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lh,lvkbZvkj&dsUnzh; oSKkfud midj.k laxBu ¼lh,lvkbZvks½ dh o"kZ 2019&20 dh okf"kZd fjiksVZ 

vkids le{k izLrqr djrs gq, eq>s vikj g"kZ gks jgk gSA lh,lvkbZvks ifjokj ds izeq[k ds :i 

gky gh esa dk;ZHkkj xzg.k djus ds ckn] laxBu ds xr o"kZ ds izeq[k vuqla/kku dk;ksZ ,oa 

miyfC/k;ksa dk fooj.k oSKkfud leqnk; ds le{k izLrqr djrs gq, eq>s vR;ar izlUurk gks jgh 

gSA eq>s fo'okl gS fd ikBd bl fjiksVZ dks lwpukizn ,oa mi;ksxh ik,axs vkSj vius jpukRed 

lq>koksa vkSj QhMcSd ls gesa ubZ ÅWapkb;ksa dks gkfly djus esa lgk;rk iznku djsaxsA 

vkt fo'o] fiNys o"kZ dh rqyuk esa] ,d ifjofrZr LFkku gSA lekt] vFkZ&O;oLFkk ,oa laiw.kZ 

fo'o ij oSf'od egkekjh dksfoM&19 vkSj blds dqizHkkoksa us bl fLFkfr ls vf/kd et+cwrh vkSj 

LoLFk :i ls ckgj fudyus ds fy, fofHkUu fgr/kkjdksa ds chp ,d n`<+ lg;ksx vkSj feydj 

iz;kl djus dh vko';drk mRiUu dh gSA blls oSKkfud leqnk; ij Hkh ,d nkf;Ro vk iM+k 

gS fd os bl egkekjh ls izHkkfor yksxksa ds fy, mipkj] vLirkyksa ds fy, lgk;d miLdjksa 

vkSj lqj{kk midj.kksa ds fodkl ds fy, vius lalk/kuksa vkSj fo'ks"kKrk dks vfr'kh?kz lalkf/kr 

djsaA Hkkjrh; ifjizs{; esa] bl egkekjh ls fuiVus ds lkFk&lkFk] orZeku fLFkfr us j{kk] vkS"kf/k] 

fpfdRlk miLdjksa vkSj lkekftd egRo dh vU; izkS|ksfxfd;ksa ds izeq[k {ks=ksa esa vkRefuHkZj gksus 

ij Hkh /;ku vkdf"kZr fd;k gSA Hkkjr ds ekuuh; iz/kkuea=h vkSj v/;{k] lh,lvkbZvkj }kjk fn, 

x, ^^vkRefuHkZj Hkkjr** ds jk"Vªh; y{; dks izkIr djus ds fy, ge m|ksxksa] 'kS{kf.kd laLFkkuksa 

funs'kd dh dye ls ----------

-- 

 



,oa vafre mi;ksxdrkZvksa ds fudV lg;ksx esa dk;Z djuk tkjh j[ksaxs] ftlls fd ,d&nwljs ds 

lalk/kuksa vkSj fopkjksa dk vknku&iznku fd;k tk ldsA lh,lvkbZvkj&lh,lvkbZvks esa ftl izdkj 

dh fo'ks"kKrk vkSj lqfo/kk,a gSa] eq>s iwjk fo'okl gS fd ge jk"Vª dh mUufr ds fy, midj.kfoU;kl 

ds {ks= esa viuh xkSjo'kkyh ;k=k dks tkjh j[ksaxsA 

o"kZ ds nkSjku] lh,lvkbZvkj&lh,lvkbZvks us tSo&fpfdRlk ,oa vkWfIVdy midj.kfoU;kl ÅtkZ 

izca/ku lek/kku] bysDVªksLVsfVd Lizs;j ,oa uSuks&izkS|ksfxdh ds {ks=ksa esa fodflr 11 izkS|ksfxfd;ka 

fofHkUu m|ksxksa dks gLrkarfjr dhaA laxBu }kjk O;kikjhd̀r bu izkS|ksfxfd;ksa esa ls ^iksLpqjy 

LVsfcfyVh vlsLesaV flLVe* fnO;kaxksa dh iquokZl izfØ;k ds nkSjku mudh larqyu fLFkjrk vkSj pky 

fo'ys"k.k ds ewY;kadu esa lgk;d gksxhA ^yks&dkWLV ,;j&daMh'kuj ,fQf'k,alh ehVj* dh izkS|ksfxdh 

vkoklh; ,oa O;kikfjd izfr"Bkuksa esa yxk, x, foaMks ,;j&daMh'kujksa ¼,-lh-½ ds dk;Zfu"iknu dh 

ekWfuVfjax ds fy, rS;kj dh xbZ gSA bl izdkj dh izkS|ksfxdh ls ,-lh- iz.kkfy;ksa dk le; ij 

vuqj{k.k fd;k tkuk lqfuf'pr fd;k tk ldsxk] ftlls fct+yh dh cpr gksxh vkSj izHkkoh :i 

ls ÅtkZ izca/ku fd;k tk ldsxkA bysDVªksLVsfVd Lizs;j ds {ks= esa] ^bysDVªksLVsfVd MLV fefVxs'ku 

,aM LekWx daVªksy fMokbl* ,oa ̂ bysDVªksLVsfVd fMLbUQsD'ku e'khu* dh izkS|ksfxfd;ksa dk O;kikjhdj.k 

bl y{; ds lkFk fd;k x;k fd ok;q iznw"k.k dks de fd;k tk lds vkSj bysDVªksLVsfVd ,oa 

yach nwjh ds fNM+dko ds uoksUes"kh mi;ksx ls csgrj LoPNrk lqfuf'pr dh tk ldsA Hkkjrh; 

ukSlsuk ty;kuksa ,oa iuMqfCc;ksa ds fy, ̂ esjhu cksfjax lkbZV* rFkk ̂ ,ylh, ds fy, gSM&vi&fMLIys* 

dk fodkl vkSj lQyrk gekjs lqj{kk cyksa ds fy, Lons'kh midj.kfoU;kl dk;Z djus dh fn'kk 

esa laxBu dh izfrc)rk dks n'kkZrk gSA bl izdkj dh izkS|ksfxdh ds iz;ksx ls u dsoy egRpiw.kZ 

lkefjd mRiknksa ds vk;kr dks jksdus] vfirq jk"Vª ds fy, cgqewY; fons'kh eqnzk cpkus esa Hkh 

en~n feyrh gSA laxBu }kjk fodflr ^lsQ fMLiksly vkWQ osLV edZjh csLM ySEIl* dh izkS|ksfxdh 

xSj&gkfudkjd jklk;u&eqDr izfØ;k ls vif'k"V lh,Q,y ,oa V~;wCl esa ls dkap vkSj QkWLQksjl 

dks vyx dj vif'k"V izca/ku ,oa uohdj.k dh vksj yf{kr gSA LokLF; lqj{kk ds {ks= esa 

^iksVsZcy eYVhO;w LekVZ ekbØksLdksi*] ^3&Mh fizafVM is'ksUV LisflfQd eSfMdy bEIykaV~l* rFkk 

^fnO;u;u&ǹf"Vckf/krksa ds fy, ,d futh jhMj* dh izkS|ksfxdh dk gLrkarj.k Hkkjr ds yksxksa ds 

fy, lLrs ,oa uoksUes"kh mRikn iznku ds y{; ds lkFk fd;k x;kA 

tSlkfd eSaus igys mYys[k fd;k gS fd ns'k esa le; ij vR;/kqfud izkS|ksfxdh; lqfo/kk,a miyC/k 

djokus ds fy, vuqla/kku ,oa fodkl iz;ksx'kkykvksa] 'kS{kf.kd laLFkkuksa vkSj m|ksxksa ds chp ,d 

lqn`<+ laidZ LFkkfir djuk le; dh ekax gSA iz;ksx'kkyk us vius vuqla/kku mn~ns';ksa dks izkIr 

djus esa vius Hkkxhnkjksa vkSj lg;ksfx;ksa ds ;ksxnku ,oa lgk;rk dks lnSo lEEkku fn;k gSA blh 

ijEijk dks vkxs c<+krs gq, laxBu us fjiksVkZ/khu vof/k esa m|ksxksa] 'kS{kf.kd laLFkkuksa ,oa lkoZtfud 

{ks= ds miØeksa ds lkFk midj.kfoU;kl ds fofo/k {ks=ksa vkSj ekuo lalk/ku fodkl esa dbZ 

le>kSrk Kkiu fd,A gekjs dqN u, lg;ksfx;ksa esa 'kkfey gSa & vkbZvkbZVh] fnYYkh ( ,uvkbZVh] 

gehjiqj ( ,uvkbZVh] dq#{ks= ( ,uvkbZVh] tkya/kj ( ,uvkbZVh] Jhuxj ( ihthvkbZ,ebZvkj] p.Mhx<+ 

( jk"Vªh; rduhdh vuqla/kku laxBu ( fnYyh izkS|ksfxdh; fo'ofo|ky;( ,u,pihlh ,oa fgUnqLrku 



,jksukWfVDl fy] dksjok bR;kfnA bl izdkj ds laidZ la;qDr :i ls izkS|ksfxfd;ksa vkSj ekuo 

lalk/ku ds fodkl }kjk jk"Vªlsok esa ykHkizn gksaxsA 

ekuo lalk/ku fodkl ¼,pvkjMh½ vkSj dkS'ky fodkl ds {ks= esa viuh izfrc)rk dks cuk, 

j[krs gq,] oSKkfud vkSj uohd̀r vuqla/kku vdkneh ¼,lh,lvkbZvkj½ rFkk b.Mks&fLol izf'k{k.k 

dsUnz ¼vkbZ,lVhlh½ ds fØ;kdykiksa us ;qokvksa rd iz;ksx'kkyk dh igaqp vkSj igpku c<+kbZ gS] 

ftlls ;qokvksa dh ;ksX;rkvksa ,oa dkS'ky dks fu[kkj dj jk"Vª ds Hkfo"; dks u;k :i fn;k tk 

ldsA vkbZ,lVhlh dh vfHkuo f'k{kk i)fr fo|kfFkZ;ksa dks O;kogkfjd izf'k{k.k ds lkFk&lkFk 

csgrjhu lS)kafrd ikB~;Øe ij vk/kkfjr gS] ;gka fo|kfFkZ;ksa dks iz;ksx'kkyk dh okLrfod ifj;kstukvksa 

esa dk;Z djus ds volj Hkh izkIr gksrs gSaA bl izdkj dh f'k{kk i)fr dh m|ksx Hkh dkQh 

ljkguk djrs gSa rFkk izfrf"Br dEifu;ksa esa vkbZ,lVhlh fo|kfFkZ;ksa dh ukSdfj;ksa dk yxuk bldk 

thoar izek.k gSA 

bl volj ij eSa laxBu ds leLr oSKkfudksa] rduhdh ,oa iz'kklfud LVkQ lnL;ksa }kjk laxBu 

ds lqpk: dkedkt esa muds lg;ksx vkSj lgk;rk ds fy, gkfnZd vkHkkj ,oa ljkguk djrk gWwaA 

ge egkfuns'kd] lh,lvkbZvkj ( laxBu dh vuqla/kku ifj"kn~ ( izca/k ifj"kn~] fofHkUu foÙkiznkrk 

vfHkdj.kksa dk midj.kfoU;kl ds izeq[k {ks=ksa esa izkS|ksfxfd;ksa ,oa mRiknksa ds fodkl ds gekjs 

lkewfgd y{; dh izkfIr esa lrr~ ekxZn'kZu ,oa lg;ksx ds fy, gkfnZd vkHkkj izdV djrs gSaA 

tSlk fd jk"Vªfirk egkRek xka/kh dks fo[;kr dFku gS] ^^th;ks ,sls fd vki dy ejus okys gks] 

lh[kks ,sls fd vki ges'kk thfor jgus okys gks**] eSa bl volj ij fQj ls ;g dguk pkgrk 

gwWa fd ;g og le; gS fd ge pqukSfr;ksa dks voljksa esa cnysaA gesa lh[kus ds fy, fujarj 

izlk;jr jguk gS vkSj vius ns'k dh turk] lekt vkSj laiw.kZ fo'o dh mUufr ds fy, vius 

Kku dks izkS|ksfxfd;ksa esa ifjofrZr djuk gSA  

 

 

t; fgUn ! 

  

30 vDrwcj] 2020                             ¼,l- vuUr jked̀".k½ 

p.Mhx<+ 

 

 

 

 

  



I am delighted to present the annual report of CSIR-Central Scientific Instruments Organisation (CSIO) for the 

year 2019-20. After assuming charge as head of the CSIO family recently, it gives me immense pleasure to 

share the major research outcomes and achievements of CSIO during the past year with the scientific 

community. I am confident that readers will find this report informative and useful, and help us to reach newer 

heights with their constructive suggestions and feedback.  

The world is now a changed place as compared to what it used to be a year ago. The COVID-19 pandemic and 

its associated ill-effects on the society, economy and the world as a whole, has once again brought out the need 

for stronger collaboration and collective efforts among various stakeholders to help the world emerge stronger 

and healthier from this situation. This has also put the onus on the scientific community to quickly channel 

their resources and expertise into developing therapeutics, hospital assistive devices and safety equipment for 

people affected by this pandemic. From an Indian perspective, apart from tackling the pandemic, the present 

situation has also put the focus on achieving self-reliance in key areas of defence, pharmaceuticals, medical 

devices and other technologies of societal importance. In striving to attain the declared national vision of 

“Atmanirbhar” Bharat by the hon’ble Prime Minister and President CSIR, we will continue to work in close 

collaboration with industry, academia and end-users to facilitate sharing of resources and ideas. With the kind 

of expertise and facilities available in CSIR-CSIO, I am sure that we will continue our glorious journey in the 

area of instrumentation for the betterment of our nation.    

During this year, CSIR-CSIO transferred eleven technologies to the industries in the fields of biomedical and 

optical instrumentation, energy management solutions, electrostatic sprayers and nanotechnology. Out of these 

commercialized technologies, ‘Postural Stability Assessment System’ would help in assessing balance stability 

and gait analysis of individuals during rehabilitation process. The technology of ‘Low Cost Air-Conditioner 

From the Director’s Desk…. 



Efficiency Meter’ is meant for performance monitoring of window air conditioners installed in residential and 

commercial establishments by logging basic parameters of the air-conditioner. Such a technology would be 

useful for ensuring timely maintenance of the system leading to energy savings and effective energy 

management. In the areas of electrostatic sprayer, the technologies of ‘Electrostatic Dust Mitigation and Smog 

Control Device’ and ‘Electrostatic Disinfection Machine’ were commercialized with an aim to reduce air 

pollution and improve sanitisation through innovative use of electrostatics and long-range spraying. The 

development and qualification of ‘Marine Bearing Sight for Indian Navy Ships and Submarines’ and ‘Head 

Up Display for LCA’ shows the laboratory’s commitment to deliver indigenous instrumentation solutions for 

our defence forces. Deployment of such technologies result in import substitution of critical strategic products 

and also help save valuable foreign exchange for the nation. The technology developed for ‘Safe Disposal of 

Waste Mercury Based Lamps’ is targeted towards waste management and recycling by treating the waste CFLs 

and tubes through an easy and non-hazardous chemical-free method so as to separate glass and phosphor for 

re-use. On the healthcare front, the technologies of ‘Portable Multiview Smart Microscope’, ‘3-D Printed 

Patient Specific Medical Implants’ and ‘Divya Nayan - A Personal Reader for the visually impaired’ were 

commercialized with an aim to offer affordable and innovative products for the people of India.   

As I mentioned earlier, a strong linkage among R&D laboratories, academia and industries is the need of the 

hour to deliver cutting-edge time bound technological interventions. The laboratory has always valued the 

associations and contributions of our partners and collaborators in achieving the objectives of our research 

activities. Taking this legacy forward, CSIR-CSIO signed several MoUs during this year with industries, 

academia and PSUs in varied areas of instrumentation and human resource development. Some of our newer 

collaborators include IIT Delhi, NIT Hamirpur, NIT Kurukshetra, NIT Jalandhar, NIT Srinagar, Post Graduate 

Institute of Medical Education & Research, Chandigarh, National Technical Research Organisation, Delhi 

Technological University, NHPC and Hindustan Aeronautics Limited, Korwa etc. Such associations will go a 

long way in serving the nation through joint development of technologies and human resource.  

Continuing with our commitment to Human Resource Development (HRD) and Skill Development, the 

activities of Academy of Scientific and Innovative Research (AcSIR) as well as the Indo-Swiss Training Centre 

(ISTC) have significantly enhanced the laboratory’s reach and visibility among young minds for nurturing their 

abilities and honing their skills to shape the nation’s future. The innovative pedagogy at ISTC focuses on 

imparting hands-on practical training to students and trainees along with a sound theoretical background with 

opportunity to work on live projects in the laboratory. Such practices have been widely appreciated by the 

industries as it is evident from the high placement records of ISTCians in reputed companies.   

On this occasion, I wish to acknowledge and appreciate the support and cooperation received from all the 

scientific, technical and administrative staff members for the smooth functioning of the organisation. I would 

like to thank The Director General, CSIR, our Research Council, Management Council, various funding 

agencies for guiding us at various points and helping us achieve our collective goals of developing technologies 

and products in key areas of instrumentation.  

As the father of our nation Mahatma Gandhi once famously said, “Live as if you were to die tomorrow, Learn 

as if you were to live forever”, I would take this opportunity to reiterate that it is high time we converted the 

challenges faced by us into opportunities. We should also continuously strive to learn and direct our intellect 

into delivering technologies for the betterment of our countrymen, society and the whole world. 

Jai Hind! 

October 30, 2020 

Chandigarh               (S Anantha Ramakrishna) 
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Completed projects: 

• Design of Low-Cost Functional Materials for Selenium in Water 

• Development of Mobile Soil Sensing System and Digital Spatial Repository for 

Precision Agriculture using Fusion of Proximity Sensors and Geo-static 

Modeling 

• Development of Algorithms for the River Water Quality Index Monitoring Using 

Hyperspectral Imaging and Machine Learning Technique 

• Smart Electrochemical Tongue (e-Tongue) to Detect Heavy Metal Ions in Potable 

Water 

• Magnetic Graphene Coated Polymeric Stationary Phase Ion-Exchangers for Ion 

Chromatographic Separations 

• Electrostatic Coating System for Fruits and Vegetables 

• Multifunctional High Range Electrostatic Sprayer 

• Electrostatic Spraying Technology for Societal and Industrial Applications 

• JIGYASA: A Student-Scientist Connect Program 

 

  

Pre-Harvest Technology (Agrionics-V-1 A) group in CSIO is mainly 
working on design of materials, processes, techniques and 
instrumentation for pre-harvest agri-instrumentation. The major 
research activities of research group include development of 
sensor and instrumentation for soil, water, plant, materials 
development for water quality, pollutants degradation, hydrogen 
generation, ion-exchangers for ion chromatographic separations, 
remote sensing, design of electrostatic sprayer for applications like 
agricultural, dust mitigation, pollution control, locust control, 
disinfection, etc. development of edible coatings on fruits, tea 
moisture measurement system, design of potable and smart sensor 
systems for water quality, design of soil nutrient mapping system, 
design of photo electrodes for solar hydrogen production, 
development of a climb free coconut harvesting system, etc. The 
research group is also equipped with high end analytical facilities, 
database generation, testing and validation of indigenous products 
for water, soil and air domain. 

AGRIONICS- Pre-Harvest Technologies 

V.D. Shivling 
vvdatta@csio.res.in  

mailto:vvdatta@csio.res.in
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Ongoing Projects: 

• Hand Held Moisture Meter for the Made Tea 

• Development of an Automated Soil Nutrient Sensing System 

• Smart Phone Imaging Dip-Stick Platform for Heavy Metals Detection in Water 

• DEEP-Development of an Efficient Photo electrode for Hydrogen Fuel from 

Water 

• 2D Materials Engineering for Simultaneous Hydrogen Production and Emerging 

Pollutants Degradation 

• Investigation of Nanostructured SERS Substrate for POPs Detection in E-Waste 

Recycling Site 

• Narcotics Detection and Management System for Rehabilitation 

• Design and Development of a System for Climb-Free Coconut Harvesting 

• Upgradation of the Existing Model of Conventional Sprayer to Electrostatic 

Sprayer 

 

The ‘looming water crisis’ is becoming a major global issue for the 21st century and according to 
a report by World Water Council about 1.2 billion people worldwide don’t have access to safe 
drinking water. The situation has become more alarming on escalated urban and industrial 
growth, causing unregulated discharge of chemicals, pollutants, in the water resources, leading 
to undermined water quality in many of rivers, lakes, and aquifers. The ground water is reported 
to accumulate varied chemical pollutants of concern.  

Selenium is amongst the emerging water pollutants in Indian context. It is therefore required to 
monitor the water resources for their safety before consumption and facilitating regulatory bodies 
to take strict action for prevention of water pollution as well as monitoring the performance of 
remedial system.  

The existing analytical practices however restrict this practice due to their lab limited working 
environment and requirement of expensive instrumentation, chemicals, trained labor, sampling 
errors, collection frequency, etc. Therefore, to monitor and follow groundwater quality evolution 
at regional level, it is of utmost need to have portable sensor systems. In this project, we have 
developed optical materials for detection of selenium in water by monitoring 

Design of Low-Cost Functional Materials for Selenium in Water  

Type of Project  : CSIR funded 
Project No. : MLP0058 
Project Leader : Dr. Pooja 
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colorimetric/fluorometric change within WHO/USEPA/BIS limit. Besides, a portable reader device 
is developed to read the response of developed materials for its on-site detection.   

 

Portable Selenium Analyzer 

 

To apply soil inputs optimally, we need rapid soil analysis systems that can measure soil fertility 
attributes on field-scale basis so that the required amount of inputs can be applied on site-specific 
basis. Such optimal input applications on site specific basis not only help farmer better quality and 
quantity of the agriculture productivity, but also protect environmental damage (soil degradation 
and water pollution) besides saving input cost. However, due to lack of quick and field-scale 
methods for soil analysis to know spatial variations, which affects crop productivity, farmers have 
no option but to apply rampant fertilizer, pesticides and water to fields, that in turn makes 
environmental damage.  

Therefore, to bridge this technological disconnect and allow precision farming, which has potential 
to increase productivity manifolds and reduce environmental damage, this project aims at 
developing Mobile Soil Sensing System (MSSS) to make soil health information available to 
farmers. 

The progress made during this year are: 

• Soil samples have been characterized under lab-environment using FTNIR, and lab-
scale models have been developed from the diffuse reflectance data.  

• Soil preparation chamber (consisting of drying-grinding-sieving) has been designed and 
developed.  

• Lab-scale optical sensing head has been designed and developed. 

Development of Mobile Soil Sensing System and Digital Spatial Repository for 
Precision Agriculture using Fusion of Proximity Sensors and Geo-static 
Modelling  

Type of Project  : CSIR funded 
Project No. : MLP0062 
Project Leader : Dr Babankumar S. Bansod 
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• Investigations on soil properties using ISE have shown promising results.  

 
Lab-scale optical sensing head for soil characterization 

 

 

 

Model of Drying-Grinding-Sieving chamber  

 

 
Water pollution is a major environmental issue in India. Most rivers, lakes and surface water in 
India are polluted. The largest source of water pollution in India is untreated sewage. Other 

Development of Algorithms for the River Water Quality Index Monitoring Using 
Hyperspectral Imaging and Machine Learning Technique 

Type of Project  : Grant-in-aid, SAC, ISRO, Ahmedabad 
Project No. : GAP365 
Project Leader : Dr Babankumar S. Bansod 
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sources of pollution include agricultural runoff and unregulated small scale industry. Ganga, the 
most sacred river and lifeline to millions, is also getting polluted due to anthropogenic activities. 
 
Thus, the project aims to develop algorithms to map the river water quality using Hyperspectral 
Imaging and spectro-radiometer data so as to effectively map and manage the sources of 
pollution. In this project, the water samples were collected from Ganga river at Prayagraj, Uttar 
Pradesh and Buxar, Bihar during pre-and post-Kumbhmela, and analysed for the development of 
prediction models for Chlorophyll-a, Total Suspended Solids (TSS), Color Dissolved Organic 
Matter (CDOM), Total Phosphorous (TP) and Turbidity. 
 
The progress made in this project during this year is as below: 

• Generated Spectral Library for various water quality parameters such as Chlorophyll-a, 
Turbidity, Total Suspended Solids, CDOM and Total Phosphorous with reference to its 
response to Hyperspectral Imaging (HSI)/ Multispectral Imaging and ASD data. Generated 
qualitative/quantitative prediction models and developed river water quality maps for 
optically active water contaminants. 

 

Water Quality spatial maps of River Ganga, Prayagraj showing SAM classified image of :(a) TSS (b) Turbidity 
(c) Total Phosphorous (d) CDOM,  and (e) Chlorophyll-a 

Heavy metals are significant environmental pollutants, and their toxicity is a major problem 
concerning ecological, evolutionary, nutritional and environmental reasons. India loses 90 million 

Smart Electrochemical Tongue (e-Tongue) to Detect Heavy Metal Ions in 
Potable Water 

Type of Project  : CSIR funded 
Project No. : MLP0060 
Project Leader : Dr Babankumar S. Bansod 
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days a year due to water-borne diseases with production losses and treatment costs worth Rs 6 
billion. So, in this project, CSIR-CSIO, Chandigarh developed heavy metal ions detection 
technology that will enable the safety of water from heavy metal ions contamination thus, 
preventing water-borne diseases to improve health. Also, the proposed technology can be used 
to prohibit industrial pollution contaminating water bodies, and also, national resources such as 
river monitoring can be possible. 
 
The progress made during this year are as below: 

• An electrochemical cell in three electrodes configuration used, the gold used as a working 
electrode, platinum wire as a counter electrode and Silver/Silver chloride as a reference 
electrode. 

• Three different heavy metal ions such as Arsenic, Chloride and Lead were tested.  

• Optimized sensing parameters for individual heavy metal ions, such as Arsenic, Cadmium 
and Lead with laboratory equipment (Metro-Ohm/Autolab workstation) using Anodic 
Stripping Voltammetry (ASV). 

• The sensing protocol optimization achieved for the parameters, such as deposition 
potential, deposition time, scan rate, frequency and step size to get the desired results.  

• Indigenous hardware developed to quantify heavy metal ions including: Arsenic, Lead and 
Cadmium in portable water. 

Stripping Voltammetry performance for As(III) ions 

 

Lab-scale e-Tongue Prototype for Heavy Metal Detection in water 
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Ion-exchange materials play an important role in areas including water treatment, ion pollutant 
removal, and ion separation. At the heart of ion chromatography, without the appropriate column 
even the most powerful system will not deliver accurate and reliable results.  

In a search of the right separation columns for all disciplines in ion chromatography (IC): cheap 
and easily accessible magnetic-graphene coated ion-exchange polymer microspheres having the 
huge surface area and the abundant functional groups of GO can provide an efficient platform for 
loading ionic liquid. Accordingly, the water-dispersibility and the extraction capacity of the 
magnetic composites could be improved.  

For this reason, the present study was carried out to explore Fe3O4/GO/Ionophores for the 
Magnetic Solid-Phase Extraction (MSPE) of different organic/inorganic ionic species. 

The magnetic graphene based ion exchangers have features that enable its use not only in the 
IEC separation and detection but also in follow on opportunities that focus on structural features 
as: i) rigid backbone to enhance the ion mobility in aqueous solution thus resulting in fast and 
high ion exchange capacity; ii) strong irreversible covalent bond in order to obtain a high chemical 
stability; iii) mixed bed columns ion exchangers for simultaneous multianalytes analysis. 

Magnetic anion exchange resins (MAER): 

  

Magnetic Graphene Coated Polymeric Stationary Phase Ion-Exchangers for Ion 
Chromatography Column Separations  

Type of Project  : CSIR funded 
Project No. : MLP0057 
Project Leader : Dr. Manoj Kumar Nayak 
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Magnetic cation exchange resins (MCER) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Magnetic anion exchange resin (MAER) for separation and removal of Textile dyes: 
 
 

 

 

 

 

MAER for extraction of a) Congo red (CR), b) MAER, c) MAER@CR, d) external magnetic separation 
(MAER@CR) 
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Congo red adsorption with MAER (particle size ~1μm) at different pH (2 hrs equilibration) 

 

Congo red adsorption with MAER (particle size ~1μm) at different pH (2 hrs equilibration) 
Removal efficiency = Ci-Cf/Ci x100 
                                 = 90-97%  
where, Ci and Cf  are the initial and final species concentrations (mg L-1) 
Adsorption efficiency (mg g-1) = Ci-Cf  x V/m 
                                                    = 30-35% using 3 mg MAER in 10 cc water at pH 7.0 
                                                    = 75-80% using 3 mg MAER in 10 cc water at pH 3.0 
where, V (L) is the volume of solution and m (g) is the mass of the adsorbent added 
 
N.B: Commercially available Polystyrene / Polystyrene divinylbenzene resin / PMMA / Silica 
based ion exchange resins adsorption efficiency < 20%  
 

 

As the population is increasing, the processed food is gaining more popularity among the 
consumers. To provide the fresh and healthy fruits and vegetables to masses, the preservation, 
storage and shelf-life extension is one of the important process in food processing. Fruits and 
vegetables are perishable commodities as their tissues remain alive after harvest. Living tissues 
respire having consequences in maintaining quality and maximizing the shelf-life of the produce. 
Edible coating on fruits and vegetables retards the respiration rate significantly and aids in 
extending shelf life of the produce.  

Electrostatic Coating System for Fruits and Vegetables 

Type of Project  : CSIR funded 
Project No. : HCP0016 (WP4.2) 
Project Leader : Dr Manoj Kumar Patel 
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An electrostatic spraying based edible coating system has been designed and developed to 
enhance the shelf-life, nutritional value and sensory attributes. In addition, the quantity of material 
in either case of washing/ disinfection or coating material used is significantly lesser than the 
traditional methods. Electrostatic spraying is one of the most efficient and effective coating 
methods in which higher uniformity is obtained with lesser amount of coating material and hence, 
saving the natural resources. It provides better coverage of the coating material on the target 
surface with homogeneity and uniformity in thickness which is a result of controlled aerodynamics 
conditions of charged droplets. 

In case of electrostatic pesticides spraying, the sprayers can be categorized as crop sprayers and 
orchards sprayer (high range sprayers). In case of electrostatic crop pesticides spraying, the 
distance of object i.e. crop is closer to the operator/sprayer. However, in case of orchards 
spraying, the distance of the application target is more and hence the neutralization of charged 
droplets takes place. To address the charge neutralization process, a multifunctional air-assisted 
electrostatic spraying system has been designed and developed which can be used for high range 
spraying such as orchards trees etc. The high range electrostatic spraying system comprises air-
assisted nozzle with varying number, single electrode charging mechanism based on induction 
charging principle, high voltage generation unit with a controlling and protection mechanism to 
avoid any kind of damage because of over current, a blower type canon, an axial fan to transport 
the charged droplets onto the target, an air compressor for air supply and a liquid tank.  

The electrostatic spraying system can be placed on a movable mini-truck or manually hand driven 
trolley. The droplets are charged sufficiently so that the system can be used efficiently for high 
range spraying. The present invention has the advantages of cost effective manufacturing and 
multipurpose usage. 

 

The electrostatic spraying to agriculture, food safety, packing, environment, and industrial 
applications has gained a lot of attention in recent past. It is one of the most promising methods 
to apply the liquid based sprays onto the living and non-living surfaces. We have started this work 
from the concept level and converted it into technological solutions for various applications such 
as agriculture, environment, food safety and nutrition, aerial spraying for locust control, health and 
medical facilities. 

Multifunctional High Range Electrostatic Sprayer  

Type of Project  : Grant-in-aid (Sponsored by IDP, DST, New Delhi) 
Project No. : GAP0372 
Project Leader : Dr Manoj Kumar Patel 

Electrostatic Spraying Technology for Societal and Industrial Applications  

Type of Project  : CSIR funded 
Project No. : OLP0232 
Project Leader : Dr Manoj Kumar Patel 
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The project envisaged to create state-of-the-art facilities for the characterization and validation of 
technologies related to electrostatic liquid spraying, powder coatings, nanofibers, thin films, 
surface profiling, advanced materials etc. The facilities are of common use and available to 
academic and research institutions, industries, research scholars etc. Systems for measuring the 
swath width and droplet uniformity distribution for agricultural, pharmaceutical and industrial 
applications. The facilities are linked to research work of various ready and commercial 
electrostatic spraying technologies and its variants. The proposed facilities are of great 
importance to generate sustainable and self-financing business model for technology generation, 
translation and proliferation. 

JIGYASA, is a major science outreach flagship program of Council of Scientific and Industrial 
Research. This program was seeded by CSIR in lieu of the call made by President, CSIR and 
Hon'ble Prime Minister of India to inculcate scientific temperament in school children. This 
student-scientist connect program was first inaugurated by Dr. Harsh Vardhan, Hon'ble Minister 
of Science & Technology, Earth Sciences, Environment, Forests and climate change and Shri 
Prakash Javadekar, Minister of Human Resource Development in 2017.  

The objective of the JIGYASA is to create positive perception about science as profession, 
creating a sense of scientific inquiry, inquisitiveness, and scientific temperament in students for 
understanding the nature of science. CSIO has implemented this program very successfully 
during last two years. We have focused upon learning science by “doing science” alongside skilled 
and experienced scientist/practitioner. As of today, we have connected to approximately 6000 
students, 1000 teachers and more than 70 schools through JIGYASA program activities. CSIO 
conducted various unique activities such as Science Magic Show, Scientific Saturdays, Science 
Lecture Series, Workshop on Chemistry and Physics, Science Summer Camps, Vigyan Prastuti, 
Visits to CSIO labs, Science Career Programs, etc., besides partnering in Children Science 
Congress and Space Science programs of other societies/international bodies.  

These programs have benefited the students in understanding theoretical concepts of science as 
well as their linkages with the societal applications. These programs also helped students to have 
sense of curiosity and look for “WHY” in phenomenon occurring around us in day to day life.  

 

JIGYASA: A Student-Scientist Connect Program  

Type of Project  : CSIR funded 
Project No. : NWP101 
Project Leader : Dr Pooja 
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Presently China, India and Sri Lanka are the three main tea growers in the World. Mostly, the tea 
quality is determined in these countries using conventional methods which are based on the 
subjective assessment of tea moisture. With the advent of advanced methods in the field of 
instrumentation, these conventional methods have lost their relevance. The proposed system will 
help in checking the moisture content based on the capacitance principal which will help in 
deciding the pricing of the made tea and will also prevent deterioration and decay caused by the 
moisture content, aroma, quality and test. Currently, the design of experimentation to generate 
knowledge protocols and proof of concepts are under progress. 

Rapid soil analysis is badly required in the farming sector to decrease the rampant use of fertilisers 
and pesticides. Most of the available soil analysis methods are time consuming, laborious and 
chemical based and these don’t serve the purpose of rapid analysis. This project aims to develop 
rapid and accurate determination of soil Organic Carbon (OC), using vis-NIR spectroscopy and 
associated Chemometric models. Soil samples from Bhopal and Punjab have been collected for 
this purpose and are being analysed to develop multivariate prediction models.  Other 
collaborators such as Indian Institute of Soil Science (IISS) and Central Institute of Agriculture 
Engineering (CIAE), Bhopal are working on Ion Selective/electrochemical determination of soil 
nutrients. 

The progress made in the project during this year are: 

• An automated soil sampler has been developed in collaboration with the partner institute. 

• The soil sampling from the various sites has been done and the regression model for the 
prediction of soil organic carbon (OC) content has been done using the diffused refection 
spectroscopy via standard FTNIR instrument.  

• Further, the compact table top version mirroring the standard instrument functionality has 
been devised for the field scale application.  

• Interfacing of spectroscopic sensor and communication module has been accomplished 
successfully.  

• The data logging of the spectral signatures of soil samples via the miniaturized table top 
set up with GUI has been completed.  

• The miniaturized lab scale prototype for the estimation of OC is in progress. After 
completing the calibration/validation of the set up and cutting the cost, the final setup will 
be integrated as a sensing head with soil sampler.  

• The estimation of other soil nutrients is under the improvement phase by IISS & CIAE, 
Bhopal (collaborator) via ISFET technology, and these will also be integrated in an 
embedded system to develop multi parametric sensing of the soil parameters. 

Hand Held Moisture Meter for the Made Tea 

Type of Project  : Grant in Aid (IDP DST, Government of India, New Delhi) 
Project No. : GAP0418 
Project Leader : Dr V D Shvling 

Development of an Automated Soil Nutrient Sensing System 

Type of Project  : Grant-in-aid (ICAR, New Delhi) 
Project No. : GAP0366 
Project Leader : Dr Babankumar S.Bansod 
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Set up of Reflection Spectra via Portable Spectrophotometer and Reflection Probe 

 

 
Screen-shots of Graphical User Interface for Soil Organic Matter Contents System 

Heavy metals contamination of water resources including ground water is a major problem 
worldwide. In Indian scenario, several states have been affected with high level contamination of 
heavy metals including arsenic, selenium, chromium, cadmium, etc., in water. It is therefore 
required to have end-to-end detection platform for their detection before water consumption as 
well as utilization in agriculture in affected regions. The heavy metals contamination has been 
found responsible for chronic diseases including arsenosis, selenosis, major organs damage, etc., 
and is well documented. The pain of the problem could be understood only be affected people. 
Moreover, the irrigation of crops with heavy metals contaminated water has been found to cause 
their elevated presence in major crops including rice, which has also led to Indian export 
consignment rejection by northern countries. The current project integrates colorimetric approach 
for heavy metals detection in water with mobile phone based image processing to quantify the 
contamination level using affordable paper/membrane based disposable sensor strip. The 

Smart Phone Imaging Dip-Stick Platform for Heavy Metals Detection in Water  

Type of Project  : Grant-in-Aid (DST-SEED) 
Project No. : GAP0375 
Project Leader : Dr. Pooja 
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developed mobile app ensures elimination of subjectivity of the colorimetric sensor, which limits 
their application to true extent by users. 

 
Following are the progress made in this project: 
A Portable Colorimeter to Read Paper Strips for Heavy Metals with specifications given below 
has been developed: 

o Measure                    : Heavy Metals in Water  
o Type of Heavy Metals  : Paper Strips for Metals  
o Mode                      : Colorimetric Material and Reader Device 
o Measurement Range   : WHO limit 
o Analysis Time              :2-3 min      
o Sensor                : Color Sensor 
o Power                          : 5V DC Adaptor/Battery  
o Weight                         : 500 gms             
o Accuracy                      : +-0.50                                           
o Data Sending               : Bluetooth 2.0 
o Serial Communication  : USB 2.0 

 

 
Mobile App, HMISense to Quantify Heavy Metals Level 

 
 
 

 
Hydrogen as an element and as a gas (H2) is colorless, odorless, and tasteless. Hydrogen gas 
on burning (combustion) with oxygen (air) generates a humongous amount of energy. Generally, 
the combustion reaction releases around 286,000 joules of energy per mole of hydrogen gas 
burned, which is a multitude higher over fuels being used in present. Besides as a fuel, it has 
other excellent features such as (i) its high energy density/mass (120-142 MJ/kg, while for 
gasoline: 44.5 MJ/kg) (ii) low ignition temperature (iii) high combustion energy (2.86 x105 J/mol 
H2) (iv) no toxic combustion by-products. Thus, Hydrogen has been projected as a clean future 
fuel. Amongst various methods of its production, photoelectrochemical (PEC) water splitting is a 
promising approach, which requires design of efficient and stable photoelectrodes. In this project, 
we are working towards growth of ordered and nearly defects free nitrides nanostructures by 

DEEP-Development of an Efficient Photo electrode for Hydrogen Fuel from 
Water 

Type of Project  : Grant-in-Aid (DST-HFC) 
Project No. : GAP 0421 
Project Leader : Dr Pooja 
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epitaxy/hydrothermal methods and investigation thereof as photoelectrodes (PEs) for water 
splitting PEC devices. Further to improve efficiency of these electrodes, we are investigating p-
doping and surface modifications by co-catalyst materials. The schematic layout of the proposed 
PEC device is given below:  
 

 
 
 
 
 
 
 

 

 

 

 

 

 

PEC setup for Hydrogen Production from Water 

 
Water is the key component for life existence on earth and the access to safe water is the basic 
human right. However, overexploitation and increased level of pollutants in water resources 
(Surface and ground water) has affected their quantity and quality, respectively. Several organic 
pollutants categorized as emerging pollutants (EPs) such as antibiotics, drugs, personal care 
products, etc. Further, the limited supply of fossil fuels and the associated carbon footprint upon 
their consumption raises alarm for the rapid development of clean and renewable alternatives. 
That is why the generation of hydrogen through photoelectrochemical (PEC) water splitting has 
been considered as the potential future strategies for minimizing the usage of fossil fuels. In this 
project, we are working towards development of smartly engineered 2D material heterostructures 
on various nanostructures semiconducting substrates like Si, GaN, FTO, etc. as efficient, stable, 
scalable, and cost-effective photoelectrodes for simultaneous treatment of wastewater and 
hydrogen production. These developed heterostructures will be engineered with newly developed 
MXenes (Mn+1XnTx) for the efficiency enhancement for simultaneous treatment of water 

2D Materials Engineering for Simultaneous Hydrogen Production and Emerging 
Pollutants Degradation 

Type of Project  : Grant-in-Aid (SERB-WEA) 
Project No. : GAP 0432 
Project Leader : Dr Pooja 
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pollutants and hydrogen production through innovation in materials. This project is in the direction 
of development of a lab-based prototype in this sector. 

Materials for Simultaneous Hydrogen Production and Waste Water Treatment 

 
Illegal e-waste recycling activity has caused increased pollution of water and soil with POPs, 
heavy metals (copper, lead, cadmium and chromium), etc., in many developing countries, finding 
their way into the human body resulting in health hazards. Persistent organic pollutants such as 
dioxins, and polychlorinated biphenyls (PCBs) etc. are one of the harmful pollutants to human 
health due to their accumulation capability in human bodies through the food chain (vegetables, 
plants, animals, etc.) which leads to severe diseases. The recent study report the high level of 
these POPs in several states of the country involved in e-waste recycling. The soil and water 
areas near these sites is found to contain high level of more than 26 toxic and hazardous 
compounds of polychlorinated biphenyls (PCBs). The current practices of their analysis relies 
upon sample collection and their subsequent treatment for analysis with lab based Gas 
Chromatography-Mass spectrometer system.  However, the GC/MS method is expensive and 
time-consuming, and is often not able to distinguish homologues. 

In the present project, we are working towards design of a sensor system/technique for on-site 
qualitative/quantitative analysis of these pollutants in water and soil matrixes nearby to the e-
waste recycling site. Since Surface Enhanced Raman Scattering (SERS), is one of the most 
favorable methods for environmental analysis as it provides vibrational spectroscopic fingerprints 
for specific analytes with high detection sensitivity. Thus, we are developing various SERS 
substrates including metallic nanostructures, quantum dots, etc., to enhance the sensitivity and 
selectivity of the technique. 

 

 

Investigation of Nanostructured SERS Substrate for POPs Detection in E-Waste 
Recycling Site 

Type of Project  : Grant-in-Aid (WOSA) 
Project No. : GAP 407 
Project Leader : Prachi Rajput/ Dr. Pooja 
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SERS for POPs detection in water 

The narcotics-related crimes pose critical risks to public safety and national security and the 
identification of narcotics is an important task in forensic science. Currently, the narcotic sniffing 
dog remains the most accurate, reliable, and widely used sensing technology in the war on drugs. 
However, recent studies have shown that in the presence of extraneous odours (non-target 
odours), these animals show a higher propensity for so-called false alarms. For this reason, there 
has been an increasing demand for a portable, highly specific vapour-sensing device capable of 
distinguishing a target vapour signature in a complex odour.  

 
The highly specific and complex nature of olfactory sensing systems has led to the development 
of vapour phase chemical detection systems like electronic nose. These systems usually consist 
of some chemical or biological sensing component attached to a transducer. Throughout the 
current literature, surface acoustic wave (SAW) devices have been increasingly incorporated into 
these sensing systems. The use of films of biomolecules, such as enzymes and antibodies on 
quartz–crystal microbalance (QCM) devices have now been reported.  
 
Currently there is no such system available in the country which can handle the narcotics 
detection in short time without false alarms and also there is no support for automatic drug delivery 
for rehab patients. This work aims to develop biosensor-based system for detection of narcotics 
and an automatic drug delivery system for drug patients in rehabilitation. 
 
This work involves development of highly specific vapour-sensing biosensor integrated with 
electronic system to detect the narcotic drug and an efficient drug delivery system. Electronics 
modules for detection of narcotics based on optical and potentiometric techniques are in progress 
and preliminary experimentation of sensor selectivity and assembly of electronic hardware for 
interrogation of biosensor is in progress. 

Narcotics Detection and management system for rehabilitation 

Type of Project  : CSIR funded 
Project No. : HCP 26 (Task 1.4) 
Project Leader : Dr. Navneet Singh Aulakh 
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Experimental set-up for narcotics detection and drug dispensing system 

 
An IoT based system has also been developed so that it is possible to get the readings at a central 
monitoring facility and AI and ML techniques can be applied to get information for monitoring and 
mitigation the proliferation of drugs and effective tracking of deaddiction drugs. 

The project can be seen as a combination of two mechanisms- first one to reach the height of the 
coconut tree and second one to pluck the coconuts. A number of collapsible mechanisms have 
been studied and their prototypes have been made which have been further customized for the 
application of tree climbing.  

The climbing mechanism has to be collapsible so that it can be easily carried from one place or 
one tree to another place or other tree. The prototypes have been/will be made using techniques 
like laser cutting, 3d printing etc so as to save time and converge the theoretical findings into 
prototypes as early as possible. After multiple design iterations a final design is selected and is 
being converted into a working prototype currently.  The following is an image of one of the 
concepts.  

 

 

3D model of climb-free coconut harvesting prototype 

Design and Development of a System for Climb-Free Coconut Harvesting  

Type of Project  : Grant-in-Aid (SERB funded) 
Project No. : GAP382 
Project Leader : Shri S. Anup Chander 
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Dust is a pervasive problem in handling bulk materials such as coal, cement, construction, 
demolition of buildings, thermal power plants etc. interfering with all aspects of operation. Dust 
suppression systems help to control the dust while improving efficiency. The flying dust around 
the construction sites, coal mines and other places have consequences on health of workers and 
people living nearby such places. Electrostatic dust mitigation device is highly useful in 
suppressing the dust particles entrained in the air and protect the environment in an efficient way. 
It produces uniform and fine spray particles that are nearly equal in proportion of dust size 
particles. 

 

Experimental set-up of charging of liquid sprays for dust mitigation and smog control  

 
The proposed device and utility model discloses a multipurpose air-assisted high-range 
electrostatic spraying system based on induction charging principle for dust mitigation and 
environment protection. The proposed technology is a novel practice in India and it will help in 
suppressing the dust as an environment protection tool. It will be a great asset and technological 
solution for SWACHH BHARAT, SWASTH BHARAT mission and MAKE IN INDIA programme of 
Govt. of India. 

 

Upgradation of conventional sprayer to electrostatic sprayer  

Type of Project  : Consultancy Project (Cloud Tech Pvt., Ltd, Yamunanagar, Haryana) 
Project No. : CNP0016 
Project Leader : Dr Manoj Kumar Patel 
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Ongoing Projects: 

 

• Rancidity indicator strips for edible oils 

• System for detection of polyaromatic hydrocarbons in edible oils 

• Low cost implant functionalization material for biomedical applications in 

hospitals 

• Nano-biosensors and Microfluidics for healthcare 

• Multiplexed Point-of-Care detection Platforms for ovarian cancer biomarkers 

(Multi-COB) 

• Hand held FRET-APTACHIP for monitoring ‘Pinnatoxin’ in food  

• Opto/electrochemical techniques for detection of pesticides in food Stuff 

• Deep Fragrance: Artificial Intelligence Methods for designing fragrant 

molecules 

 

 

The rancid oil or food products made using rancid oil produce off-flavors and taste bad. We may 
not fall sick immediately after consuming rancid oil/food, but this can cause long term health 
effects. Chemical metabolites such as peroxides and aldehydes produced on rancidification can 
damage cells and contribute to serious health implications. This was the motivation to develop an 
easy and low cost sensor for the detection of rancidity in edible oils. In the present work, a visual 

Post-Harvest Technologies group is engaged in the post-
harvest needs of the agro sector. This group has expertise 
in the development of sensors and devices for the quality 
analysis of the agro- produce. The group also specializes in 
the artificial intelligence-based platform for data and sensor 
fusion for agro applications. This year, the group has 
successfully developed a new method for the detection of 
rancidity, fabricated device for polycyclic aromatic 
hydrocarbon detection, developed dipstick device for 
pesticide detection under CSIR-Food Mission. The group 
has also worked extensively in developing AI techniques for 
design of fragrant molecules. 

AGRIONICS - Post Harvest Technologies 

Dr. Amol P Bhondekar 
amolbhondekar@csio.res.in  

Rancidity indicator strips for edible oils  

Type of Project  : CSIR funded 
Project No. : WP 3.2 HCP0016 
Project Leader : Dr Anupma Sharma 

mailto:vvdatta@csio.res.in
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detection method for the monitoring of rancidity in edible oils was proposed. The strips have been 
fabricated and tested in laboratory for more than 50 samples. The validation studies are 
undergoing for establishing the stability, accuracy and precision of the developed strips. 

Table 1: Laboratory test results for the analyzed parameters and sensor response 

 

 

Unintentional adulteration of polycyclic aromatic hydrocarbon (PAHs) has been reported as a 
major source of contamination in edible oils. The occurrence of PAHs in oils is mainly due to 
various processes and factors such as drying of the oil seeds (with the combustion of gases), 
contamination during solvent extraction, from packaging material, soil burn, residue of mineral 
oils, relocation from contaminated water (or soil), etc. PAHs are carcinogenic, making their 
presence in foods and the environment a health concern. Therefore, there is an urgent need for 
the development of technique for the detection of these carcinogenic PAHs in food matrices. In 
this project, a portable system was proposed for the determination of PAH adulteration in oils. 
This consists of one step sample preparation and detection using portable flourimeter. The 
extraction protocol has been developed and device has been fabricated during this period. The 
validation tests for the device are in process. 

System for detection of polyaromatic hydrocarbons in edible oils 

Type of Project  : CSIR funded 
Project No. : WP 3.3 HCP0016 
Project Leader : Dr Sudeshna Bagchi 
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(a)       (b) 

(a) Fabricated prototype for PAH detection    (b) Lab test results using the developed prototype 

This project aims at the development of biocompatible coatings on the implant material. 
Accordingly, low cost and biocompatible ceramic based nanomaterial and its composite have 
been developed. The material has been synthesized using hydrothermal method and has been 
fully characterized. The implant material is then coated with this material to improve its properties.  
The material showed good cell viability, better cell adhesion and higher cell density in comparison 
to bare implant material which is expected to increase the lifespan of implants and reduce the 
chances of implant failure. 

 

Low cost implant functionalization material for biomedical applications in 
hospitals 

Type of Project  : Grant-in-aid sponsored by DST (SYST Program), New Delhi  
Project No. : GAP 0373 
Project Leader : Manisha Sharma/Dr. Suman Singh 



 

Page | 23  

 

 

 

The project aims to develop a hand-held point-of-care device for detection of Cardiac Troponin I, 
a biomarker used for diagnosis and prognosis of Acute Myocardial Infarction. The biosensor uses 
an electrochemical platform for biomarker detection using in-house designed and fabricated 
screen printed carbon electrodes. The electrodes are functionalized using a multi-step method 
and checked for various buffer and serum samples. The biosensor is also tested for selectivity, 
sensitivity, reproducibility etc.  

 

 

ELISA on Screen printed electrodes 

 

The aim of the project is to develop paper based low cost microfluidic devices having multiplexing 
capabilities. This can be achieved by the use of in-house designed paper based devices for which 
suitable chemistries have been developed for the simultaneous detection of different ovarian 
cancer biomarkers. The developed platform will be evaluated for its selectivity, sensitivity and 
shelf life. 

 

Nano-biosensors and Microfluidics for healthcare  

Type of Project  : CSIR funded  
Project No. : HCP0012 
Project Leader : Dr. Suman Singh 

Multiplexed Point-of-Care detection Platforms for ovarian cancer biomarkers 
(Multi-COB) 

Type of Project  : Grant-in-aid sponsored by ICMR, New Delhi 
Project No. : GAP 0417  
Project Leader : Dr. Suman Singh 
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Paper devices for multiplexed detection of biomarkers 

The project aims at designing and development of Forster Resonance Energy Transfer (FRET) 
based chip with portable fluorescence reader for detection of toxins using aptamers. This device 
can be used to determine toxicants like pinnatoxin, aflatoxin, mycotoxin etc which are likely to be 
present in food. For the developed platform, the optical probe and ligand have been synthesized, 
functionalized, characterized and further evaluated for its selectivity, performance and stability.  

 

FRET based detection of Mycotoxin 

 

The proposed project is based on the detection of organophosphate pesticides through Opto/ 
electrochemical sensing. An optical sensing multi analyte test card kit based on antigen antibody 

Opto/electrochemical techniques for detection of pesticides in food matrix  

Type of Project  : CSIR Funded 
Project No. : HCP0016 
Project Leader : Dr. Suman Singh 

Hand held FRET-APTACHIP for monitoring “Pinnatoxin” in food  
Type of Project  : Grant-in-aid sponsored by DBT, New Delhi 
Project No. : GAP 0393  
Project Leader : Dr. Suman Singh 
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binding specificity has been developed for colorimetric detection of pesticides. An interpretation 
system for unbiased evaluation of results is under progression. 
 

 

Dot assay for pesticide detection 

 

Chemical space is huge and to enumerate all potential odorant molecules is believed to be at the 
limit of today‘s computing capability. Even more difficult it is to predict whether a given chemical 
structure has a smell, and what smell that is. The objective of this project is to understand the 

Deep Fragrance: Artificial Intelligence Methods for designing fragrant 
molecules  

Type of Project  : Funded by Royal Society-UK   
Project No. : NIF\R1\181328           
Project Leader : Dr. Ritesh Kumar 
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unique properties of these molecules, their effects and develop algorithms to aid in designing 
them.  

Mathematics, computer science and specifically artificial intelligence techniques like deep 
learning have been used to better understand the similarity in the structure of the odorants. For 
this as a first step, we have gathered a lot of fragrant molecules, encoded them in various unique 
notations and extracted useful properties from them. Further, these representations were used to 
understand the similarity and design of newer molecules. If proven successful, this will aid in 
designing newer fragrant molecules which at present is a time consuming and iterative process. 
It will also help in identifying newer precursors from which perfumes can be made.  

 

Schematic of the methodology of research 
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Completed Projects: 
 
• “Bio-Rehab” Bio-Signal Based Closed Loop Control of Robotic Ankle 

Therapy Device 

• Ligament Injury Assessment & Therapy Device for motor-rehabilitation of 

Soldiers “L-GEAR”   

• Development of multifunctional care device for army personnel  

• Technological solutions for contactless alive/dead detection of victim soldier 

in battle field 

• Electromyogram (EMG) controlled Below Elbow prosthesis  

• Image-guided vascular vein visualizer (VeinViz)   

 
Ongoing Projects: 

 

• Machine for performing Double Volume Exchange Transfusions 

• ORGAN - Low Cost Bio-mechatronic Rehabilitative solutions for children 

with congenital hemiparesis 

• Motor Rehabilitation of Children with Cerebral Palsy using Virtual 

Intelligence 

• Virtual Intelligence in Home Based Rehabilitation of Persons with Motor 

Disability 

• Solid tumor targeting using homing peptides and plasmonic photothermal 

technique 

• ICT Based Tools for Assessment and Improvement of Efficacy of Upper Limb 

Robotic Rehabilitation Using Thermographic Diagnostic Method 

(ThermoRehabRob) 

• Development of 3D Printed Lattice Structured Hip Implant 

Biomedical instrumentation is one of the important areas of R&D in CSIO 
and the group is actively engaged in the development of medical 
technologies. The focus areas are Diagnostic & Therapeutic devices, 
Rehabilitation & Assistive technologies for elderly & differently abled 
population, Imaging based medical devices and Advanced manufacturing 
based orthopedic implants. During this year, six projects were completed 
with four technologies ready for transfer. There are ten ongoing projects 
including two new projects and three projects with international 
collaborations. The projects Machine for performing Double Volume 
Exchange Transfusions, Motor Rehabilitation of children with cerebral 
palsy using virtual intelligence, ORGAN - Low Cost Bio-mechatronic 
Rehabilitative solutions, Solid tumor targeting using plasmonic 
photothermal technique, and 3D Printed Lattice Structured Hip Implant are 
in advanced stage of development and soon will go for trial stage. Besides 
this, four new technologies were made ready for ToT, twelve research 
papers published in reputed research journals (SCI), one Indian patent 
granted and two awards received by scientists of the Biomedical group for 
their outstanding work in this area 

Biomedical Instrumentation 

Dinesh Pankaj 
dineshpankaj@csio.res.in 
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• Indigenous Apex Locator for Root Canal Treatment 

• Finger gesture based alternative drive controller for powered wheelchairs 

(Ges-Chair) 

• Modelling of human intention during Gait Rehabilitation 

• Twinning programme on capacity building to transform Metal Industry 

Development Institute (MIDI), Ethiopia   

The objective of the project was to develop a portable ankle rehabilitation therapy device for 

providing bedside assistance for physiotherapy exercises to the spinal cord injury patients. 

The device uses a robotic mechanism controlled with the help of an embedded control and 

graphic user interface. Design & fabrication of device with two degrees of freedom for ankle 

rehabilitation was completed. The device is controlled through an android based app. The 

device has protocols for acquisition of EMG data of acute SCI patients. The classification of 

spasticity grades is based on EMG data, for better quantified scales. 

This project aimed to develop wearable sensors based device for goal-directed rehabilitation 

therapy for people suffering joint movement disabilities and to assess the effects of therapy. 

The device has real time wearable sensor, to measure the ROM value and provide immediate 

feedback to alert patients about the movement errors. Real time data from the sensor module 

is acquired by a handheld device, such as Tab or Mobile phone, using wireless communication 

for assessment by the physiotherapist or clinician. Wearable IMU based sensor modules were 

developed for kinematics assessment. Software provides scalable assessment and therapy 

modules for upper and lower limb ligament injuries. The patient trials were conducted at ISIC 

New Delhi for frozen shoulder and total knee replacement rehabilitation.  

 
 

Packaged wearable sensor module of L-Gear and Gaming based biofeedback platform 

“Bio-Rehab” Bio-Signal Based Closed Loop Control of Robotic Ankle Therapy 
Device  

Type of Project  : Grant-in-Aid  

Project No. : GAP403 

Project Leader : Dr. Neelesh Kumar 

Ligament Injury Assessment & Therapy Device for motor-rehabilitation of 
Soldiers (L-GEAR) 

Type of Project  : CSIR funded  

Project No.  : MLP0042 

Project Leader : Dr. Neelesh Kumar 
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The aim of this project was to develop a robotic assistant-cum-nursing device which will assist 

disabled, elderly and critically ill personnel so that they can carry out general household tasks, 

can function as mobility aid and as a personal manager. The aim of this task is not only to 

have mobile robot but also a full system that has the capability to assist the patient on bed and 

capability to measure the body parameters of the patient wirelessly and transmit them to the 

concerned doctor for diagnosis. In a hospital, a doctor/medical attendant or a nurse can’t 

always be physically present near the indoor patient all the time. He is supposed to look after 

other patients also and has to perform many other functions. It is widely recognized that patient 

to nurse ratio is going to be decreased significantly in times to come. All this call for urgent 

need of assistive technology that can improve the quality of life of admitted patients and help 

nurses become more effective in their activities in maintaining the quality of life of the older 

population and disabled people. The project addresses the problems of ill and hospitalized 

patients who need continuous monitoring of their physiological parameters and 

communication of these parameters to the doctor, present in the hospital premises.  

    

Robot trolley and diagnostic kit to monitor patient parameters 

 

The major progress under this project during this year are: 

• Bio-signal parameters of Heart motion and Abdomen motion has been 
identified 

• Heart motion and abdomen motion has been captured contactless through 
developed prototype 

• Algorithm for calculation of heart rate and respiration rate has been developed 
and tested in lab environment  

Development of multifunctional care device for army personnel  

Type of Project  : CSIR funded  

Project No.  : MLP0053 

Project Leader  : Shri Arindam Chatterjee 

Technological solutions for contactless alive/dead detection of victim soldier in 
battle field   

Type of Project  : CSIR funded  

Project No.  : MLP0040 

Project Leader : Dr. Sanjeev Kumar 
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Prototype of developed device  

 

(a)       (b) 

GUI for detection of (a) alive (b) dead  

The major progress under this project during this year are: 

• First level of mechanical prototype with individual finger movement has been developed 
and tested in the lab. 

• Active electrodes has been designed and tested. 

• Seven channels (for 7muscles in forearm) active EMG electrode wrist band has been 
designed and tested. 

• Seven forearm muscles has been identified and wrist band of 7 active EMG electrodes 
has been tested.  

• The signal from 7 muscles has been processed for classification of different gestures of 
the hand.  

• The electronic control system has been developed to implement the classified gesture 
based on 7 forearm muscles signal. 

      

CAD model & fabricated prototype of EMG electrode band  & of functional prosthetic hand 

Electromyogram (EMG) controlled Below Elbow prosthesis   

Type of Project  : CSIR funded  

Project No.  : MLP0051 

Project Leader  : Dr. Sanjeev Kumar 
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GUI for EMG data recording from forearm muscles 

Setup for testing algorithm to identify different hand gestures  

 

The aim of the project was to conceptualize, design and develop a cost-effective peripheral 

subcutaneous veins detection, localization and visualization device prototype. This device is 

equipped with infrared imager and uses image processing algorithms to detect and display hidden 

veins on a handheld screen.  

Major progress under this project are: 

• Non-contact image data collection through reflected spectral information in real-
time without affecting normal clinical procedure.  

Image-guided vascular vein visualizer (VeinViz)  

Type of Project  : CSIR funded  

Project No.  : MLP0050 

Project Leader  : Dr. Amit Laddi 
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• Evaluation of effectiveness of the proposed method by clinical trials & validation 
through non-invasive visualization. 

• Modifications and optimization to enhance vein detection accuracy for variable skin 
characteristics & skin tones. 

 

  

Prototype of Large screen variant of vein visualizer 
 

  

Clinical trials of vein visualizer 

Severe jaundice (hyperbilirubinemia) is a common problem amongst newborn infants, which can 

be treated with phototherapy but a few do not respond to it and end up requiring a double volume 

exchange transfusion. Double volume exchange transfusion involves replacing the entire blood 

volume of the neonate twice over with adult donor blood, in steps of 3 - 5 ml using umblical 

catheter. Presently, the procedure is performed by a doctor and nurse under completely sterile 

conditions by restraining the infant and monitoring the vital parameters, keeping a record of the 

number of cycles and the volume of blood moved in and out with precautions in flow rates and 

aliquot quantity. About an hour-and- a-half of the precious time of a doctor and nurse in the 

newborn unit gets occupied by this tedium procedure. 

To ensure a well calibrated and smooth exchange of blood, the project aims to develop a device 

having LCD display, safety alarms and features such as setting of aliquot volume, time duration, 

air bubble or clot detector for performing double volume exchange transfusion. It is being 

developed in collaboration with Newborn Unit, Department of Pediatrics, PGIMER, Chandigarh.  

 

Machine for performing Double Volume Exchange Transfusions  

Type of Project  : Grant-in-Aid (sponsored by DST-PGIMER BID Hub) 

Project No.  : GAP0396 

Project Leader : Shri Sanjeev Verma 
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Prototype of Double Volume Exchange Transfusions System 

Under this project activity, following tasks were carried out during this year: 

• Created 3D Scanning and Printing facility for development of customized orthotics for 
motor rehabilitation 

• Active and Passive orthosis developed for congenital hemiparesis patient of age group 
between 06-14 years 

• Clinical trials, carried out in PGIMER Chandigarh, concludes the advantages of developed 
design over the conventional devices.  

• Efforts for commercialization with M/s Tynor Mohali were undertaken, benchmarked the 
developed device with the commercially available devices 

 

 

3D printed orthotic hand 

 

ORGAN - Low Cost Bio-mechatronic Rehabilitative solutions for children with 
congenital hemiparesis  

Type of Project  : Grant-in-Aid (sponsored by DST) 

Project No.  : GAP0374 

Project Leader : Dr. Neelesh Kumar 
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The activities carried out under this project are: 

• Implementation of BOT assessment modules for moto rehabilitation of CP kids. 
Integration of contact and non-contact-based sensors for kinematic assessment. 

• Ethical approval for trials of the developed system on CP patient population. 

 
The progress made under this project during this year are: 

• Installation of developed prototype for sitting-standing balance and fall assessment using 
Kinect Mocap system and CSIO developed postural balance assessment system. 

• Development of unity-based platform to run the software on cloud in home-based service 
mode. 

 

This multi-institutional research project involves development of a plasmonic photothermal based 
cancer therapeutic device through joint efforts of five institutions viz., CSIR-CSIO Chandigarh, 
Bose Institute Kolkata, CSIR-IIIM Jammu, IIT Ropar and AIIMS Delhi with CSIO as nodal institute.  

Two prototypes of the device (near infrared source) comprising air-cooled housing and opto-
mechanical assembly (shown in Figure) are designed, fabricated and tested for thermal 
performance and required optical power output.  

Motor Rehabilitation of Children with Cerebral Palsy using Virtual Intelligence  

Type of Project  : Grant-in-Aid (Sponsored by DST) 

Project No.  : GAP404 

Project Leader : Dr. Neelesh Kumar 

Virtual Intelligence in Home Based Rehabilitation of Persons with Motor 
Disability  

Type of Project  : Grant-in-Aid 

Project No.  : GAP394 

Project Leader : Dr. Neelesh Kumar 

Solid tumor targeting using homing peptides and plasmonic photothermal 
technique  

Type of Project  : Grant-in-Aid (sponsored by DBT) 

Project No.  : GAP384 

Project Leader : Dr. Sanjeev Soni 
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The developed prototype of plasmonic photothermal device 

 

Further, the developed plasmonic photothermal device was evaluated using the synthesized gold 
nanoparticles through gel phantoms and chicken samples to understand the thermal damage or 
heat confinement characteristics. Results for one such evaluation through use of chicken samples 
is shown in figure. Here, we could achieve the heat confinement through plasmonic photothermal 
interaction. Further the device will be evaluated through tumor bearing mice models. 

 

 

Localized temperature rise attained in chicken samples through the use of developed plasmonic 
photothermal device. 

 

To analyze the skin temperature changes, developed a fully automatic approach which extracts 
the shoulder and arm region from the thermal images and highlights the temperature rise with 
respect to time. In addition, the algorithm enables the automatic detection and thermal analysis 

ICT Based Tools for Assessment and Improvement of Efficacy of Upper Limb 
Robotic Rehabilitation Using Thermographic Diagnostic Method 
(ThermoRehabRob) 

Type of Project  : Grant-in-Aid (sponsored by DST) 

Project No.  : GAP416 

Project Leader : Dr. Prasant Mahapatra 
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of moving arm in thermal video files. Meanwhile, the algorithm is deployed into graphical user 
interface (GUI) on MATLAB platform, specifically for our application, with wide range of thermal 
analysis and data presentation options. 

Algorithm analyzes the thermal images of control subjects for temperature rise over the upper 
limb region during exercise. As a result, it successfully detected the arm regions, as shown in 
figures below: 

  

Thermal images of arm of two Subjects and segmented arm region 

The GUI provides the wide range of display and thermal analysis options with automatic detection 
of arm and shoulder region. It has various sections which yield different purpose, as shown in 
figure below: 

 

Front panel of developed GUI 

 
The activities carried out under this project during this year are as below: 

• The designed Diamond and Gyroid structures were 3D printed in Ti6Al4V ELI 
grade biocompatible alloy and characterized for shape and size using microscope 

Development of 3D Printed Lattice Structured Hip Implant  

Type of Project  : Grant-in-Aid (sponsored by DST) 

Project No.  : GAP383 

Project Leader : Sh. Vijay Kumar Meena 
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(a) Diamond Printed Structure; (b) Gyroid Printed Structure; (c) Diamond Strut 
Measurement; (d) Gyroid Strut Measurement 

• The printed structures were tested for young’s modulus calculation. The result 
details are given in table below. The result showed that diamond structure young’s 
modulus 3.2 GPa is closer to human bone compared to gyroid structure 3.8 Gpa.  
Hence, diamond structure was used for designing of implants 

Table1: Test Results 

Structure Pore Size 
(mm) 

UCS 
(Mpa) 

Stress at 
Break (Mpa) 

Young’s 
Modulus (Mpa) 

Diamond 0.6 95.207 59.964 3289.343 

Gyroid 0.6 143.079 105.586 3833.118 

• Designed lattice structured hip stem and acetabular cup. A layer of 2mm was 
designed for imparting porosity keeping in view revision surgeries and ISO test 
requirement. 

 

Lattice Hip Stem Design Methodology                       

• Performed Fatigue life prediction of lattice implant after performing Finite Element 
Analysis. The Fatigue analysis of stem conformed to the requirement of ISO 7206-
4 standard. 

  

(a) Static FEA; (b) Fatigue Log Life 
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• Optimised parameters and 3D printed lattice implants in Ti6Al4V alloys with 
diamond structure and 0.6 mm pore size. The optimised parameters were used on 
Eos M290 Metal Printer. 

 

 (a) Lattice Acetabular cup (b) Lattice hip Stem; (c) Diamond Lattice Structure 

 

 
An electronic apex locator is an electronic device used in endodontics to determine the root canal 
space. The apex of the root has a specific impedance to electrical current, and this is measured 
using a pair of electrodes typically hooked into the lip and attached to an endodontic file. A 
porotype has been developed to measure the impedance of the root canal space. Also, the ethical 
clearance has been obtained to test the developed prototype 

    
 

The progress made under this project are: 

• Optimization of finger gesture drive control as per the user needs and industry 
feedback have been carried out 

• Redesign of motion drive controller based upon extensive testing at unconstrained 
environments has been completed 

• Design and development of thumb stick module has been completed 
 

Reame
r 

Root canal: Estimation of 
canal length using apex 
locator 

Indigenous Apex Locator for Root Canal Treatment  

Type of Project  : Grant-in-Aid (sponsored by DST) 

Project No.  : GAP420 

Project Leader : Dr. Ranjan Jha 

Finger gesture based alternative drive controller for powered wheelchairs (Ges-
Chair) 

Type of Project  : Grant-in-Aid (sponsored by DST-SSTP) 

Project No.  : GAP415 

Project Leader : Dr. Amit Laddi 
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The main objective of the project is modeling of human biomechanics for design of novel robotic 
rehabilitation devices for gait assistance. It is a joint Indo-French project of CSIR-CSIO (India) 
and LIRMM-CNRS, Montpellier University (France). Under exchange of PhD students and 
Scientist, one PhD student from CSIO visited the LIRMM and LISSI, institutes in France for a 
period of 45 days, worked on ZMP estimation using inertial sensors. A research paper on RISE-
based adaptive control for EICoSI exoskeleton to assist knee joint mobility was published in the 
journal of Robotics and Autonomous Systems.  

Addis Ababa Science & Technology University (AASTU), Ethiopia had started M. Tech. program 
in Mechatronics. Under MIDI program CSIO conducted two courses (i) Robotics and (ii) 
Simulation of Mechatronic System in block module. Scientists from CSIO visited MIDI to complete 
the onsite modules at AASTU involving theory classes, hands-on practical sessions, evaluation 
of students and submission of complied final results to the university. It was planned to conduct 
one-year thesis activity of MIDI students at CSIO during August 2019 to July 2020, but due to 
logistic issues at MIDI end, the activity was cancelled for this session. 

 

Modelling of human intention during Gait Rehabilitation 

Type of Project  : Grant-in-Aid (Indo-French project sponsored by DST) 

Project No.  : GAP371 

Project Leader : Dr. Neelesh Kumar 

Twinning programme on capacity building to transform Metal Industry 
Development Institute (MIDI), Ethiopia   

Type of Project  : Sponsored project (by MIDI Ethiopia) 

Project No.  : SSP0045 

Project Leader : Dr. Neelesh Kumar 
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Completed Projects: 
 
• Design & development of 22° HUD MK1-NP, delivery of 7 Nos airworthy HUD 

units and 1 No. Bore Sighting tool for LCA Navy NP MK1 Aircraft. 

• Design and development of LED based Night vision goggle (NVG) 

compatible Wing and Fin Navigation Lights for LCA 

• Design and development of LED based Taxi Landing Lights for LCA. 

• Design &Development of Head Up Display for Passenger Aircraft 

• Design and development of digital holographic camera for non-destructive 

testing applications. 

• Design & Development of Angle Independent Multilayer Thin Film Filter on 

Foldable and Military Grade Optical Substrates 

• Design & Development of Precision Optics for Soft X-rays 

• Development of off axis Aspheric Mirrors and their Fabrication and Testing. 

• Development of Aspheric Mirrors and their Fabrication and Testing. 

• Development of aspheric Mirrors by Aspherical Grinding and polishing of 

Zerodur mirror blanks for space application. 

• Design and Development of Airfield Ground Lighting Systems.  

• Design and development of enhanced vision system for military surface 

transport vehicles 

• Optical Distortion Measurement in Approved Optical Test Bench. 

 

The Optical Devices & Systems division at CSIR-CSIO is carrying R&D 
activities involving avionics, advanced optics involving spherical, aspheric, 
freeform, diffractive and holographic optics, optical thin film coatings, 
precision mechanics, material science, system and aesthetic engineering. 
The developments in this area include technologies for societal, industrial 
as well as strategic sectors of the nation. The group provides technological 
solutions for import substitution in strategic sector with globally competitive 
specifications and also customizes its innovative technologies for end user 
requirements. The lab is well equipped with modern advanced optical 
fabrication and characterization facilities which include five axis CNC 
grinding machine, six axis CNC polishing machine, two axis and three axis 
single point diamond turning (SPDT) machines, magneto-rheological 
finishing (MRF) machine, conventional optical fabrication machines, range 
of optical characterization equipment, dual electron beam thermal 
chemical vapor deposition plant, LED characterization setup, Gonio 
spectro-radiometer, avionics and head-up display test platform recognized 
at national level and certified by Regional Centre for Military Airworthiness, 
etc. 

Optical Devices & Systems 
 

Dr. Vinod Karar 

vinodkarar@csio.res.in 
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Ongoing Projects: 
 

• Design, development and supply of (i) HUD Mk2 units for LCA Airforce (AF) 

MK-2 and (ii) HUD Mk2 units for LCA Navy MK-2 Aircrafts. 

• Design & development of LED based drogue lights for LCA AF Mk-1 

• Design, development and supply of optical gunsight for Dornier aircraft. 

• Design and development of vision-based navigation system. 

• Design, development & delivery of pilot display unit (PDU) for HAWKi 

aircraft 

• Development of phase shifting Fizeau Interferometer for optical surface 

form and wavefront sensing application 

• Design and development of Schlieren imaging system for transient events 

• NVG Compatible LED Lights for Helo Deck Visual Landing Aid System 

(HVLAS) on Indian Navy Ships 

• Marine Bearing Sight for Indian Navy Ships and Submarines 

 

The project catered to the specialized need of Naval LCA requirements by proving customized 
22° instantaneous field-of-view in the elevation along with a rear camera for improving situation 
awareness of trainer pilot in the back seat. The rear camera mounted on HUD provides a high 
quality view of the outside scene on the repeater. The project was completed after successfully 
delivering all the envisaged deliverables which included delivery of 06 HUD Mk1-NP airworthy 
units along with custom designed mounting tray with provision of rear mounted camera supplied 
to ADA Bangalore and are being continuously used by NFTC for LCA Navy aircraft trials at Goa 
air bases and aircraft carrier. One unit of HUD Mk1 for LCA-AF was also made and delivered with 
MOD-7. These units have been certified by Regional Centre for Military Airworthiness (RCMA) 
and Aeronautical Quality Assurance (AQA). The LCA-Navy with HUD MK1-NP onboard 
completed successful “Arrestor Landing” at Shore Based Test Facility (SBTF) Goa and also on 
the aircraft carrier ship deck and take-off from the ship deck. The performance of HUD MK1-NP 
was appreciated by the Test Pilots. 

 

Design, development of 22 degree HUD Mk-1, delivery of 7 Nos airworthy HUD 
units and 1 No. Bore sighting tool for LCA Navy NP Mk-1 Aircraft 

Type of Project  : Grant-in-aid 

Project No.  : GAP0357 

Project Leader : Dr Vinod Karar 
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a) Flight Symbology on HUD Mk1-NP (b) HUD Mk1-NP in Tejas-Navy Cockpit (c) Flight Symbology during 

take-off from INS Vikramaditya 

 

 

Navigation lights are essential for the safety of flights while traversing through the sky and 

helps in deciding the right-of-way midair. This project was taken up as a challenge to custom 

design highly reliable, compact and power efficient NVG compatible Wing and Fin Navigation 

Lights in modular form as per MIL-STD 704E, 461E & 810E airworthy standards. This year 

activities for this project included fabrication and assembly of 10 sets comprising three types 

of navigation lights namely: Right wing navigation light (red), Left wing navigation light (green) 

and Fin navigation light (white). Each of these 10 sets of navigation lights were subjected 

successfully to ESS screening as per MIL-STD-810E under the coverage of Regional Centre 

for Military Airworthiness (RCMA) and Aeronautical Quality Assurance (AQA). All the airworthy 

units were evaluated multiple times during entire course of ESS testing for full performance 

evaluation in terms of light wavelength, light spread, intensity, power consumption, 

dimensions, etc. The airworthy units were cleared for flight integration by Centre for Military 

Airworthiness. Along with the airworthy units, integrated test measurement equipment was also 

designed, fabricated and delivered for enabling user agency to have ground testing facility 

available for pre installation verification of the airworthy units on to the aircraft. 

 

 
Navigation Lights being subjected to random vibration during ESS Screening 

Design and development of LED based Night cison google (NVG) compatible 
wings and Fin Navigation Lights for LCA 

Type of Project  : Grant-in-aid 

Project No.  : GAP0336 

Project Leader : Dr Vinod Karar 
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Taxi Landing lights are safety critical equipment installed on the nose gear strut of a fighter 
aircraft. It helps in illuminating the runway for the pilot and a source of identification of landing 
for the ground crew. In this project, highly reliable, compact and power efficient Taxi-Landing 
Lights in modular form as per MIL-STD 704E, 461E & 810E were custom designed and 
developed to retrofit on LCA landing gear. In the span of last year, 20 units/10 sets of Taxi and 
landing light (TLL) units were fabricated, assembled and tested for complete functionality as 
per the approved acceptance test procedure. These TLL airworthy units were subjected to 
successful ESS screening as per MIL-STD-810E. The airworthy units were further evaluated 
in presence of representatives from certification agencies - RCMA and AQA for full 
performance evaluation in terms of light wavelength, light spread, intensity, power 
consumption, dimensions, etc. before delivery to the user agency. The airworthy units were 
cleared for flight integration by Regional Centre for Military Airworthiness, Chandigarh. These 
line replaceable units have cut down the power consumption significantly compared to the 
power consumed by the earlier used filament Taxi Landin TLL version. The project has been 
completed successfully with delivery of 10 sets of airworthy units and custom designed 
integrated functional test measurement instrumentation solution (indoor and outdoor), which 
have been certified by RCMA and AQA, was also provided to the user agency for pre and post 
flight analytics of airborne units. 
 

 
Taxi Landing Lights during Thermal Cycling (ESS Screening) 

Design and development of LED based Taxi Landing Lights for LCA 

Type of Project  : Grant-in-aid 

Project No.  : GAP0337 

Project Leader : Dr Vinod Karar 
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The project “Design &development of Head Up Display for Passenger Aircraft” envisaged 
development of Head Up Display to display the mission critical/need based aircraft, flight, 
airfield, weather and navigation information on a glass screen superimposed on the forward 
view of the pilot. It has been developed to display dynamic flight symbology and has the 
capability to integrate with EVS as well. The HUD for passenger aircraft results in enhanced 
passenger’s safety by enhancing pilot’s efficacy in operating the aircraft in normal and difficult 
environment, possibility of low visibility landing and take-off in future, night take-off, flying and 
landing operations, etc. The progress made during the 2019-20 include the following: 

• Cockpit layout study, achievement of optical parameters, design of HUD Optical system 
with off-axis, aspheric and spherical sub-modules. 

• Fabrication and assembly of optical modules with the HUD electronics and mechanical 
interface, Design and assembly (3D) model as per new constraints. 

• Finalization of cockpit layout parameters and specifications to achieve desired FOV 
parameters. 

• Documentation: Technical specification, design document, bill of material, drawing 
document, MTBF, derating, thermal and structural stress analysis. 

• Lab working prototype with 20° FOV was fabricated, assembled and evaluated. The 
same was demonstrated to design team of HAL Kanpur for DO-228. They have 
requested CSIO to jointly make the technical specifications and start design process. 
Same was discussed with NAL team and they have told CSIO to fit the CSIO HUD 
model in the SARAS Cockpit model.  

• Specifications achieved: FOV of 20 (H)X19(V), Foldable and flexible display on 
combiner screen, No obstruction to pilot’s field of view, No Sun reflections, Auto 
brightness control, Positional accuracy of order of less than 1.5 mR, Enhanced Field of 
view of the system, Extensive health monitoring with BITE, Convection cooling, 
Electronic stand-by-sight. 

 
 

 
Layout of Head Up Display in Passenger Aircraft 

Design & Development of Head Up Display for Passengers Aircraft 

Type of Project  : CSIR-Funded 

Project No.  : MLP0047 

Project Leader : Dr Harry Garg 
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Digital holography is an important technique for performing qualitative as well as quantitative 
non-destructive testing. Conventional digital holographic techniques suffer from vibrations of 
the system & environment and their small field of view is also a hindrance for wide range of 
applications. A novel opto-mechanical design has been developed which imparts the 
holographic system portability by reducing the effect of vibrations and simultaneously 
increases its field of view. Portability is realized by integrating the laser source used to generate 
the hologram, CCD sensor used to record the hologram digitally, and optical components used 
to increase the field of view inside a compact mechanical housing equipped with vibration 
damping mounts to counter environmental vibration. Figure of merit of the developed digital 
holographic camera was measured in terms its temporal stability, enhanced field of view and 
low exposure time requirement. Suitability of the developed camera for holographic non-
destructive testing applications is demonstrated by performing non-destructive testing 
experiments for displacement measurement, defect detection and measurement, delamination 
detection, pressure detection, thermal stress measurement, real time NDT etc. Indian and US 
patents have been applied for the developed technique. 

 

 
 Developed portable digital holographic camera 

 

 

 

 

 

 

Design and development of digital holographic camera for non-destructive 
testing application 

Type of Project          : Grant-in aid 

Project No.  : GAP0345 

Project Leader : Dr Raj Kumar 



Page | 46  

 

Thin-film interference filters have evolved over the past several decades to control the 
reflection and transmission of light from stacks of metallic mirrors and dielectric multilayer 
coatings. Such optical filters are responsible for the high reflectance, antireflective, and band-
control coatings for defining the performance of optical elements in applications related to high-
power lasers, binoculars, telescopes, cameras, and many other applications. However, with 
interference phenomena occurring in the discrete multilayer notch filters, the side harmonics 
or ripples are generated in the passband region. These kinds of ripples outside the rejection 
band are neither desirable nor acceptable for the ultra-precision wavelength filtering 
applications in see-through displays. The side lobes’ amplitude in the passband region 
increases with increase in the stopband reflectance, resulting in the reduction of the efficiency 
of passband transmission outside the stopband.  

In order to tackle the challenge of reduction of such kind of ripples outside the stopband region 
stopband region, the novel thickness modulated design and fabrication methodology for 
providing higher optical efficiency outside the stopband was developed under this project using 
a combination of Al2O3 and SiO2 layers as well as index matching anti-reflective stacks. 
Further, the reflective notch filter was characterized to assess its performance in the visible 
region. 
 
 

 

 
                                            (a)                                                  (b) 

 
(a) Schematic of the Ion Assisted Dual e-beam gun coating chamber and the mounting of the filter in see-

through displays (b) Schematic of the thickness modulated layer structure for reflective notch filter 

Design & Development of Angle Independent Multilayer Thin Film Filter of 
Foldable and Military Grade Optical Substrate 

Type of Project  : CSIR-Funded 

Project No.  : MLP0055 

Project Leader : Dr. Amit L Sharma 
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 (a) Measured Optical spectrum of fabricated filter at normal incidence (b) Cross-sectional SEM image of 

the multilayer stack 

 

Single crystal silicon is ideal optical material for infrared applications and other high added 
value products such as X-ray optics & X-ray interferometers. Silicon mirrors are essential 
components for guiding and focusing an X-Ray beam to a desired position. To avoid scattering 
of the beam, the level of finishing required by X-Ray mirrors is tighter than the IR and UV beam 
mirrors due to the fact that the wavelength of X-Ray is only about ~0.1 to 10 nm. It means that 
the functional performance of these mirrors is dictated strongly by the slopes presented by the 
reflecting surface or in essence the quality of the finished machined surface produced by the 
manufacturing process.  

Single Point Diamond Turning (SPDT) is one of the popular methods for fabricating metals, 
semiconductors and ceramics to obtain precision optical lenses and mirrors. As the cutting 
contact during SPDT is well-defined, the process achieves deterministic form accuracy. 
Although process parameters can be optimised for achieving the best results, however, there 
are random errors, due to tool offset, thermal effects, spindle vibration and centripetal 
distortions which makes it difficult to predict the accurate performance of the SPDT process. 
These errors are coupled further by the problem of in-process degradation of the cutting tool 
leading to tool wear problem especially while cutting materials like silicon which affects the 
surface texture (roughness, waviness and form) significantly.   

A good SPDT machined component is limited by its use for X-Ray mirrors because of the 
periodic cusps and residual turning marks left by the cutting tool on the machined surfaces. 
These features could result in wide angle diffraction patterns, bringing reduction in the 
performance of an optical system. There is a definite necessity of carrying out a post-SPDT 
machining operation to remove such residual marks. MRF is one of the latest advances in the 
field of controlled polishing processes as the process relies on the use of smart fluid media 
(recognized as MR fluid) consisting of small magnetic particles such as carbonyl iron dispersed 
in a non-magnetic carrier medium like silicon oil, mineral oil or water.  

Figure below shows the schematic representation of the micromachining process chain used 
to obtain finished silicon mirror. 

Design & Development of Precision Optics for Soft X-rays  

Type of Project  : CSIR-Funded 

Project No.  : MLP0056 

                           Project Leader            : Dr. Neha Khatri 
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Overall, an Ra of 0.496 nm (lattice constant of silicon ~ 0.543 nm) was obtained from MRF. It 
was thus inferred that SPDT coupled with MRF is capable to produce an electronic grade 
machined finish on the silicon wafer which is not achievable by using SPDT alone. This 
significant improvement in surface finish was obtained by 60 minutes polishing by MRF. 

 

Schematic representation of the micromachining process chain used to obtain finished silicon mirror (a) 
SPDT machine setup showing arrangement of coolant delivery, tool post and spindle assembly (b) White 
light scattering diffraction patterns observed after SPDT (c) Magnetorheological finishing applied to the 

wafer post-SPDT to obtain final finished machined and polished silicon wafer.  

Further the X-ray reflection technique was used to observe the state of the machined surface 
layers. The diamond turned silicon shows very high diffraction intensity in the wings of the Bragg-
peak caused due to damaged surface. Compared to that, the diffraction pattern of a polished 
wafer shows a considerably smaller width at the half maximum of the Bragg-peak. The final silicon 
mirror fabricated is shown below. 

 

Actual Silicon mirrors developed after sequencing process 
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The project “Development of off axis aspheric mirrors and their fabrication and testing” 
envisaged developed of off-axis concave and parent concave aspheric mirrors convex 
ellipsoidal mirror to be used in the payloads of Aditya-1 Satellite, India’s first dedicated scientific 
mission to study the sun. Highly polished mirror surfaces with a roughness of the order of 2nm 
and surface profile accuracy of λ/2 have been fabricated as per following details: 

• Off-axis concave aspheric mirror TYPE-AD-VE-M4: 3Nos. 

• Off-axis concave aspheric mirror TYPE-AD-SU-M1: 3Nos. 

• Parent convex aspheric mirror TYPE- AD-SU-M2: 2 Nos. 

The supplied mirrors were tested at LEOS, Bengaluru and all the mirrors are meeting the 
specifications.  

 
The project “Development of aspheric mirrors and their fabrication and testing” envisaged 
development of Zerodur off-axis aspheric mirrors and their fabrication and testing with 
deliverables off-axis concave aspheric mirrors, off-axis concave aspheric mirrors and parent 
concave aspheric mirrors. CSIR-CSIO successfully fabricated and delivered five numbers of 
Zerodur aspheric mirrors of diameter ranging from 45- 150 mm to LEOS, Bengaluru comprising 
three nos. of convex ellipsoidal mirror TYPE-HY-M2 and two numbers of concave ellipsoidal 
mirror TYPE-HY-M3. Mirrors were tested, assembled at LEOS and they were used in the payloads 
of Hyper spectral Imaging Satellite (HysIS). The mirrors were fabricated with a roughness of the 

order of 2nm and surface profile accuracy of λ/2.   
 

 
(a) Polished Convex Ellipsoidal Mirror Type-HY-M2 (b) Fig.02.   Concave Ellipsoidal Mirror TYPE-HY-M3 (c) Fig. 

03 Profile results of Concave Ellipsoidal Mirror TYPE-HY-M3  

Development of Aspheric Mirrors and their Fabrication and Testing 

Type of Project  : Sponsored by ISRO-LEOS, Bengaluru 

Project No.  : SSP0044 

Project Leader : Shri Shravan Kumar RR 
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The project “Development of aspheric mirrors by aspheric grinding and polishing of Zerodur mirror 
blanks for space application” envisaged development of aspheric mirrors required for payloads of 
High-Resolution Satellite(HRS), Carto Satellite 3A and Micro Satellite which are to be launched 
during the year 2020-2021. Development, fabrication and delivery of five nos. of convex 
hyperbolic mirror Type-HRS-SM as per LEOS requirements with mirror surface roughness of 
order of 2nm, surface profile accuracy of λ/2 and diameter ranging from 150-180mm were 
completed. The measurements were carried out with Hindle sphere and interferometer setup at 
LEOS and results were satisfactory.  

 

 
 (a) Polished convex hyperbolic mirror Type-HRS-SM (b) Profile results of convex hyperbolic mirror Type-HRS-SM  

 

Development of aspheric Mirrors by Aspheric Grinding and polishing of 
Zerodur mirror blanks for space application 

Type of Project  : Sponsored by ISRO-LEOS, Bengaluru 
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The project “Design and development of airfield ground lighting systems” envisaged design of 
airfields luminaries to guide aircrafts around the site during takeoff, landing, repair, testing and 
when performing basic land-based maneuvers. The Airfield ground lighting systems (AGLS), 
which help guide planes using the runways and taxiways at night or in bad weather condition, 
have been designed comprising of: Elevated taxiway edge LED lights, Elevated runway edge 
LED lights, Elevated runway threshold/end LED lights, and Elevated runway guard LED lights. 
 
The airfield ground lighting systems are used in civil and military airfield lighting. The AGLS 
systems has been designed and fabricated. One set of form, fit and functional engineering 
units of all AGLS lights have been demonstrated in lab and during Industry Meet organized at 
NAL Bengaluru. Field trials and commercialization are to be carried out in near future. 

 

 
 (a) Engineering Prototypes of LED Elevated Taxiway Edge Light, LED Elevated Runway Edge Light, LED Elevated 
Runway Threshold/End Lights, and LED Elevated Runway Guard Lights (b) AGLS demonstration during Industry 

Meet at NAL Bengaluru (c) Developed Lights Set of Airfield Ground Lighting System 

Design and Development of Airfield Ground Lighting Systems  
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The project envisaged design and development of enhanced vision system for military surface 
transport vehicles to enhance situation awareness in poor visibility conditions beyond the reach 
of vehicle's headlights. Major R&D achievements in this project during 2019-20 include the 
following: 

• Mock-up unit for EVS display module made. 

• Technology demonstration of EVS in Lab: Displayed images obtained taking vehicle 
senor and visible camera video on the EVS display prototype. 

• Algorithm for Image fusion in real time developed and implemented integration of 
vehicle information superimposition on the outside scene video. 

• Documents generated: Technical report, technical specifications, PDR and CDR 

document. 

 

 
Symbology as observed against varying backgrounds 

 

 
In this project, a customized optical setup was established for measurement of optical distortion 
of PMMA samples provided by DMSRDE, Kanpur. This study was carried out for stealth 
coating on canopy bubble fighter aircraft. Substrates and coated samples were measured for 
optical distortion and suitability of coating under this project. The project was to provide 
technical support for the typical characterization activities in the National interest. 

Design and development of enhanced vision system for military surface 
transport vehicles 

Type of Project  : CSIR funded 

Project No.  : MLP0046 

Project Leader : Dr. Surender Singh Saini 
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The HUD MK2 is CSIO’s next step into joining the league of global presence in the area of 5th 
generation avionics capabilities. HUD being an integral and primary functional display of a 
cockpit has been evolving continuously as per the demand of highly advanced fighter aircrafts. 
After proving its merit with the LCA MK1 aircraft, CSIO has taken up the challenge of 
developing this 5th generation HUD MK2 for LCA MK2  

Initially, HUD MK2 was being developed with cathode ray tube image source and compatibility 
along with analog input standards, based on these requirements an intermediate HUD Mk2 
functional prototype was already demonstrated and a mock up unit was also demonstrated in 
the last Aero show. After rigorous discussion with the user agency, the design goals and 
requirements were modified with respect to the HUD MK2 to come up with further advanced 
Primary flight display. The project with its revised goals and technical specifications is currently 
in preliminary design stages with multiple advanced features such as ARINC818 for data 
uploading/downloading and ARINC661 standard for symbology generation, Digital light engine 
based image source as a cathode ray tube alternate display technology, Waveguide based 
optical collimation system, Enhanced Field-of-View, Electronic harmonization, Front mounted 
HD camera with electronically blending of synthetic symbology, Auto brightness control of the 
display using sensor, Digital interface and standby sight modes, etc. 

Presently, the lab prototypes of beam combiner assembly, electronics housing with revised 
interfaces and digital light engine-based display source along with the lab HUD simulator for 
latest interfaces have been realized with functionality being evaluated and fine-tuned. The flight 
symbology has been generated internal to HUD making the display unit smart. The optics 
layout options have been worked out and two variants of optical modules are under evaluation. 

 
Lab prototype of HUD mk2 with digital interface and digital light engine as display source 

Design, development and supply of head up displays HUD MK2 units for LCA 
Airforce (AF) Mk-2 and HUD Mk2 units for LCA Navy Mk-2 Aircrafts  

Type of Project  : Grant-in-aid 

Project No.  : GAP0356 

Project Leader : Dr Vinod Karar 
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The project “Design & development of LED based drogue lights for LCA AF Mk-1” envisages 
design and development of drogue light systems along with actuator along with the test setup. 
The drogue lighting system under development utilizes the latest LED lighting technology to 
provide improved drogue visibility for receiver pilots during air-to-air fueling.  
 
Major R&D achievements in this project during 2019-20 include the following: 

• Design of the Drogue Light assembly. 

• Assembly of form fit and functional unit. 

• Assembly of qualification test unit.  

• Test and evaluation of engineering prototypes in two configurations based on integration, 
fitment and trials feedback from the user, sponsoring agency and lab testing. 

• Design for extraction and retraction and bright focused light in the specified FOV for improved 
drogue visibility with bright retractable lighting system to assist the correct mating of drogue 
(fuel tanker) & probe (fuel receiver) during air-to-air refueling;  

• Retrofit according to the cockpit size & shape; Customized non-imaging optics at large 
distance; Designed for uniform distribution in the full span during flight; Seal proof/nullified icing 
effects; Aero Load proof in motion analysis; Rigid Aircraft mounting with compatible to &fro 
movement; Designed to achieve 80% energy saving; Interruption-free long-hour operations; 
Failure modes indication. 

• Preliminary and critical design review 

• Preparation of documents: Technical specifications, design document, bill of material, drawing 
document, MTBF, derating, thermal and structural stress analysis document. 

 
 

  

Drogue light functional system layout and fitment in LCA 

Design, development of LED based drogue lights for LCA AF Mk-1 
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The project envisages design, development and supply of Optical Gunsight as manually 
operated, collimated sight for use as sight by the pilot to view the sight with his/her left eye and 
the forward scene with his/her right eye under favorable light conditions, for Dornier DO-228.  

 
Major R&D achievements in this project during 2019-20 include the following: 

• Lab and field trials of airworthy units of optical gun sight 

• Fabrication, assembly, testing and ESS testing of 11 airworthy units of optical gun sights 

• Installation of 11 airworthy units of optical gun sight units in the DO-228 aircraft.  

• Clearance of documents by CEMILAC and AQA: Technical specifications, design 
document, bill of material, drawing document, MTBF, derating, thermal and structural 
stress analysis document. 

 

Airworthy Unit of Optical Gun Sight for Dornier DO-228 Aircraft (b) Reticle displayed on Optical Gun Sight 

 

The project “Design and development of vision-based navigation system” envisaged design 
and development of visual odometry system that provides state estimation (attitude and 
position) from the images captured through camera mounted on a vehicle, design and 
development of state estimation algorithm using camera images, demonstration of system 
performance in a laboratory environment and algorithm performance assessment for various 
nominal and off-nominal conditions. Under this project, a visual odometry has been designed 
to estimate motion using cameras and estimate the position and orientation of a vehicle by 
analyzing the associated camera images.  

During the reported period of time, a lab-level prototype for vision-based navigation system 
was developed and tested on the images captured in real time. The vision-based navigation 

Design, development of vision- based navigation system 

Type of Project  : Grant-in-aid 

Project No.  : GAP0370 

                              Project leader          : Shashi poddar 
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algorithm was also developed on different software platforms such as MATLAB and Python to 
be experimented with benchmark datasets of autonomous vehicles. 

 

 

The project “Design, development & delivery of pilot display unit (PDU) for HAWKi aircraft” 
envisages design, development and supply of Pilot Display Unit for Hawk-i Aircrafts upgrades 
providing flight information of several selectable modes in collimated form with control provided 
through Data Entry Control Panel (DEP). The PDU functions similar to Head up Display provide 
vital aircraft, flight and weapon parameters on forward view of pilot during day, night or low 
visibility as well as during failure of mission computer of the aircraft. Broad specifications 
include total field of view of 25°, raster, stroke and standby modes of operation, digitized 
electronics, real time health monitoring, low power consumption, and ruggedization as per 

applicable airworthy military standards. 

 

 
 (a) PDU for HAWKi Aircraft (b) Front View of PDU (c) Stroke-in-Raster Display of PDU (d) Night Stroke 

Display of PDU 

Various optical instruments like telescopes, microscopes, etc. use optical components like lenses, 
glass plates, etc. Surface characteristics of these optical components like form, shape, roughness 
play an important role in determining the performance of these instruments. Hence, the 

Design, development & delivery of pilot display unit (PDU) for HAWKi aircraft 

Type of Project  : Grant-in-aid  
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measurement of these parameters for optical components is necessary before using them in the 
instruments. Interferometric methods are well suited for this application. These methods are non-
destructive in nature and have a resolution comparable to the wavelength of the light. This project 
aims to develop a functional prototype for phase shifting Fizeau Interferometer for determining 
these parameters. 

Light from a monochromatic source is split into two where one part is incident on the test surface 
and another into the reference surface. These two reflected beams, known as test and reference 
beam respectively, are allowed to interfere to produce a fringe pattern. This fringe pattern carries 
the information of the test surface in the form of optical path difference which is related to phase. 
This phase can be calculated by various algorithms available in the literature. The phase 
calculation using a five-step algorithm was simulated. The figure shown below depict the 
following: (a) Shows a typical spherical phase used as an input phase and the corresponding 
interferogram is shown in (b) Part of the figure. Five such phase shifted interferograms were 
simulated and their corresponding output phase was calculated using five step algorithm which is 
as shown in the figure part (c). The input and output phase look identical which shows the 
accuracy of the five -step algorithm. 

 

 

 (a) Input phase (b) Interferogram (c) Phase calculated using five step algorithm. Colorbar in radian (for (a) 
and (c)) and arbitrary unit in (b) 

 

In homogenous, isotropic medium light travels in straight line. When it travels through a non-
homogenous or anisotropic medium, its path may not be a straight line. Likewise, in our 
atmosphere light does not follow a straight path as our atmosphere is not uniform due to presence 
of turbulence, thermal convection, weather phenomena, and so on. These disturbances change 
the atmospheric density and its refractive index on a broad range of scales. The refraction or 
bending of light depends upon the refractive index gradients. These gradient disturbances of 
inhomogeneous transparent medium are called “Schliere”. Schliere can be observed with respect 
to the background. Using schlieren systems minute changes in transparent media can be 
visualized. Specifically, Schlieren systems are sensitive to variations in the media’s refractive 
index, which can provide insight into temperature and density gradients. As light passes through 
regions with varying refractive index, the light gets bent and deviates from its normal path. Using 

 
Design and development of Schlieren imaging system for transient events  
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a knife-edge or the schlieren filter in a schlieren system, subtle temperature or density changes 
in a media located in the test section can be made clearly visible. Moreover, schlieren imaging 
enables direct optical record of the in-air-propagation of any disturbance travelling over the 
complete field of view (FoV). Moreover, it being an optical method does not interfere with the 
subject observed, and thus makes it possible to record an uninterrupted true-visualization of 
disturbance wave propagating in air.  

In this project, dual field lens Schlieren set-up has been used. A point source emits light into a 
lens which forms a collimated beam from that light. The collimated beam travels through the 
Schliere and into another lens which refocuses the beam. At the point of focus, there is a knife 
edge/schlieren filter which, depending on its orientation and position in the source image, either 
completely blocks or does not block the light refracted from the Schliere. When the light travels 
through the Schliere, it is refracted and may or may not be blocked by the knife edge. It is 
important to note that the second lens focuses each refracted ray to a corresponding point in the 
image plane. This results in light and dark areas in the image plane corresponding to the density 
gradients of the schlieren. 

 

 

 
 

3D Representation of mechanical structure of Schlieren imaging system 
 

 
 

(a) Spot diagram of designed collimating lens (b) Point spread function of designed collimating lens   
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The activity title” NVG compatible LED lights for Helo Deck Visula Landing Aid system 

(HVLAS) on Indian Navy Ships” started with MoU with Elcome, Mumbai in 2018. Subsequently, 

in-house project was granted for the same. The NVG compatible Helicopter Visual Landing Aid 

System (HVLAS) has been designed, developed & manufactured for the first time in India. It 
provides optical references and signals for safe operations of a helicopter on Ship Deck at sea 
with NVG compatibility imparting strength to naval operations during routine and critical missions 
during night and low visibility. It is designed as an integrated system for P17A Frigate Ship such 
that there is coordinated operation of various Light Units and Optical References to guide safe 
approach path to approaching helicopter. It also provides safety related indications to the 
helicopter pilot whether landing is possible or not and if yes, then the recommended moment of 
safe touch-down for the helicopter.  

It is an integrated solution with main constituents being the Stabilized Horizontal Reference 
System, the Stabilized Glide Slope Indicator, the LED Deck Light Units, Landing Safety Officer 
(LSO) Panel and the Landing Support Software including the Landing Period Designator and 
finally the Centralized Control Unit. Overall, it comprises 14 types of customized Light Units, each 
one being a Line Replacement Unit (LRU), having varying intensity and light distribution profile, 
control functions, mounting mechanisms and overall configurations. Each Light Unit as LRU has 
an in-built software for intensity variation from zero to maximum intensity, real time health 
monitoring and communication with Landing Safety Officer through LSO Panel, operational mode 
controls, etc. Each Light Unit has different hardware, software and optical configuration. The light 
spread profile and intensity levels; Light diffusion; Anti-reflection, protective and EMI coatings on 
optical components for enhanced transmission, protection from saline environment, and to ensure 
NVG compatible light profile; EMI sealing for EMI/EMC (electromagnetic interference and 
compatibility) compatibility; Hermetic sealing, Chromatization and anodization of metal parts, etc. 
are other engineering design novelties incorporated.   

Progress Made 

• Design conceptualization and system design made. 

• The form, fit and functional units of NVG-HVLAS fabricated and assembled and Unit 
S/N 001 has been demonstrated to representatives of Naval Aviation and the 
Production Agency Elcome, Mumbai in Sept 2019. As per their feedback and new 
requirements, there are changes in basic specifications of 06 out of 15 types of sub-
systems. Based on that, new designs have been finalized and prototypes for the same 
are under fabrication. 

• Binding data and drawing documents have been approved by the Naval Shipbuilding 
Agency. Quality Assurance Plan (QAP) document has been submitted to Naval 
Shipbuilding Agency for further approval. 

• Once approved, the units will be put under environmental, electrical and various tests 
for seaworthiness as per Naval MIL standards. 

NVG compatible LED lights for Helo Deck Visual Landing Aid System (HVLAS) 
on Indian Navy Ships 

Type of Project  : In-house project 

Project No.  : OLP0237 

Project Leader           : Dr Raj Kumar Pal 
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 The activity started when Elcome, Mumbai approached CSIR-CSIO to develop Marine Bearing 
Sight for Indian Navy Ships and Submarines. The lab designed two variants of lab prototypes of 
Marine Bearing Sight and subsequently, a technology transfer agreement was signed between 
Elcome Integrated Systems Pvt. Ltd. Mumbai and CSIR-CSIO in September 2019 for production 
and commercialization of technology of Marine Bearing Sight for Indian Navy Ships and 
Submarines.  

The Marine Bearing Sight for Naval Ships has been developed as a navigational instrument used 
in conjunction with Marine Compass Repeater System onboard naval ship and submarine. It is 
designed to provide an accurate means to indicate the True North and corresponding directions. 
It provides the ship’s heading or azimuth of identified targets, whether on shore, other vessels or 
even astronomical bodies. 

The Marine Bearing Sight for Naval Submarines is developed as a device interfaced with the main 
compass repeater system, mounted on top of the graduated compass repeater. Its function is to 
accurately measure the instantaneous azimuth of identified targets, whether landmarks on shore, 
other vessels/targets or selected astronomical bodies, by viewing them through the alidade of the 
bearing sight. This is possible by optically aligning the lubber line within the device and the alidade 
to the selected object and reading off the azimuth from the graduated compass rose of the 
repeater. The repeater is provided with in-built illumination for night readout/ operations.  

The system is designed to have the innovative features of (i) operation in dynamic ambient 
conditions from moonless night to glaring daylight using optical filters, (ii) multiple focal lengths 
for varying magnifications (1.5x, 3x & 6x), and (iii) ergonomically aligned eyepiece (at 45° using 
prism based optics with optical coating). The system is designed for marine environment as per 
MIL STD 810G including operation at +55°C temperature for 16 hours, rated to IP 67.  

 

 
Functional Prototypes of Optical Marine Bearing Sight for Indian Navy Ships and Submarines 

The binding data and drawings (BDD) document has been shared with the production agency. 
The optical components for bearing sight have been designed and fabricated. Opto-
mechanical design is being finalized as per the operational and mechanical constraints of 
Naval Ships and Submarines. Once BDD is approved, the field units will be fabricated and put 
under environmental stress screening and various tests for seaworthiness as per Naval MIL 
standards. 

Marine Bearing Sight for Indian Navy Ships and Submarines  

Type of Project  : In-house project 
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Completed Projects: 

• Optical fiber nano-antenna assisted submicron resolution common path optical 

coherence tomography instrumentation 

• All Dielectric, Plasmonic and Hybrid Photonic Nanostructures 

• AI based Seismic Signal Analytics 

• Instrumentation for Border Security Management 

• Vehicle Detection and Classification System 

• Photonic Meta-Surfaces for Smart Applications 

• Photonic crystal fiber based interferometer with nanomaterials coated for 

methane gas detection 

 
Ongoing Projects: 

 

• Development of Whispering Gallery Mode (WGM) resonator into optical fiber 

axicon tip for WGM excitation and sensing application  

• Designing and Validating a minimally invasive point of care device providing 

rapid total leukocyte count (TLC) at patient bedside 

• Design and Development of Fibre Optic Gas sensors and System for Petroleum 

Industry-Phase 1  

• Monitoring of blood oxygenation for diabetic foot ulceration detection by using 

diffuse reflectance spectroscopy  

• Optical VOC sensor for monitoring fruit ripening and food spoilage  

The advanced material and sensors (photonics) division focuses 
on research and development solutions for the major scientific, 
industrial and healthcare problems by using cutting edge optical 
technologies. We are developing and optimizing processes that 
use light as a main tool for different tasks. This division is engaged 
in advanced research on photonic crystal, fiber lasers, fiber optic 
sensors (surface Plasmon, evanescent wave, fluorescence, 
Interferometer), fibre Braggs grating based sensors for 
accelerometer, hydrophone, strain and temperature monitoring, 
metamaterial, seismic alert system, optical beam shaping and 
imaging, Nano-antenna, Nano optical tweezer and Laser based 
optoelectronic instrumentation for strategic applications. To carry 
out these research, the division has advanced facilities like FBG 
writing machine, Magnetron sputtering, surface plasmon 
detection unit, high resolution optical spectrum analyzers, 
spectrometers, high speed detectors, optical work benches etc, 
Furthermore, scientists of the division have interdisciplinary 
research background and experiences. 

Advanced Materials & Sensors 

Samir K Mondal 
samir_mondal@csio.res.in 
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• Metal Organic Framework (MOF) based fluorescence-SPR dual mode sensing 

platform for explosive detection  

• Optical VOC sensor for monitoring fruit ripening and food spoilage  

• Metal Organic Framework (MOF) based fluorescence-SPR dual mode sensing 

platform for explosive detection  

• Development of Chirp Fiber Bragg Grating Sensor  

• Maintenance of Earthquake Warning System at Delhi Metro 

• Development of SERS based bio sensing platform for the detection of 

mycotoxins 

 

The project has been completed successfully in this financial year. Significant progress is made 
in terms of publication, patent and manpower training in addition to meeting the objective of the 
project proposal. Under this project, an optical imaging facility has also been created. Besides the 
objective of the project proposal, some new findings like RI measurement probe and Whispering 
Gallery Mode platform have also been achieved. A representative image of the RI probe is shown 
below to measure the Refractive Index of hazardous liquids. 
 

                 
Packaged DSNA and the measured RI of HCL solution at different Concentrations. 

 

An Initiative has been taken to develop Opto-acoustic Endoscopic probe at the end of axicon tip 
with collaboration of German imaging research group from Chair of Biological Imaging Technical 
University of Munich.  
 

 

Under this project, the design of an all-dielectric metasurface that consists of a 2-dimensional 
periodic array of split asymmetric silicon arcs, making closed rings, on a silica substrate has been 
targeted. The numerical simulation shows that the proposed metasurface exhibit Fano resonance 
due to close loop current density in asymmetric silicon arcs, at the wavelength of 967 nm for air 

Optical fiber nano-antenna assisted submicron resolution common path optical 
coherence tomography instrumentation 
Type of Project  : Grant-in-aid  
Project No.  : GAP-0348 
Project Leader : Dr. Samir K Mondal 

All Dielectric, Plasmonic and Hybrid Photonic Nanostructures  

Type of Project  : Grant-in-aid  
Project No.  : GAP-0344 
Project Leader : Prof. Ravindra Kumar Sinha 
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as analyte surrounding the metasurface. The maximum achieved spectral contrast of the Fano 
resonance peak is 99%. It is also observed from the numerical simulation that the Fano-
resonance wavelength and its line width is dependent on the refractive index and the thickness 
of the analyte above the silica substrate. The calculated sensitivity, quality factor (Q-Factor) and 
extremely high figure of merit (FoM) of the proposed sensor are 324 nm/RIU, 8720 and 2465, 
respectively. 

 

 

 

 

 

 

 

 

 

(a)The schematic of the unit cell for all-dielectric metasurface having silica substrate (gray) and 
asymmetric silicon arcs (blue) with a bisecting gap. Inset shows the top view of the proposed 

metasurface. (b) Artistic representation of the periodic metasurface with the period (P) in xy-plane, 
the polarization of field is shown by the arrow in the left. Here all linear dimensions are in nanometer 

(nm) scale 

 

The response of the metasurface due to the change in the refractive index of the analyte 

 

 

The aim and objective of the project is to design and optimization of computational techniques i.e. 
AI based seismic event detection and events classification and generation of seismic data bank. 
A sliding window-based feature extraction algorithm for discrimination of earthquake from seismic 
noise and other false triggers has been developed. For training purpose, a total number of 3505 
events from k-net data have been taken as true earthquake events. Noise event of 945 events 
from Basalt data and 2560 events from CSIO EqWS data have been used as noise events. A 
total number of 15-dimensional feature are extracted corresponding to earthquake events and 
noise events. For testing purpose, a total number of 1501 events from k-net data have been taken 
as true earthquake events.  Noise events of 405 from Basalt data and 1096 events from EqWS 
data have been used. Results are being given with SVM quadratic kernel classifier. It has been 
observed the SVM model has achieved an accuracy of 85.54% on new testing dataset. 
 

AI based Seismic Signal Analytics  

Type of Project   : CSIR funded  
Project No  : HCP-0013 
Project Leader  : Satish Kumar, Ripul Ghosh 
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Target / Predicted class Earthquake Noise 

Earthquake 337071 62289 

Noise 48193 317009 

The below figures show seismic event in blue, and the output of the classifier is shown in red. For 
output Noise class ‘state’– 0, and Earthquake class ‘state’ - 1.  

 
 

Seismic event is shown in blue, and the output of the classifier is shown in red. For output Noise 

class ‘state’– 0, and Earthquake class ‘state’ - 1. (a) Earthquake (b) Seismic Noise (c) Electrical noise 

The following three prominent seismic or micro-seismic detectors are also optimized for the 
respective thresholds and leading windows durations as there had been a gap in literature 
regarding optimum values of these two interacting variables: 

o Modified Energy Ratio (MER) 
o Multi Window Algorithm (MWA) 
o Short Time average to Long Time Average Ratio (STA/LTA) 

A simple bootstrap sample of 1000 true event records repeated for 5 times from K-Net dataset is 
used for the grid search of optimized value pair of threshold and window size. Similarly, a simple 
bootstrap sample of 500 false event records from CSIO EqWS data repeated for 5 times is used 
for the grid search of optimized value pair of threshold and window size with respect to maximum 
specificity. The balanced accuracy is calculated based on these sensitivity and specificity. The 
value pair of threshold and window size corresponding to the maximum balanced accuracy (BA) 
is used for testing of detection performance over the whole dataset containing 22035 true records 
generated from 1500 earthquake events with magnitude ranging from 3 to 8.1 Richter and 2578 
false records. It is observed that STA/LTA performs the best with optimized BA of 97% as 
compared to 75% and 85% for that of MER and MWA respectively. 

            

(a)   

  

            

(b)   

  

            

(c)   
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Detection Performance Measures for different seismic and micro-seismic detector viz. Modified Energy Ratio 

(MER), Multi Window Algorithm (MWA) and Short Time average to Long Time Average (STA/LTA) after 

Balanced Accuracy based optimization of corresponding threshold and leading time window duration pair of 

the detectors 

The project tackles a multi-faceted problem starting from data acquisition from different sensors, 
field deployable edge processing hardware development, automated intrusion detection algorithm 
development suited for handling the multi-tier sensor arrangement in least possible energy 
consumption and development of a unified border security management system network and 
Coordinated Command and Control (C3) interface on top of all the above.  

Direction of arrival of moving target using Tri-axial Seismic sensor: Different moving and 
static targets are used to generate seismic data. Footstep of human personnel walking and 
hammering on ground has been done under different geometrical layout and closest point of 
approach (CPA) distances. The tri-axial geophone head (triangular cone) is referenced as x-axis 
with 0° angle. Data of human personnel is acquired in front of the sensor and behind to the sensor. 
Directions from left to right and right to left from the sensor at different distances. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
Thermal Infrared Imaging System for Target Detection: An artificial intelligence (AI) framework 
was developed for automatic detection and classification of targets in thermal infrared (TIR) 
images. A new variant of MSER (Maximally Stable Extremal Region) coined as WignerMSER 

Instrumentation for Border Security Management  

Type of Project  : CSIR funded 
Project No.  : HCP0017 
Project Leader : Shri Satish Kumar 

Human run at CPA 5m 
DOA of human run CPA 5m after SNR 

thresholding 
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specifically designed to handle challenges of TIR images comprising of two main stages was 
proposed. The first stage involves transforming an image from spatial domain to joint space–
spatial-frequency domain using pseudo Wigner distribution and the second stage involves 
detecting the MSERs in a selective manner in the Wigner transformed space. Some variants of 
WignerMSER are proposed and evaluated on two TIR datasets, ‘CSIR-CSIO TIR vehicle dataset’ 
and ‘Two class FLIR thermal dataset’. All the variants of the proposed WignerMSER feature 
detector have demonstrated superior classification performance against traditional MSER 
features for object categorization on both the IR datasets. Fused WignerMSER feature detector 
has shown the best performance with more than 5% increase in overall classification accuracy 
over traditional MSER for both the infrared datasets. 

 

 
Few illustrative examples of classification results of the Wigner01MSER bag of thermal words 

framework for object classification on the ‘Two class FLIR thermal dataset’. Each illustration displays 

the TIR image along with the predicted category and class-wise posterior probability values. First 

three images of each row depict correct classifications and last two show misclassifications. Images 

belonging to ‘Pedestrian’ class are shown in top row and ‘Vehicle’ class in bottom row. 

 

Further deep CNN-based feature representation transfer for target recognition in thermal infrared 
images was evaluated. Two pre-trained deep-CNN models, AlexNet and VGG19 are studied for 
their feature extraction capabilities in infrared images. Different variants of Deep CNN-based 
feature extractors were studied by extracting features from different layers of the network. The 
results indicate the robustness of the deep CNN-based feature extractor for the task of object 
recognition in thermal infrared images on two class FLIR thermal infrared dataset.  
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Performance comparison of Deep CNN-based feature extractor and WignerMSER for object 

recognition on ‘Two class FLIR thermal dataset’ 

 
UWB Radar based Detection : UWB signals are typically modulated pulse trains of very short 
pulse duration (<1 ns) Empirical study using UWB sensing to localize moving target has been 
carried out by collecting field data. The target detection and localization using UWB radar for 
detection of various probable intrusive activities has been performed. Two UWB Radars are used 
for target detection and localization. The target selected is human being moving in the field of 
view of the sensors. The size of the moving target was comparable to the swimming target. The 
two radars were kept orthogonally at a distance of 7.5 m from the origin. The probable target is 
detected using developed technique.  

 
The developed system is a sensing module, which keeps on monitoring the perimeter and does 
a primary classification of moving targets such as vehicles and personnel using seismic, acoustic 
and thermal imaging sensor. On detection and classification of vehicle, it generates command 
and prompts to take further appropriate action. The system processes the recorded vibrations 
and event detection technique would be applied on the incoming signal for discriminating desired 
vehicle signature from background signal using advanced signal processing technique. On true 
detection, system starts recording the incoming signal and a data packet would be generated for 
feature extraction and further processing to primary classification as per the embedded 
intelligence to activate the necessary action. Seismic sensors are to be placed in strategic areas 
where military vehicles are expected to cross.  The sensors will be installed in such a way that a 
vehicle entering ROI must trigger the system about 200m of range. During the year, the field trials 
of the system has been performed using military vehicles. 
 

 

Plasmon resonances control the electromagnetic near-field and far-field properties of various 
metallic nanostructures (e.g. nanoparticles, nanoshells, nanostar). The enhanced 

Vehicle Detection and Classification System 

Type of Project  : Sponsored Project funded by DRDO-TBRL 
Project No.  : SSP0035 
Project Leader : Shri Satish Kumar 

Photonic Meta-Surfaces for Smart Applications 

Type of Project  : CSIR funded 
Project No.  : MLP0059 
Project Leader : Dr. Umesh Kumar Tiwari 
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electromagnetic near-field, strongest at the surface of the nanostructures, has been successfully 
exploited for a variety of surface enhanced spectroscopies. We have presented, design, 
simulation and synthesis of Au nanoshell and nanostar based substrates for SEIRA for chemical 
sensing applications. Specifically, this work describes the utilization of inteparticle junction hot 
spots for SEIRA. Aggregates of near-IR resonant nanoshells and nanostars with naturally 
occurring junction hot spots are demonstrated to be excellent SEIRA substrates with high 
enhancement factors.  

 

 

 

 

 

 

 

 
Lightning rod effect at the tips of the star 

 
Simulation of electric field in the vicinity of nanostars, a z- polarised plane wave incident electric 
field of unit amplitude propagating in the y direction with wavelength of 800 nm is shown in the 
figure. The plasmon spectrum in our study shows a weak absorption around 520 nm attributed to 
the nanostar’s core. Plasmon band at longer wavelengths observed due to the resonance 
supported by the nanostar branches. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Signal enhancement with different branch size simulated in CST 

 

 

Aim of this research project was to detect methane gas by using nano-materials assisted photonic 
crystal fiber. Methane gas is highly explosive, volatile and possesses high vapor pressure. 
Therefore, first we explore proof-of-concept experiment of proposed optical fiber sensor for other 
VOC detection. Few VOCs like ammonia, ethanol, methanol, acetone, isopropanol, chloroform 
and toluene were successfully detected by using nanomaterial, polymer and nano-composites 
with high sensitivity. Studies were conducted by using some nano-materials such as graphene 

Photonic crystal fiber based interferometer with nanomaterials coated for 
methane gas detection  

Type of Project  : CSIR funded 
Project No.  : GAP0410 
Project Leader : Dr. Dnyandeo Pawar 
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and their nano-composites for gas sensing applications. This also includes the characterization 
of these sensing materials and their utilization for gas sensing application. 
 
 

 

Under this project, a novel method has been designed to excite Whispering Gallery Mode (WGM) 
of spherical micro-resonators, deep seated negative axicon (DSNA). As an example, Barium 
Titanate microsphere as WGM resonator is inserted inside the DSNA. WGMs of the micro-
resonator are excited by the evanescent field leaking from the axicon surface of the optical fiber. 
Reflectivity spectrums are recorded through optical circulator for different sized resonators at 
different locations. Experimentally a quality factor Q as high as ~5x104 is achieved for micro-
resonator of diameter ~23 µm. Following are the experimental observation of the WGM in the 
fiber Axicon and the related optical output.  

          

(a) Optical microscopic image of counter propagated WGMs around the microresonator placed inside the 

axicon. Rings indicates counter propagating WGMs (b) Reflectivity spectrum of WGM resonator of 

diameter 32µm 

 

 

Total leukocyte (white blood cells, WBCs) count is one of the most frequently ordered clinical tests 
in hospitals assisting with diagnosis and prognosis of various diseases. Counting of WBCs can 
be performed either manually using conventional light microscopes or automatically using 
specialized equipment. Manual methods are inexpensive, but they are more laborious and time 
consuming as well as being error-prone because of small field-of-view of conventional light 
microscopes. Automatic techniques provide statistically more accurate results but the required 
equipment and other resources are very expensive and simultaneously require large volumes of 
blood. As a result, the current research efforts are being carried out towards the development of 
portable easy to use blood cell count technologies. In an effort towards this direction, extensive 
experimental studies were carried out for the realization of a portable, low-cost, image-based 
system for performing total leukocyte count in minute volumes of human blood. Both 

Development of Whispering Gallery Mode (WGM) resonator into optical fiber 
axicon tip for WGM excitation and sensing application  

Type of Project  : Grant-in-aid (DST funded) 
Project No.  : GAP429 
Project Leader : Dr. Samir K Mondal 

Designing and validating a minimally invasive point of care device providing 
rapid total leukocyte count (TLC) at patient bedside  

Type of Project  : Grant-in-aid (DST funded) 
Project No.  : GAP0395 
Project Leader : Dr. Bhargab Das 
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interferometric and non-interferometric methods are explored for imaging of stained and 
unstained blood smear samples. Mach-Zehnder based digital holographic configuration is studied 
using coherent light source. In additional, in order to get rid of speckle noise, we also explored a 
white light interferometer based on diffraction phase microscopy technique. Finally, a non-
interferometric concept implemented with selective fluorescent tagging of WBCs is realized. This 
fluorescence imaging-based concept together with automated image processing and analysis 
provides a powerful technique for distinguishing WBCs and RBCs, as well as counting the number 
of WBCs in the field of view. 

 
The project objective for phase-1 is to demonstrate functional laboratory level proof of concept of 
fiber optic gas sensor and system in near infrared using Wavelength Modulation Tunable Diode 
Laser Overtone Absorption Spectroscopy (WM-TDLAS) for gas composition analysis of mixture 
of hydrogen sulphide & carbon monoxide gas at laboratory level for its application in Petroleum 
Industry. 

In WM-TDLAS, the laser emission wavelength, corresponding to the vibration overtone band of 
the target gas carbon monoxide & hydrogen sulphide are modulated by modulating the injection 
current of laser. The modulated intensity of laser is passed through Single Mode Fiber (SMF) to 
the gas cell having sample gas, where a particular laser wavelength corresponding to the gas is 
absorbed. The amount of light absorbed is dependent on the concentration of gas molecules. The 
absorbed spectrum of light is passed through SMF to be detected by the photo detection system. 
Using absorption spectrum of gas, a computational algorithm and analysis is performed on this 
absorption spectrum to depict the concentration of the sample gas. 
 

 

The number of patients with diabetes in India is currently around 40.9 million and is expected to 
rise to 101 million by 2030. The diabetic foot syndrome often diagnosed at last stage or delayed 
from months to years due to lack of symptoms, lack of awareness, smooth development and the 
fear of unknown in spite of awareness. Late diagnosis of diabetic foot syndrome often results in 
clinical chronic complications, many times leads to morbidity and mortality. Therefore, accurate 
and timely diagnosis of diabetic foot syndrome is crucial in preventing further health 
consequences e.g. 40 to 85% of diabetic foot amputations could be avoided with early detection 
and preventive techniques. An optical fiber based sensor setup for non-invasive blood 
oxygenation monitoring in a localized tissue volume by using diffuse reflectance spectroscopy 
has been proposed and developed. The measured diffuse reflectance signal assisted with our 
newly developed approach to calculate the local blood volume fractions of reduced-hemoglobin 
(RHb), oxyhemoglobin (HbO2) and oxygen saturation (SO2). These relative local volume fractions 
of deoxy/oxyhemoglobin concentration measured from the spectra could be used to detect 
alterations in patho-physiological changes in a localized tissue volume. The obtained preliminary 
results from 22 healthy subjects shows that the diffuse reflectance based proposed approach can 
reasonably monitor relative change in local blood volume fraction parameters such as reduce 

Monitoring of blood oxygenation for diabetic foot ulceration detection by using 
diffuse reflectance spectroscopy 

Type of Project  : Grant-in-aid (DST-SERB) 
Project No.  : GAP414 
Project Leader : Dr. Rajesh V. Kanawade 

Design and Development of Fibre Optic Gas sensors and System for Petroleum 
Industry-Phase 1 
Type of Project  : Grant-in-aid 
Project No.  : GAP-0422 
Project Leader : Sh. Surjit Kaman 
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haemoglobin, oxyhaemoglobin and oxygen saturation from the fingertip. During second year of 
project, further studies will be performed to confirm the potential clinical applicability and accuracy 
of the technique on various health complications that relates to blood oxygenation variations in 
the diabetic foot.   
 

 

The aim of the project is to provide an easy to use optical detection technique based on VOC 
sensing for Ethylene to monitor the artificial fruit ripening and for biogenic amines which are 
indicators of spoilage of protein-rich food. Two types of fiber optic sensor probe for detection of 
ethylene and amine vapour have been developed by modifying optical fiber with sensing 
materials. Developed sensor probes can detect ethylene gas and amine vapours (or TVB-N) 
quantitatively by measuring the fluorescence quenching/ enhancement efficiency through a 
detector.  
 

 
The fiber optic probe simultaneously acts as a detection probe and as a waveguide to launch light 
and collect optical signal. Ethylene detection range is 10-1000ppm (FSSAI recommended 
exposure is 100ppm). TVB-N detection limit is 5ppm, much below the acceptable level (28 - 35 
mg/100g) above which a fish is considered to be spoiled. Probe has been integrated in a small 
sensing chamber having gas inlet and outlet port. Light source, detector and micro pump have 
also been integrated to this sensing chamber. The whole set-up is a portable one as shown in the 
figure below. 
 

 
The main objective of this work is to develop a highly sensitive fluorescence-SPR dual mode 
detection technique for nitroaromatic compounds (NACs) by combining plasmonic materials along 
with luminescent metal-organic-framework (MOF). Fluorescent Eu-based MOF and Zn-based 
MOF have been synthesized and characterized. The deposition of the synthesized MOF has been 
done on optical fiber. The developed fiber optic probe has been tested for nitrobenzene (NBz) 

Sensing chamber with

gas/vapour inlet and
outlet.

Laboratoryprototype

Metal Organic Framework (MOF) based fluorescence-SPR dual mode sensing 
platform for explosive detection 

Type of Project  : Grant-in-Aid (DST core research grant) 
Project No.  : GAP0392 
Project Leader  : Dr. Sudipta Sarkar Pal   

Optical VOC sensor for monitoring fruit ripening and food spoilage 

Type of Project  : CSIR funded 
Project No.  : HCP-0016 (WP 5.4) 
Project Leader : Dr. Sudipta Sarkar Pal 
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sensing by utilizing the fluorescence quenching property of Eu-based MOF in presence of 
nitroaromatics.  

 
Fluorescence quenching in Eu-MOF modified fiber-optic probe in presence of nitrobenzene(NBz) vapour 

 

 
As shown in figure, a modified hot-tip probe (tip diameter ~ 200 µm) developed on a horizontal 
translation stage and placed just above the fiber. The temperature of the probe can be optimized 
with the help of a temperature controller and a z-axis translation has been provided as shown in 
figure. When the hot-tip micro-probe touches a certain portion of the CFBG grating, it produces a 
temporary sharp dip within the reflection spectrum due to the local heating effect. This is due to 
the local red-shift of the reflected light at the exact position where the heated tip touches the 
grating. The position that is touched by the hot-tip and the corresponding reflected wavelength 
dip is measured within the spectrum. The CFBG spectrum returns to the original shape after 
withdrawal of the tip. The absolute wavelength of the spectral dip (1543.88 nm) is measured from 
the spectrum analyzer as shown in figure and the position of hot-tip is noted from the computer 
controlled translation stage. By utilizing this, the spectral dip of the CFBG spectrum is measured 
for the complete grating with a resolution of 200 µm. 

 

 Modified Hot-tip Probe Set-up 

400 500 600 700
0

10000

20000

30000

40000

50000

In
te

n
is

ty
 (

a
.u

)

Wavelength (nm)

In
cr

ea
si

n
g

 

N
B

z 
co

n
ce

n
tr

a
ti

o
n

Development of Chirp Fiber Bragg Grating Sensor 

Type of Project  : Grant-in-Aid  
Project No.  : GAP0401 
Project Leader  : Dr. Umesh Kumar Tiwari 
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During the year, CSIR-CSIO team visited field stations at Mundka, Metro Bhawan, Botanical 
Garden, Huda city and Faridabad for the testing and validation of network, established for 
earthquake warning system. 

 

 
 

 

 

SERS based probes have been widely utilized for biosensing applications. The foremost step in 
development of these probes is synthesis of asymmetric gold nanostructures to achieve 
enhanced SERS activity and consequently higher sensitivity. So far, the synthesis of spherical 
gold nanoparticles has been carried out and the size of these nanoparticles was depicted with the 
help of UV-Visible spectroscopy and DLS measurements. Further, different shapes of gold 
nanoparticles such as nano-rods have been tried with the prospects to have enhanced plasmon 
response as compared to spherical gold nanoparticles. 

(a) UV-visible spectroscopy and (b) Raman signals of AuNPs and silica-coated AuNPs. 

Development of SERS based biosensing platform for the detection of 
mycotoxins 

Type of Project  : Grant-in-aid (DST WOSA scheme) 
Project No.  : GAP0399 
Project Leader  : Ms. Aditi Chopra 

Maintenance of Earthquake Warning System at Delhi Metro 

Type of Project  : Sponsored (Technical Services) 
Project No.  : TSP0018 
Project Leader  : Shri Satish Kumar 

Earthquake Warning System at DMRC 
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Completed Projects: 

• Online Monitoring System for Detection of Night-time Poor Visibility Areas in 

Urban Settings 

• Smart Agro-informatics with Internet of Things to enable Agriculture-4.0  

• Design and Development of Customized Atomic Force Microscope 

 
Ongoing Projects: 

 

• Spatial and Temporal patterns of active tectonic deformation in the Beas River 

through Morphometric analyses and Fluvial Terrace studies  

• Integration of space based SAR(BIG) data with ground based information for an 

improved near real time assessment and monitoring of seismic hazard 

 

 

In the current scenario in most of the urban settings, monitoring of the night-time visibility of the 
streets and the public places are done manually by the municipality staff members. The municipal 
authorities also have helplines and other channels of feedback from the residents for identifying 
and highlighting the poor visibility areas or places with insufficient lighting. These methods are 
offline and hence take long time for corrective measures, thereby jeopardizing the public law and 
order issues related to poor urban lighting conditions such theft, traffic congestion, road accidents 
etc. It is proposed to develop a machine vision based online system for monitoring of night time 
lighting and visibility conditions of urban centers such as streets and road and other public places. 
The proposed system would include a camera mounted on a vehicle that move around the city 

Precision Mechanical Systems group at CSIO is engaged in design 
& development of Instruments / Systems for monitoring key 
parameters of natural hazards such as snow avalanche, landslides 
and earthquakes. The group is also involved in development of 
variants of atomic force microscopy. Seismological observatory at 
CSIO, Chandigarh is operational round the clock for monitoring 
seismicity in and around Chandigarh and is managed by the group. 
CSIO developed technologies in this area are being used by 
various institutions in the country. Currently, the group is 
additionally engaged in developing IoT based solutions for 
agriculture and societal applications. 

Precision Mechanical Systems 

Amitava Das 
adas@csio.res.in  

Online Monitoring System for Detection of Night-time Poor Visibility Areas in 
Urban Settings 

Type of Project  : CSIR Funded 
Project No. : MLP0043 
Project Leader : Sh. Amitava Das 
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limits and detects low and poor visibility conditions and generates alert messages for corrective 
action by the concerned authorities.  
 
In this year, the project team worked on electronic design for the visibility monitoring device, fixing 
the antenna for robust GPS signal reception, software development for fast computation of the 
scene lighting and transmission of the visibility information to the server. An online service was 
registered for the visibility monitoring portal and the database design was completed for data 
storage and retrieval. The overall system was rigorously tested in-house and then the visibility 
monitoring device was fixed on an automobile. Several rounds of testing were conducted within 
CSIR-CSIO campus and within Chandigarh City limits. Additionally, videography data was also 
collected for performance evaluation of the online visibility monitoring system. On correlation, it 
was observed that the online monitoring system performed well with the videography data. 
Additional testing and demonstrations are planned for transfer of the developed technology. 
 
 

               
Prototype Unit Version 1.0     Prototype Unit Version 2.0  

 

There is a need to acquire and analyze the data for the parameters like microclimatic conditions, 
soil electrical conductivity, temperature and moisture, irrigation and other factors affecting Indian 
agricultural setup to achieve the real time advisory to the farmers and cloud connected precision 
farming useful to Indian farming.  

This project is a successful first step towards realizing this goal. The team successfully developed 
and installed IoT enabled Agri-Sensing Nodes (ASNs) which monitor soil EC, soil temperature 
and microclimatic data and transfers it to an In house developed Agri-Gateway which compiles 
the data coming from various ASNs across the field and stores that along with time stamp and 
GPS coordinates to the cloud platform for the long term data analytics to correlate crop yield with 
all the monitored parameters. 

Smart Agro-informatics with Internet of Things to enable Agriculture-4.0 

Type of Project  : CSIR funded 
Project No. : MLP0064 
Project Leader : Sh. Baljit Singh 
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Agri Sensing Nodes and Agri Gateway installed at CSIR-CMERI, Durgapur (Left) and CSIR-CMERI-COEFM, 
Ludhiana (Right) 

 
Atomic force microscopy (AFM) or scanning force microscopy (SFM) is a very-high-resolution 
type of scanning probe microscopy (SPM), with demonstrated resolution on the order of few 
nanometers, more than 1000 times better than the optical diffraction limit. In force measurement, 
AFMs can be used to measure the forces between the probe and the sample as a function of their 
mutual separation. This can be applied to perform force spectroscopy, to measure the mechanical 
properties of the sample, such as the sample's Young's modulus, a measure of stiffness. For 
imaging, the reaction of the probe to the forces that the sample imposes on it can be used to form 
an image of the three-dimensional shape (topography) of a sample surface at a high resolution. 
The surface topography is commonly displayed as a pseudo color plot. 

AFM as a whole can be divided into four components: XYZ Scanner, Cantilever motion detection 
system, feedback control system, pseudo imaging using software. A working prototype has been 
successfully made and the scan results have also been compared with standard samples. The 
AFM was calibrated with standard samples and the project has been completed successfully. 

 

Prototype of the in-house developed AFM 

Design and development of customized Atomic Force microscope 

Type of Project  : In-house project 
Project No. : OLP 0231 
Project Leader : Sh. Anil Sonkusare  
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The project deals with the surface manifestations of the active tectonic deformation within the 
Beas basin and river/stream response to it. A number of landforms are either formed or modified 
due to the ongoing tectonic activity which have been evaluated to understand the nature of 
tectonic deformation. 

The project integrates various manifestations of active tectonic deformation over a range of time 
scales from ~ 100-1000 Ka to the current decadal to annual time scale. This information has been 
coupled with various structural models and is being evaluated for seismic hazard in parts f the 
Himalayan region. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

  
 

Spatial and Temporal patterns of active tectonic deformation in the Beas River 
through Morphometric analyses and Fluvial Terrace studies  

Type of Project  : Grant-in-aid 
Project No. : GAP 0363 
Project Leader : Dr.Tejpal Singh 

Integration of space based SAR(BIG) data with ground based information for an 
improved near real time assessment and monitoring of seismic hazard  

Type of Project  : Grant-in-aid 
Project No. : GAP 0398 
Project Leader : Dr.Tejpal Singh 
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Completed Projects: 

• Design & Development of Bamboo Structures (Bamboo/ Composite Sections & 

Joints)  

• Development of Customized Flow (BEE) Hives for Quality Harvesting and 

Extraction of Honey 

• Design & development of Indigenized Lyophiliser for Preservation of Indian 

Fruits and Vegetables  

 

The aim of the project was to design and develop joints for Bamboo structures so that Bamboo 
can be used as modern construction material for north east and rural areas to improve livelihood 
and enhance income generation. Objectives of the project were achieved. Following activities 
were carried out under this project: 

 

• Design & simulation of bamboo joints structures were carried out. 

• Prototypes were developed at lab scale and its mode of failure was assessed.  

• Fabrication of fencing joint, single slot joint, double slot joint, triple slot joint was 

completed. 

• Testing of single slot joint was performed on UTM at CITCO Chandigarh. 

This group provides Infrastructural support for the projects undertaken 
by the organization for the mechanical fabrication of precision 
components. This department is also engaged in executing projects 
such as Development of customized flow (BEE) hives for quality 
harvesting and extraction of honey, Design and development of 
bamboo structures (Bamboo/Composite sections and joints) and 
Design & development of indigenized Lyophiliser for preservation of 
Indian fruits and vegetables 

Fabrionics, Metrology & Calibration 

Dr. Harry Garg 
harry.garg@csio.res.in  

Design & Development of Bamboo Structures (Bamboo/ Composite Sections & 
Joints)  

Type of Project  : CSIR funded 
Project No. : MLP109 
Project Leader : Shri Supankar Das 
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Bamboo joint structures developed under this project 

 

 
The aim of the project was to design and develop honey harvesting and extraction system to 
extract pure honey without human intervention. Objectives of project were achieved successfully. 
Following activities were completed under this project: 

• Design and fabrication of the bee hive frame components. 

• Fabrication & development of Moulds for the parts of the Hive Frames. 

• Fabrications of wooden Bee Hives. 

• Demonstration of the full honey harvesting system at IHBT Palampur & the same has 
been handed over to IHBT for field trials. 

• Demonstration of the full honey harvesting system at Khadi & Village Industry 
Commission, Delhi  

 
Prototype of the Customized Flow (BEE) Hives 

 
 
 

Development of Customized Flow (BEE) Hives for Quality Harvesting and 
Extraction of Honey 

Type of Project  : CSIR funded 
Project No. :  MLP061 
Project Leader : Dr. Harry Garg 
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The aim of the project was to design and develop a system that preserves fruits and vegetables 
for longer time by removing its moisture content at low temp. in a controlled environment. 
Objectives of project were achieved. Following activities were carried out under this project: 

• Design and fabrication of Lyophiliser system. 

• Visited Hyderabad industrial zone for the industrial survey for vacuum insulation 
chamber fabrication. 

• Vacuum testing of lyophilizer chamber was carried out. 

• GUI has been developed & was tested.  

• Testing was performed successfully on different fruits and vegetables. 
 

Prototype of Indigenized Lyophiliser 

The group is actively involved in the various fabrication works for the R&D projects going on in 
the laboratory. Some of the critical fabrication work completed during the year are as below:  

Design & development of Indigenized Lyophiliser for Preservation of Indian 
Fruits and Vegetables  

Type of Project  : CSIR funded 
Project No. : MLP0052 
Project Leader : Prof. Ravindra Kumar Sinha 

Support to R&D Activities of the Institute 

Type of Project  : In-House Technical Service 
Project Leader : Dr.Harry Garg 
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JOB NAME PROJECT 
NAME& No. 

OPERATION 
PERFORMED 

JOB PHOTO 

AFM Head, rest 
& housing of 
laser MXD1230 
for AFM (Atomic 
force 
microscope) 

AFM (Atomic 
force microscope) 
OLP-231 

Fabrication on lathe 
&milling. (Machining up 
to 10 microns) 
Operations: - 
Turning, facing, drilling, 
boring, planning, slotting. 

 
Flanged Bush for 
Accerlation 
Fixture 

Passenger HUD 
MLP-047 

Fabrication on lathe. 
(Machining up to 50 
microns) 
Operations: - 
Turning, facing, drilling. 

 

Lens coating jig 
for Lens IV to VI 

Passenger HUD 
MLP-047 

Fabrication on lathe 
&milling. (Machining up 
to 50 microns) 
Operations: - 
Turning, drilling & milling 
operations. 

 

Top bracket Design & 
development of 
HUD Mk1-NP 
(LCA Navy) 
GAP-357 

Fabrication on milling. 
(Machining up to 20 
microns) 
Operations: - milling 
operations 
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Housing front 
cover 

Design & 
development of 
HUD Mk1-NP 
(LCA Navy) 
GAP-357 

Fabrication on milling. 
(Machining up to 20 
microns) 
Operations: - milling 
operations 

 

Housing rear 
cover 

Design & 
development of 
HUD Mk1-NP 
(LCA Navy) 
GAP-357 

Fabrication on milling. 
(Machining up to 10 
microns) 
Operations: - milling 
operations 

 

Lens coating Jig 
for L-1 

Design and 
development of 
HUD Mark2 
GAP/356 

Fabrication on milling 
machine (Machining upto 
50 microns) 
Operations- Milling 
operations 

 

Tool holder Design and 
development of 
optical gun sight 
GAP 389 

Fabrication on milling 
machine (Machining upto 
50 microns) 
Operations- Milling, 
drilling and tapping. 
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Base Plate Passenger HUD 
MLP-047 

Fabrication on milling 
machine (Machining upto 
50 microns) 
Operations- Milling, 
drilling. 

 

Nitrate Detector 
Adaptor 

Soil Sensor- MLP-
062 

Fabrication on lathe & 
milling. (Machining up to 
50 microns) 
Operations: - 
Milling, turning, facing, 
drilling, boring. 

 

Base Frame Passenger HUD 
MLP-047 

Fabrication(modification) 
on milling machine 
(Machining upto 50 
microns) 
Operations- Milling, 
drilling 

 

Optical block 
housing 

Design and 
development of 
HUD Mark1NP 
GAP/357 

Fabrication(modification) 
on milling machine 
(Machining upto 50 
microns) 
Operations- Milling, 
drilling. 

 

Housing Design and 
development of 
Drogue light for 
LCA Mk1 AF 
GAP-387 

Fabrication on milling 
machine (Machining upto 
50 microns) 
Operations- Milling, 
drilling. 
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Completed Projects: 

• Development of Ferrite Based Magnetic Nanocomposites for Microwave 
Absorption Applications 

 
Ongoing Projects: 
 

• Development of Novel Fluorescent Platforms for the Detection of Heavy 

Metals in Water.  

• Molybdenum Disulphide Nano-templates based Electrochemical Nano-

sensor for food toxins AFB1 and AFM1 

• Dual Visible-light and Temperature Responsive Smart Hydrogels 

• Development of hematite based sustainable floating photocatalyst for 

transformation of atrazine and bisphenol A 

• Dielectric and Magnetic Material based Composite for Microwave Absorption 

Applications (FBR) 

• Design and Development of Automated Lab-on-a-Chip Microfluidic System 

for Assessment of Cellular Reactive Oxygen Species. 

• Engineering a magnetically stimulated implantable hydrogel patch for 

localized tumor therapy. 

• Affibody based biosensor to detect food borne pathogen. 

• Fabrication of a wearable, skin mounted patch for noninvasive detection of 

biomarkers responsible for neurological disorders. 

 

 

 

 

 

 

 

 

 

 

 

 

 

            Ubiquitous Analytical Techniques 
 

The focus of the division is to develop novel nanostructured materials 
related to physical, biological, and chemical sciences for applications in 
different areas such as agriculture, health, food and environment. 
Scientists of this division are keen to develop educational resources, 
skilled workforce, and dynamic infrastructure and toolset for advanced 
nanotechnology. The thrust areas of this group are Development of 
Nano-bio Sensors to improve and Protect Health, Safety, and 
Environment, Nanoscale Solutions for Water Sustainability, 
Nanotechnology for energy efficiency and storage. 
 Dr. Sunita Mishra 

sunita_mishra@csio.res.in 
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Under this project, the development of hexaferrite, magnetic composite comprising of hexaferrite 
and spinel ferrite particles synthesized by low combustion method were taken up. Further, carbon 
nanostructured materials like CNT, graphene and Carbon black powder were also developed and 
reinforced into the ferrite matrix for developing a composite comprising of both magnetic and non-
magnetic phases for microwave absorption application. The reinforcement of certain mass of 
carbon nanostructured material in ferrite matrix observed to improve the microwave absorption 
properties and wave band of developed composite. On doping, barium hexaferrite to Nd4, the 
reflection loss achieved the maximum value of -33.17dB and -10dB bandwidth reaches to 
2.94GHz. When 20wt% CNTs is mixed with hexaferrite to fabricate a composite with 2mm 
thickness, the maximum reflection loss reaches to -43.22 dB at 10.30 GHz and -10 dB band width 
reaches to 2.95 GHz.  The best results are observed for graphene reinforced ferrite composite 
having maximum reflection loss of -52.21dB and -10dB bandwidth of 2.92GHz.  Thus by making 
a composite containing both magnetic and dielectric phases, a medium could be developed for 
enhanced microwave absorption with large -10 dB bandwidth.  

 

 

Mercury, arsenic, and lead are highly toxic metal ions. Their high concentrations in water and 
other environment samples can pose many health problems. CSIR-CSIO, Chandigarh and GJUS 
& T, Hisar, Haryana are jointly working on developing sensitive optical sensors for the detection 
of above-mentioned metal ions. These sensors involve the use of fluorescent composites of 
metal-organic frameworks (MOFs) with quantum dots (QDs) integrated with DNAzymes. Different 
MOFs, QDs, and their composites have been synthesized, such as Cu3(BTC)2 MOF, Tb-MOF, 
CdTe QDs, etc. Thin films of these materials have been printed on various substrates, which have 
been subsequently interfaces with the biomolecules. 
 

 

Development of Ferrite Based Magnetic Nanocomposites for Microwave 
Absorption Application 

Type of Project  : Grant-in-aid 

Project No.  : GAP346 

Project Leader : Dr Sachin Tyagi 

Development of Novel Fluorescent Platforms for the Detection of Heavy Metals 
in Water 

Type of Project  : Grant-in-aid 

Project No.  : GAP0378 

Project Leader : Dr. Akash Deep 
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(A) Printed customized thin film pattern of a metal-organic framework (MOF) structure on paper (B) Atomic 

force microscopy based confirmation of the uniform printing of MOF pattern 
 

Research work has been carried out to develop 2-dimensional MoS2 based electrochemical 
sensing platforms for food toxins. Different MoS2 nanostructures and their composites have been 
synthesized and used to modify the screen-printed electrodes. The electrodes are interfaces with 
specific antibodies. Customized screen-printed electrodes have also been prepared with 
conductive MoS2 ink 
 

In this project, we aim to develop soft actuator/ photo-mechanical system acting upon exposure 
with natural light. These kinds of soft actuator have potential applications in robotic, tissue 
engineering, self-healing materials, sensors, mimic bio-motion with sun light as the energy source. 
Furthermore, new supramolecular host-guest complexes are synthesized to capture toxic dyes 
into hydrophobic cavity of the host molecules. This kind of complexes can be used for water 
purification. 

 

 

 

 

 

 

 

 

 
External stimuli responsive polymer film 

(B)

Molybdenum Disulphide Nano templates based Electrochemical Nanosensor 
for food toxins AFB1 and AFM1 

Type of Project  : Grant-in-aid 

Project No.  : GAP0397 

Project Leader : Dr. Akash Deep 

Dual visible light and Temperature Responsive Smart Hydrogels 

Type of Project  : Grant-in-aid 

Project No.  : GAP423 

Project Leader : Dr. Kamlesh Kumar 
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Sustainable photocatalysis for the treatment of surface water is a smart approach to tackle the 
challenge of water pollution. However, the application of water treatment based on titania is 
limited due to low visible light absorption and the cost associated with the downstream catalyst 
separation. Photo-conversion efficiency could even become lower since the penetration of UV 
light is low underwater. The project aims at the development of hematite based photocatalyst 
for water remediation. Instead of designing conventional slurry type photocatalyst, a floating type 
photocatalyst has been synthesized. This photocatalysts will be tested for degradation of 
common water pollutants including industrial chemicals and pesticides. 

 

In present project work, we are developing spinel ferrite material from industrial waste and 
carbon nanostructure material from biological waste. The few compositions proposed in the 
project has been synthesized and characterized for structural and morphological analysis at 
CSIO. All the developed compositions have been sent to CSIR-NAL for dielectric and reflection 
loss measurement. 

                                                          
Reactive oxygen species (ROS) have pulled in more and more enthusiasm from biological, 
medical and chemical fields due to their significant roles in malignant growth, ageing, aggravation 
and cells signal transduction. The ROS includes both the free radical and non-radical types of 
molecules that are exceedingly reactive and harmful. In this context, a hybrid alginate-
polyacrylamide hydrogel was prepared via in situ self-assembly of reduced Graphene oxide-
Cerium oxide nanocomposite (rGO-CeO2) and Cytochrome c (Cyt c) was synthesized (Figure 3). 
The formation of rGO-CeO2@Cyt c hydrogel was confirmed through various microscopic and 
spectroscopic techniques (Figure 4). The prepared sensor (rGO-CeO2@Cyt c hydrogel modified 
SPE) exhibited selective and an excellent linear response towards ROS species, namely, hydrogen 
peroxide (H2O2), hydroxyl radicals (•OH) and superoxide anion radical (O2

•−) in the desired 

Development of hematite based sustainable photocatalyst for transformation of 
atrazine and bisphenol A 

Type of Project          : Grant-in aid 

Project No.  : GAP424 

Project Leader : Dr. Avishek Saha 

Dielectric and Magnetic Material based composite for Microwave Absorption 
Application 

Type of Project  : CSIR funded 

Project No.  : MLP 2007 

Project Leader : Dr. Sachin Tyagi 

Design and Development of Automated Lab-on-a-Chip Microfluidic System for 
Assessment of Cellular Reactive Oxygen Species  

Type of Project  : Grant-in aid  

Project No.  : GAP0412 

Project Leader : Dr. Abhay Sachdev 
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concentration range with detection limit of 0.166 µM, 0.338 µM and 0.229 µM, respectively. 
Importantly, the sensor showed good sensitivity, wide linear range, and a low detection limit that 
spans the intracellular ROS levels. The prototype microfluidic device for detection of ROS has also 
been constructed. Integration of sensing platform modified screen printed electrode (SPE) into 
microfluidic device has been done successfully and flow dependent electrochemical response was 
studied. Preliminary experiments revealed that the device was able to operate on small sample 
volumes and suitable for real-time detection and quantification of ROS at an optimized flow range. 
Detailed experiments are underway to validate this. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Schematic representation of proposed rGO-CeO2@Cyt c 
hydrogel platform for the electrochemical sensing of ROS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 (A) X-ray diffraction patterns of rGO-CeO2 nanocomposite and rGO-CeO2@Cyt c 

hydrogel. (B) Raman spectra of rGO-CeO2 nanocomposite. FE-SEM micrographs of 
rGO-CeO2@Cyt c hydrogel (C) lateral view and (D) cross-sectional view 
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 A photograph of the electrochemical microfluidic device for ROS detection 

 

Hydrogels as soft yet flexible materials are being extensively researched to develop human 
wearable or implantable devices. The DST INSPIRE project aims to engineer and fabricate a 
hydrogel biomaterial scaffold with magnetic responsiveness and mechanical durability that can 
be externally stimulated under magnetic and near-infrared light (NIR) influence for on-demand 
anti-cancer drug release. The ultimate aim is to develop a skin-friendly soft hydrogel patch that 
can be topically placed (i.e., over the skin) for nanomaterial-assisted photothermal therapeutics 
(PTT) and magnetism for transdermal drug delivery to localized skin tumors. In this direction, a 
hydrogel patch with inherent biocompatibility was fabricated from interpenetrating networks 
(IPNs) of alginate (Alg) and polyacrylamide (PAAm) in suitable weight ratios by free radical 
polymerization method. Gold nanorods (AuNRs) anchored onto polyvinylpyrrolidone (PVP) 
functionalized graphene oxide (PVP-nGO) were encapsulated in the hydrogel interiors and 
served as the photothermal component (Figure A,B). Under FE-SEM, the porous interiors of the 
hydrogel patch were visible. The average pore size of hybrid patch was ~ 28 µm, less than the 
unloaded patch due to increased cross-linked density. The hybrid hydrogel patch could be 
molded into desired shapes and sizes, in accord with the clinical needs. The photothermal 
response of hybrid hydrogel patch was investigated using NIR radiation source (Power density: 
4.4 W/cm2, within a wavelength band of 823–953 nm) (Figure (A-F)). The temperature of the 
hybrid patch (Thybrid) elevated to 75.16 ± 0.32 °C within 10 min of irradiation. While corresponding 
temperatures with Tblank, TPVP-nGO and TAuNRs were 27.6 ± 0.15 °C, 38.2 ± 0.3 °C, 58.3 ± 0.2 °C, 
respectively after 10 min of irradiation. The temperature rise in the hybrid patch was highly 
dependent on the NIR irradiation powers (0.9, 1.65, and 4.4 W/cm2) and as expected, increased 
with the increase in power intensity.  
 
The hybrid patch could also be applied for cyclic photothermal heating for consecutive 4 cycles 
without much temperature loss. Under NIR stimulus, the hybrid patch demonstrated augmented 
release of methotrexate (MTX, water-insoluble anti-cancer drug). Altogether, the developed 

Engineering a magnetically stimulated implantable hydrogel patch for localized 
tumor therapy 

Type of Project  : Grant-in aid 

Project No.  : GAP0376 

Project Leader : Dr Ishita Matai 
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hybrid hydrogel patch holds implications to thermally ablate the localized skin tumors and for 
transdermal drug release.  

 

 

 

Photothermal characteristics of the hydrogel patch. A. Temperature profiles of disk-shaped blank, PVP-nGO, 
AuNRs, and PVP-nGO@AuNRs containing Alg/ PAAm hydrogel patch when irradiated with a NIR source 

(823–953 nm, 4.4 W/cm2) for 10 min. Data represent mean ± SEM. B. Thermal images of the hydrogel patch 
with samples corresponding to part (a) at 0 and 10 min of NIR illumination. Crosses (in black) indicate the 
position of the temperature measurements in the heat spread area. C. Photothermal heating curves of PVP 
nGO@AuNRs/Alg/PAAm hydrogel patch as a function of varying NIR power densities recorded over 10 min. 

D. Temperature elevation of the PVP-nGO@AuNRs/Alg/PAAm hydrogel patch over four cycles of NIR 
irradiation on/off (power density: 4.4 W/cm2). E. Cumulative MTX release from the hybrid patch in PBS buffer 

(pH 7.4) and variation in amounts released from the patch 
 

Under this project, Polymyxin B based sandwich ELISA and FELISA were developed for the 
detection of O antigen of Salmonella expressed in standard cultured /spiked samples. Developed 
fluorescence immunoassay, wherein effective implementation of polymyxin B as an antigen 
capturing agent was established for specific detection of O antigen. Herein, florescence-enzyme-
linked immunosorbent assay (FELISA) for O antigen detection was developed by using ALP-

Affibody based biosensor to detect food borne pathogens 

Type of Project  : CSIR funded (Under Pool Scientist Scheme) 

Project No.  : 13(8982-A) Pool-2018 

Project Leader : Dr. Satish Kumar Pandey 
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conjugated secondary antibody capable of fluorescing a specific substrate for rapid detection of 
Salmonella. Fluorescence based diagnosis is the most preferred test for various applications due 
to its ability to attain a high sensitivity due to fluorescence molecules 

 
Under this project, following activities were carried out: 

• Prototype development for direct patterning method of an organo-silicon compound for 

fabricating micro-fluidic channels excluding the use of expensive microfabrication tools. 

• Development of a colorimetric protocol for determining the specific analytes proposed. 

 

 

Fabrication of a wearable, skin mounted patch for noninvasive detection of 
biomarkers responsible for neurological disorders. 

Type of Project  : CSIR funded (Under Pool Scientist Scheme) 

Project No.  : 13(9074-A)/2019-Pool 

Project Leader : Dr. Sunita Mehta 
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Completed Projects: 

• Cognitive sensing framework for vital signs monitoring in cardiac abnormality 

detection. 

• Interface development of MAV/Drone control based upon cognitive load 

estimation using BCI methods 

• Precision instrumentation towards whole-slide digital microscopy for high-

throughput analytics  

• Scale-up of AutoCeph: A software for 2-D Computerized Cephalometric 

Analysis as a Web service 

• Divya Nayan: A Personal Reading Machine for Visually Impaired 

 
Ongoing Projects: 

• Drone based Electromagnetic and Magnetic (DREAM) System 

• Pilot Deployment of Intelligent Elephant Movement Detection and alert system 

near Kansrao railway track, Rajaji Tiger Reserve, Dehradun 

• Feasibility Study for design and development of Intelligent Thermal Imaging 

System for Elephant Movement Detection  

• Artificial Intelligence based vision for grasp classification in prosthetic hands  

• Design Innovation Centre 

• Developing a Public Health Informatics Platform in India for system View of 

Health and Disease 

• Rural Penetration and Pilot Trials for Divyanayan 

• Development of an android application for assessing the residual chlorine as 

water quality indicator  

 

 

 

 

 

 

Computational Instrumentation group at CSIR-CSIO deals with the 
advanced sensing and detection technologies, computational 
processing, analysis and visualization of the acquired data in the form of 
signals and images for wide-ranging applications in agriculture, medical, 
strategic and societal domains. The research staff of Computational 
Instrumentation group employ the state-of-the-art systems and 
techniques for data acquisition, data processing, pattern recognition, 
machine intelligence etc. for the research activities in the ongoing 
projects as well as those leading to new futuristic projects. 

 

            Computational Instrumentation 
 

Dr. H.K. Sardana 
hk_sardana@csio.res.in 
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Under this project, a comprehensive methodology for arrhythmia detection and classification 
system was developed. A series of signal processing and machine learning algorithms were 
developed and deployed for the automated detection and classification of abnormal beats. 
Arrhythmia Detection and Classification System could be useful for the usage as holters in real-
time scenarios. The patients need to wear the ECG sensor and the cardiac abnormalities could 
be reported automatically. 

 
(a) Developed android interface, (b, c) Detection of multiple cardiac abnormalities using ECG 

and PPG 

The following outcome were achieved under the various objectives of the work: 

• Android app for acquisition of cardiac data from wearable sensors viz. Polar H10 and OH1 
is developed and tested. 

• 99.59% accuracy reported for ECG based data on benchmark data. 

• 97.67% accuracy reported for PPG based data for normal and abnormal cardiac activity 
and approx. 82% accuracy for multiple-class cardiac abnormalities.  

• 98.65% accuracy achieved in AAMI heartbeat classes from MIT-BIH database for five 
broader groups containing variety of arrhythmias. 

• Developed web interface for streaming as well as detection of beats from wearable ECG 
sensor. 

 
Under this project a number of algorithms have been developed for comparative efficacy of EEG, 
GSR and PPG signal on assessment of cognitive state change using a battery of cognitive and 
fatigue inducing task. The difference from usual and induced response change were assessed. 

 

Cognitive sensing framework for vital signs monitoring in cardiac abnormality 
detection 

Type of Project  : CSIR funded 

Project No.  : HCP0013 WP1.3 

Project Leader : Dr H K Sardana             

Interface development of MAV/Drone control based upon cognitive load estimation 
using BCI methods 

Type of Project   : CSIR funded 

Project No.  : HCP0013 WP 2.1 

Project Leader             : Dr Viren Sardana             
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Wearable EEG and GSR sensor for data acquisition and interface for cognitive load assessment 

The following progress were made during the execution of the project: 

• Algorithm is designed for Signal Pre-processing to remove the artefacts and noise 
present in EEG signal and do extract the band as per requirement for Cognitive Load 
Assessment. Differentiating load between easy and hard level of Sudoku game, the 
channels showing the prominent effects are FP1, AF3, AF7 and AF4. 

• Cognitive Load Index is observed for different participants in NASA MATB-II Task 

• A paradigm has been designed compiling different mental tasks with subsequent 
resting time, where the participants had to remain calm at resting times and perform 
the given tasks viz. mathematical task, personality identification, strop test and 
decoding test. 

• Chirplet transform has been used to identify the change in power with respect to 
different frequency component in the GSR and PPG signal to monitor fatigue in human 
brain. 

 

 

As per this FTT project, the target was to develop an automated whole-slide microscope having 
user control and image analytics for automatic quantification of morphological parameters in 
microscopic scale. The developed multi-view smart microscope provides assessment from 
multiple field of views such as 3x3 or 5x5 image tiles to get better prospective from the given 
sample slide in a comparatively lower cost as compared to the available solutions in the market. 
Further, with the partnership of the stakeholder, it is expected that an image analytics solution 
could be delivered for better reach in the market. 

 

 

Precision instrumentation towards whole slide digital microscopy for high 
throughput analytics 

Type of Project  : CSIR Funded 

Project No.  : MLP0041 

Project Leader : Shri Suman Tewary 
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Complete functional prototype of Portable Multi-view Smart Microscope Version 2.0 an demonstration of the 

developed technology at different forums 

As per the plan of actions, the working prototype has been developed and demonstrated at 
different forums. It is planned to use the developed technology to further improve in terms of 
robust acquisition and testing under different user settings with the active association of AIIMS 
New Delhi. This will be targeted in the planned FTC as an extension of this FTT project. 

 

As per this FTC project, the target was to develop an automated cephalometric software. 
Improvement in Quality of Life Cephalometric Analysis has been used since long in Orthodontic 
diagnostics and treatment planning. While, standalone desktop applications are many, they 
come at exorbitant costs and need to be purchased as a single or multi-user single site licenses, 
the indented objective would bring the application in an online mode with secure and safe mode 
of performing the analysis over the web with an ease of accessibility from any location. This 
would help bring down cost of healthcare along with raising the confidence of both public and 
private practitioners as they usually have been relying on clinical experience for the reason of 
non-affordability of existing software. 

 

Scale-up of AutoCeph: A software for 2-D computerized Cephalometric 
Analysis as a Web service 

Type of Project  : CSIR funded 

Project No.  : MLP0049 

Project Leader : Dr. H K Sardana 
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AutoCEPH software available at http://ci.csio.res.in 

 

• Software has been debugged and fully integrated with operational hardware/software 
system 

• Software is deployed in the operational mode and it is being used by the end users across 
the globe 

• Through this Software as a Service (SaaS) Cephalometric Analysis is performed on approx. 
5000 cephalogram 

 

Divya Nayan is a Personal Reading Machine, useful for Visually Impaired persons to read out 
printed or electronic document without the help of any volunteer. The proposed work focuses on 
the performance and design enhancement of the reading machine. Hundred units (10 
Engineering Validation Test units, 40 Design Validation Test units and 50 Production Validation 
Test units) of machine are under pilot production with manufacturing partner Central Electronics 
Limited (CEL), Sahibabad.  
 
The major progress during this year are as follows: 

• The machine has been personally tried by visually impaired students and teacher of various 
institutes. The machine has also been showcased to various interested industry partner for 
productions and reaching out to the users.  

• A limited pilot manufacturing (100 Pcs) and closed market survey along with Central 
Electronics Limited (CEL), Sahibabad- UP has been carried out to successful launch of the 
product. 

• ToT Agreement signed with the industry partner for further launch of the device into market. 

 

Divya Nayan: A Personal Reading Machine for Visually Impaired 

Type of Project  : CSIR funded 

Project No.  : MLP0048 

Project Leader : Dr. H K Sardana 

http://ci.csio.res.in/
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Production version of the technology 

Mobile application development: Under the task of alternative platform-based reading 
application development, a smartphone application is developed and released in Google 
play store. The application lets the user capture images or use the saved images or pdf 
files to read the text. This application supports English and ten Indian languages. 
 

 

 
Divya Nayan android application available in google play store 

 

Helicopter borne time-domain electromagnetic (HTEM) methods are established as the most 
widely employed geophysical exploration tool. A drone-based EM exploration system can 
provide an effective, fast and inexpensive option, with a reduced depth of penetration and survey 

Drone based Electromagnetic and Magnetic (DREAM) 

Type of Project  : CSIR funded 

Project No.  : HCP0020 

Project Leader :  Shri Siddhartha Sarkar 
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speed for Drone based EM system compared to HTEM. The proposed indigenous Drone based 
TEM system will be useful for exploration and mapping of earth resources under this project.  
Transient Data Acquisition Console (TDAC by CSIR-CSIO) has been designed and developed 
having a bandwidth of ~75KHz with 24bit resolution. The same has been field tested after system 
integration with Transmitter current source (CSIR-CEERI) and under-slung assembly (CSIR-
NGRI) consisting of Transmitter, Receiver and bucking coils. 

 

 
 

Developed TDAC module; Field testing of integrated system at CSIR-NGRI test site 

 
CSIR-CSIO team completed pilot deployment of the eleSeisAlert system to monitor two 
stretches of about 200 m each on one side of the track at a distance of about 50 m away from 
the Indian railway track passing through Kansrao Range of Rajaji Tiger Reserve (RTR), 
Uttarakhand. A total length of about 400mtrs have been covered with name Zone 1 and Zone 2 
with the location of the control unit is (30.077827N, 78.143347E). The preliminary experiments 
indicated that elephant movement can be detected within a radius of 10~15m from each 
geophone. An array of 16 geophone sensors is interfaced with Seismic Activity Sensing Node 
(SASN) that detects any change in the energy of the seismic signal. Also 16 camera traps are 
deployed to annotate the seismic data. The camera trap images have showed that there is high 
biodiversity of animal presence such as elephant, leopard, tiger, sambar and wild boar etc. 
Experiments with captive elephants have been performed twice during May and August 2019.  

 

Pilot Deployment of Intelligent Elephant Movement Detection and Alert System 
near Kansrao Railway Track, Rajaji Tiger Reserve, Dehradun 

Type of Project  : Grant-in-aid 

Project No.  : GAP 381 

Project Leader : Dr. Ripul Ghosh 
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Layout of field nodes (SASN) with control server and user interface at Kansrao, RTR 

 

 
 

(a) Captive elephant experiments (b) Filtered seismic signal of moving elephants (c) GPS track of the elephant 
shown in blue. 

 

The system has detected over sixty wild elephant movements and other species of animals. AI 
models are being generated to identify and discriminate among the various seismic footstep 
patterns of the species.  
 

 

Automatic detection of wild elephants by eleSeisAlert and their corresponding seismic signatures 
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This project involves the design, development and pilot deployment of thermal imaging based 
intelligent system to detect moving elephants in and around the rail tracks. A number of 
experiments were conducted with captive elephants in diverse environmental conditions to 
capture thermal images of elephants near the rail tracks to develop elephant detection 
algorithms. A ruggedised real-time autonomous system, which continuously captures thermal 
images of the scene and processes for detecting objects of interest and sends the same to the 
central server christened as eleThermAlert was designed and developed. eleThermAlert is pilot 
deployed at Kansrao, Rajaji tiger reserve, Uttarakhand and is operational since February 2020. 
Typical activity observed in the region is due to movement of trains, humans and a range of wild 
animal species such as single and multiple deer, wild boar, monkeys, elephants and leopards. 
Currently, eleThermAlert is tuned to capture the range of this movement happening in the region 
and which shall be used for adapting and training the AI model for better detection performance. 
 

 
Snapshot of few scenarios depicting the diversity of the experimentally generated thermal infrared 

dataset of elephants 

 
eleThermAlert deployed at Kansrao, Rajaji Tiger Reserve overseeing the rail track 

 
 

Feasibility Study for Design and Development of Intelligent Thermal Imaging 
System for Elephant Movement Detection 

Type of Project  : Collaborative Project 

Project No.  : CLP0031 

Project Leader : Dr. Aparna Akula 
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The project has been sanctioned by DST under the scheme Young Scientists and Technologists 
(SYST) in December 2019. Prototype demonstrating “Multiple grasping prosthetic hand using 
single actuator” has been developed. This system will able to improve the quality of life of the 
affected upper limb amputee.  

 

 
3D model of multi grasping prosthetic hand using single actuator 

Under this project, following activities were carried out: 

Design & development of Patient Specific Implant (PSI) Hip Acetabular Cup: 

The Patient was diagnosed with ankylosing spondylitis, a severe form of arthritis that can cause 
the joints to fuse. In 2007, the patient had a total hip replacement on his right hip, and one on 
his left in 2008. His mobility returned, but by 2017 he was experiencing pain again and was 
informed that he might need to get a revision done in a few years. Since the patient had already 
lost a large part of his pelvic bone and that the implant was failing. This type of bone loss, he 
knew, could not be corrected with conventional surgery techniques or with an off-the-shelf 
implant. To solve this complicated case a PSI was designed, manufactured at CSIR-CSIO and 
was successfully implanted in patient. 

 
The process of design & manufacturing of PSI is explained below:  
 
 
 
 

Artificial Intelligence based Vision for Grasp Classification in Prosthetic Hand 

Type of Project  : DST funded 

Project No.  : GAP0433 

Project Leader : Dr. Srikantha Vasamsetti 

Design Innovation Centre 

Type of Project  : MHRD funded 

Project No.  : GAP0343 

Project Leader : Dr. H K Sardana 
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a) Dicom (CT) Data of patient 

    

 
 

b) Implant Design 
 

 
c) Implant & pelvis CAD assembly 

 

 
 

d) 3D Printing in Titanium Alloy  
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f) Implantation (Post-OP X-Ray) 
 

 
 

 

To create scalable data-oriented open platforms for public health epidemiology in India and to 
gain a system view of the spectrum of population health challenges. The general plan is to identify, 
collate, clean and analyze diverse data that reflect the health of a larger rural or urban population 
in varied locations across India, while creating the digital platforms and tools that enable such 
work. Developing an open scalable platform for organizing and sharing public health data, with 
integrated tools for visualization and analysis for the following health and diseases. 
Mother & Child: Mother Health, Child Health, Child growth monitoring;  
Vector Born Diseases: Malaria, Leishmaniasis, Dengue;  
Non-Communicable: Respiratory Health, Cardiac Health, Diabetic Health, and Population 
Statistics. 

 

Developing a Public Health Informatics Platform in India for System View of Health 
and Disease 

Type of Project  : DST Funded 

Project No.   : GAP0419          

Project Leader  : Dr. Anurag Agarwal 

Project Co-Leader : Virendra Kumar 
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Developed web platform for public health data 

 

India is home to one-fourth of the world’s blind population with 8 million blind people in the country. 
A portable reading machine for visually impaired has vast significance in terms of education and 
employment generation. The project aims at serving the unprivileged visually impaired rural poor 
who are deprived of education opportunities and employment facilities due to lack of economical 
solution for reading Indian languages. The device can also be beneficial in enhancing capabilities 
of career oriented visually impaired. The project targets to evaluate the socio-economic impact of 
the technology towards sustainability. A google form on ‘Divyanayan – Feedback on Exercises 
and Experience’ to evaluate the user’s device experience, performance, socio-economic impact 
towards sustainability has being designed and aligned with the CSIR’s Harnessing Appropriate 
Rural Interventions and Technologies (HARIT) project objectives. 

The rural penetration efforts for the device was carried out through 30 dedicated Divyanayan 
device training workshops held in various states at institutional level in West Bengal, Tamil Nadu, 
Madhya Pradesh, Rajasthan, Bangalore, New Delhi, Chandigarh, Uttar Pradesh, Himachal 
Pradesh. The series of workshop resulted in approximately 500 feedbacks received from the 
mentioned states. 

 

Rural Penetration and Pilot Trials for Divyanayan 

Type of Project               : CSIR funded 

Project No.  : MLP0063 

Project Leader               : Dr. H K Sardhana 

Leader       
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Training Workshops on Technology Intervention and Validation for Inclusiveness Program of Divyanayan 

 

 
Chlorination has been the widely used treatment method for drinking as well as pool water, where 
residual chlorine is the low-level amount of chlorine remaining in the water after a certain period 
or contact time after its initial application. However, with unregulated control of its usages, the 
presence of residual chlorine has been found to react with various organic constituent in water, 
to form disinfectant by products (DBP). Major factor behind escalating water contamination is the 
high analytical cost of monitoring the DBPs. According to report by water supply and sanitation 
board (in specific to Punjab) 4450 water samples are checked every month to monitor disinfection 
(through chlorination) of drinking water supply. As many as 3000 water samples are collected 
every month for physiochemical analysis. It is required to consistently monitor various water 
sources and facilitate the regulatory bodies to take up appropriate remedial procedures for 
prevention of water pollution caused by excessive chlorination leading to DBP formation.  

This project brings in IoT into water chemistry for monitoring the use of residual chlorine in water 
treatment plants and swimming pools. Since most of the water supplied in rural/urban cities is 
chlorinated for disinfection.  Level of chlorine is an indicator of water quality, while excess use of 
chlorine can lead to formation of toxic disinfectant byproducts. The technology presented in this 
work integrates mobile computation with existing colorimetric kits (paper-based strip/reagent 
based) that form a color gradient-based concentration for residual chlorine in water samples. The 
developed device and mobile App capture the color response and quantify the presence of 
residual chlorine in water. The customized software platform also features data logging and 
transmission to regulatory authorities through a server for necessary preventive measure. 

Development of an android application for assessing the residual chlorine as 
water quality indicator  

Type of Project  : CSIR funded 

Project No.  : MLP0065 

Project Leader : Dr. Neerja Garg    
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Completed Projects: 

• Design & Development of Cost-Effective In-Situ Non-intrusive Motor 

Stethoscope (MSCOPE) for Monitoring the Health of Induction Motor 

• Nano-Encapsulation of Herbal Extracts using Sonochemical Technique  

• Measurement and Analysis of Temperature Profile MBT-Arjun Tank at 

Different Location and Different Environmental Conditions 

• Development of Fast Durable and Energy Efficient Mass Housing Scheme  

• Heritage Structures: Technologies for Robust Structural Health Monitoring of 

Critical Infrastructure and Conservation and restoration of Heritage 

Structures   

• Energy Management using non-intrusive Load Monitoring Technique (NILM) 

 

Ongoing Projects: 

• Common Research and Technology Development Hub  in Renewable 

Energy/Electronics  

Under this project, the Motor Stethoscope (MSCOPE) developed for monitoring the health of 
induction motors was field tested at M/s. RAMCO Cements, Ariyalur, Tamil Nadu during 3rd to 
15th June 2019. The results were satisfactory. technology awareness program/workshop were 
conducted to the personnel of RAMCO Group of industries and also demonstrated the system.  

 

Kota Srinivas  
srinivaskota@csircmc.res.in 

The CSIO Chennai Centre was established in 1965 to meet the repair and 
maintenance requirements of scientific and industrial instruments of the 
southern region. Its objective is to reduce the down time of sophisticated 
instruments in research institutes, universities, laboratories, industries 
and hospitals etc.CSIR-CSIO Chennai centre has well established 
laboratory offering calibration services to various Central/State 
government institutions and industries. Under Human Resource 
Development (HRD) activity, the center conducts technology based 
entrepreneur development programs and training courses for instrument 
users on the operation, handling and preventive maintenance of 
instruments. 

 

CSIO CHENNAI CENTRE 

Design & Development of Cost-Effective In-Situ Non-intrusive Motor 
Stethoscope (MSCOPE) for Monitoring the Health of Induction Motor 

Type of Project  : Grant in aid 

Project No.  : GAP 0349 

Project Leader : Shri G.S.Ayyappan 
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One-day Technology Awareness Workshop on MSCOPE was conducted in association with the 
manufacturing agency M/s ICD at M/s Hallmark Business School, Trichy. More than 60 industrial 
participants from all over Tamilnadu were attended the program and the system was 
demonstrated to the participants. CSIR-CSIO Chennai Centre also organized One-day 
Technologist – Industrialist Meet & Expo (TIME-2019) on 26th April 2019 at TDC Building, CSIR 
Madras Complex, Taramani, Chennai in association with TecKXpert Knowledge Foundation 
Group, Bangalore.  More than 80 industrial participants attended the event TIME-2019. The 
workshop was organized to showcase the technologies developed by CSIO and to launch the 
product developed by the licensee of CSIO.  

CSIO designed and developed a new prototype semi-automatic temperature and flow control 
ultrasonic spray (tFOCUS) system to enhance bioavailability of poorly water soluble multi-herbal 
extracts (Model Drug: AYURSULIN ) for Pharmaceutical industry. Working prototype of semi 
automatic temperature and flow control ultrasonic spray system consists of (i) Ultrasonic power 
supply with sonohorn probe (ii) Double wall glass reactor with inlet and outlet (iii) Temperature 
Probe (iv) Microcontroller based monitoring and control module (v) Peristaltic Pump 1 & 2 (vi) 
Reagent Bottle 1 (solvent) & 2 (anti-solvent) (vii) mechanical assembly for support and adjust 
the position of reactor (viii) Circulating water bath. It’s evident that ultrasound energy will not 
produce any deleterious effect to the active constituents of herbal extracts and no undesirable 
changes in the drug molecules.   

Technology awareness program on “Nano drug formulations of Herbal Extracts (tFOCUS) 

The bioavailability of the drug is highly dependent on the rate of dissolution which can be 
improved by preparation of these drugs in nano or micro particles due its uniform particle shape 
with narrow particle size distribution. Commercial Ayursulin capsules used for treatment of 
Polycystic Ovary Syndrome (PCOS) contains poor water soluble multi-herbal extracts. To 
enhance bioavailability, Ayursulin capsules contains herbal extracts, herewith prepared nano-
encapsulation of five herbal extracts in the presence of polymer (ZEIN & PVA) using tFOCUS 
system. Technology awareness program on “Nano drug formulations of Herbal Extracts 
(tFOCUS)  was conducted on 02.12.2019 at CSIO, Chennai Centre.  Director CSIO inaugurated 
the function and more than 20 participants from industries participated.  

 

Nano-Encapsulation of Herbal Extracts using Sonochemical Technique  

Type of Project  : Grant in aid 

Project No.  : GAP 0350 

Project Leader : Dr. S. Prabhakaran 
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IRDE, Director and his team have visited CSIO, Chennai Centre and discussed various R&D 
projects and calibration activities. CSIO and IRDE had earlier identified to take up the project on 
“Measurement and Analysis of Temperature Profile MBT-Arjun Tank at Different Location and 
Different Environmental Conditions”. CSIO successfully completed the temperature profile 
measurement in Arjun battle tank in various environmental conditions in association with CVRDE 
and IRDE and submitted the report.  

Prototype for measurement and analysis of temperature profile MBT-Arjun tank 

Under this project, designed cost effective management system for Energy Monitoring Control 
and optimization at Individual and Cluster of Houses. Sub-systems of the above project were 
developed such as LIG, MIG and HIG Meters along with front end software. TDC building, CSIR-
SERC was identified for demonstration of the above developed system and its installation is in 
progress. The task force committee visited CSIO, Chennai Centre and experienced 
demonstration by the CSIO team with respect to the project objectives. CSIO Signed NDA with 
M/s. Nagadevi Hightech industries Limited, Vellore for their association in the Smart 
MeteringTechnology Development under Mass Housing Project. 

Under this project, Instrumentation system prototype was designed and developed for 
quantification of potential environmental parameters such as Temperature/Humidity/Color 

Development of Fast Durable and Energy Efficient Mass Housing Scheme 

Type of Project  : CSIR funded 

Project No.  : HCP0015 

Project Leader : Shri G.S.Ayyappan 

Heritage Structures: Technologies for Robust Structural Health Monitoring of 
Critical Infrastructure and Conservation and restoration of Heritage Structures 

Type of Project  : CSIR funded 

Project No.  : HCP0018 

Project Leader : Shri G.S.Ayyappan 

Measurement and Analysis of Temperature Profile MBT-Arjun Tank at Different 
Location and Different Environmental Conditions 

Type of Project  : Grant in aid 

Project No.  : GAP 0413 

Project Leader : Shri Mukesh Kumar 
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fading, etc.  For studying the feasibility of the wireless communication, the system has been 
installed and recorded the parameters for initial studies at Govt. Museum, Egmore, Tamil Nadu. 
CSIO Chenna Centre tested the developed sensor nodes with WiFi modules and long range 
communication Lora. The system has capability to display at local level and also the same can 
be monitored through mobile.   For studying the feasibility of the wireless communication, the 
system has been installed and recorded the parameters for initial studies at Forest Research 
Institute, Dehradaun during September, 2019. The system has capability to display at local level 
and also the same can be monitored through mobile.  

 
 Installation of developed system at various rooms of FRI for initial studies 

Under this project, the concept for studying the feasibility of NILM was developed along with 
related algorithms.  For creating the database, the system was connected to various utilities and 
initial database was created. Laboratory prototype was made and tested on the utilities like 
AC/Fridge/heater.  The system has been demonstrated NAL during the project progress review 
meeting.The system is  going to be tested in commercial building for its feasibility. NDA was 
signed with M/s. ATSUYA Technologies Pvt. Ltd., Thane (west)  for  the  participation as a 
manufacturer in CSIO’s on-going Mission Mode projects tasks in  HERITAGE Structures and 
NILM.  

Under this project, the industrial participants were appraised about the upcoming facility at CSIO 
Chennai Centre in various workshops (TIME 2019 and Green Energy Technologies) conducted 

Energy Management using non-intrusive Load Monitoring Technique (NILM) 

Type of Project  : CSIR funded 

Project No.  : MLP0054 

Project Leader : Shri Mukesh Kumar 

Common Research and Technology Development Hub  in Renewable 
Energy/Electronics 

Type of Project  : Grant in Aid 

Project No.  : GAP 0402 

Project Leader : Shri V P Anand 
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by CSIO. More than 10 industries have expressed their interest to utilize the services, once the 
facility is fully functional.  

The First Review meeting of Project Guidance cum Review Committee (PGRC) to review the 
progress of DSIR- Common Research and Technology Development Hub (CRTDH) in the area 
of Renewable Energy was held on 28th February, 2020 at CSIR-CSIO, Chennai. The meeting 
was chaired by Dr. Sujata Chaklanobis, Scientist ‘F’, DSIR, New Delhi. PGRC team visited the 
CRTDH building, inspected and took note of the equipment purchased for MSMEs under DSIR-
CRTDH project.  PGRC appreciated the progress of the project.  

 

 
PGRC team during their visit to the CRTDH building for reviewing the progress of the project 

 

Conference/workshop/training programs/MoU organised 

• Training Program on  Calibration and  Uncertainty Measurements as per NABL Requirements and  
ISO/IEC 17025:2017 on 23rd&24th September 2019 

• Training program on “ISO/IEC 17025:2017 Calibration Parameters& Measurement Uncertainty” in 
association with MSME, Chennai and DSIR- CSIO CRTDH, Chennai during 17th to 20th February 
2020.  

• Organised National conference on Role of Energy Efficiency and Renewable Energy in Global Warming 
Mitigation in association with NPC, Chennai during 2nd-4th March 2020 sponsored by DSIR , New 
Delhi.   

• Awareness workshop on DIVYANAYAN-Technology intervention and validation for inclusiveness of the 
visually impaired people organized under CSIR’s (HARIT) programme at five institutes in Chennai viz. 
i) National Institute, NIEPVED, Poonamallee on 05.12.2019 ii) National Institute, NIEPMD, Muttukad 
on 06.12.2019 iii) National Association for the Blind (NAB), Madhavaram on 27.01.2020 iv) Govt. High. 
Sec. School for the Visually Impaired, Poonamallee on 28.01.2020 and v) St. Louis Institute for the 
Deaf and Blind, Adyar on 29.01.2020. 

• The Centre is conducted 5-days in-plant training program for the UG students from 23rd to 27th 
December 2019. 

• CSIO Signed MoU with Bharat Institute of Higher Education and Research, Selaiyur, Chennai Tamil 
Nadu to promote Academic and Research Co-operation between the two Institutions in the areas of 
Biomedical Nanotechnology as it applies to clinical and molecular biology and other areas of basic 
medical and allied Sciences research to be funded by external funding agencies.  

• CSIO Signed MoU with Kongu Engineering College, Perundurai, Tamil Nadu to promote Academic and 
Research Co-operation between the two Institutions in the areas of Energy conservation and efficiency 
and allied Sciences research to be funded by external funding agencies. 
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Completed Projects 

• Training Courses Sponsored by MEA on Policies on Biomedical Devices, 

Management Development Program on Operation, Maintenance & Calibration 

of Bio-Medical Equipment and Smart Internet of Things (IOT) Solutions for 

Healthcare  

• Training Program on Repair/Operation, Maintenance & Calibration of 

Biomedical Instruments for technocrats/users from Armed Forces 

• Training Program on Operation and Testing of Medical Device 

• A Report on Eco-Innovative in the Agriculture Sector Towards Sustainable 

Development - Country Case Studies on Smart Farming in Selected ASEM 

Countries (India) 

Ongoing Projects 

• Design and Development of Detection and Extinguishing Systems for Forest 

Fire using Sensor Networks, Aerial and Ground Robots 

Ministry of External Affairs, New Delhi has empanelled CSIO for imparting specialized training in 
the field of instrumentation to the overseas delegates under Indian Technical and Economic 
Cooperation (ITEC) with a view to improve co-operation and to assist developing countries in 
building their technical capabilities.  

CSIR-Central Scientific Instruments Organisation, Delhi centre 

was established in the year 1961 as one of the Service and 

Maintenance centre of CSIO. Presently, the major activities of 

this centre are Human Resource Development (HRD), Research 

& Development, Calibration of Bio-Medical and Electrical 

Instruments and other specialized services in the field of 

instrumentation. 

CSIO DELHI CENTRE 
 

Dhirendra Bansal 
dbansal@csio.res.in 

Training Courses Sponsored by MEA on Policies on Biomedical Devices, 
Management Development Program on Operation, Maintenance & Calibration 
of Bio-Medical Equipment and Smart Internet of Things (IOT) Solutions for 
Healthcare 

Type of Project  : Sponsored, Ministry of External Affairs 

Project No.  : TSP-0021, TSP-0022, TSP-0025   

Project Leader : Ms. Sudesh Yadav, Ms. Shashi Moitra, Dr. Deepak Sharma 
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The Centre conducted three nos. of Training Program in FY 2019-20 under Indian Technical and 
Economic Cooperation (ITEC) for International trainees sponsored by Ministry of External Affairs 
(MEA), Govt. of India, New Delhi on the following: 

 

Title of Course Duration 
 

Number of 
Participants 

(ITEC+SCAAP) 

Date of Program 

Policies on Biomedical 
Devices 

2-weeks 
09 Oct 14 to Oct 25, 2019 

Management Development 
Program on Operation, 
Maintenance & Calibration 
of Bio-Medical Equipment  

8-weeks 

23 
Nov 25, 2019 to Jan 17, 

2020 

Smart Internet of Things 
(IOT) Solutions for 
Healthcare 

3-weeks 
16 Feb 03 to Feb 21, 2020 

During FY 2019-20; participating countries were Afghanistan, Armenia, Bhutan, Burundi, Egypt, 
Ethiopia, Honduras, Kenya, Laos, Mauritius, Mongolia, Oman,   South Sudan, Sri Lanka, Sudan, 
Syria, Tanzania Uganda, Tunisia, Uzbekistan and Zambia. 

 

Glimpses of training courses conducted by CSIO Delhi Centre 

The program aims to impart training in healthcare and biomedical instrumentation covering 
proper handling of the instruments on Repair, Maintenance (Preventive and Corrective 
Maintenance), Calibration aspects, Polices related to biomedical devices and IOT enabled 
healthcare solutions. 

The centre conducted one no. of Repair/Operation, Maintenance & Calibration of Biomedical 
Instruments for technocrats/users from Armed Forces sponsored by Department of Science and 
Technology (DST), New Delhi at CSIR-North East Institute of Science and Technology, Jorhat 
from 11 Nov 2019 to 22 Nov 2019. Twenty-Five participants from defense personnel attended 
the training program and duration of program was 10 days.  

Training Program on Repair/Operation, Maintenance & Calibration of 
Biomedical Instruments for technocrats/users from Armed Forces 

Type of Project  : Sponsored, Department of Science & Technology (DST), New Delhi funded 

Project No.  : TSP-0020 

Project Leader : Ms. Sudesh Yadav 



Page | 113  

 

 

The program aims to impart training on proper handling of the instruments by armed force 
personnel along with knowledge on Repair, Maintenance (Preventive and Corrective 
Maintenance) and Calibration aspects of the instruments that results in reducing the down time 
of Instruments. 

Technocrats/users from Armed Forces attending the training program on Repair/Operation, Maintenance & 
Calibration of Biomedical Instruments 

The centre conducted one no. of training program on Operation and Testing of Medical Devices 
for Industry/Startup, Academia/Research, PG/PhD seeking Employment and Government sector 
users, sponsored by DBT-BIRAC, New Delhi. The program aimed to impart practical knowledge 
on operation, testing, calibration, electrical safety of critical medical devices. 

 

Participants during Training Program on Operation and Testing of Medical Devices 

Training Program on Operation and Testing of Medical Device 

Type of Project  : Sponsored, Department of Biotechnology funded 

Project No.  : TSP-0020 

Project Leader : Ms. Sudesh Yadav 
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The project was an invited call to write a country (India) specific report on Eco-Innovation in the 
Agriculture Sector Towards Sustainable Development - Country Case Studies on Smart Farming 
in Selected ASEM Countries (India).This project was sanctioned by ASEM SMEs Eco-Innovation 
Center (ASEIC), South Korea (established by Korean Ministry of SMEs and Startups). ASEM 
stands for Asia Europe Meeting and has 51 country members from Asia and Europe. The project 
was completed successfully with timely delivery of the report. 

Under this project, we have developed a prototype sensor node consisting of pressure sensor, 
humidity sensor, CO2 sensor and temperature sensor. This sensor node is powered by a solar 
panel and uses a Wi-Fi network to transmit data. These sensor nodes are connected to a server 
and the information can be sent via the network to the main station. 

We have developed the sensor network so that multiple sensor nodes can send data at once to 
the server and these data can be represented and recorded in the PC. Additionally, these sensor 
nodes are configurable to have multiple sensors connected to them and multiple nodes 
connected to the system at one instance..  

 

Sensor Node and its components 

A Report on Eco-Innovative in the Agriculture Sector Towards Sustainable 
Development - Country Case Studies on Smart Farming in Selected ASEM 
Countries (India) 

Type of Project  : Consultancy Project 

Project No.  : CNP-0015 

Project Leader : Dr. Deepak Sharma 

Design and Development of Detection and Extinguishing Systems for Forest 
Fire using Sensor Networks, Aerial and Ground Robots  

Type of Project  : Grant-in-Aid (DST sponsored Indo-Sri Lanka Joint Research Programme) 

Project No.  : GAP 0380 

Project Leader : Dr. Paramita Guha 
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The fire-like situation is detected on the basis of the real time environment data at the coordinator 
node (base station) in the form of a GUI using an alert generation. For this a GUI has been 
developed in Python based software commonly called as PyCharm. This software allows the 
development of application based GUI in an easy and sophisticated manner. 

The environmental parameters data collected by the sensor node was fed to this GUI which has 
thresholds stored for each parameter. This decides the creation of alert by comparing the 
environmental data with predefined thresholds.  

 

Sensor information in each node displayed in a GUI. 

Under this project, a robot implanted with several sensors, WSN system, water tank and GPS 
was also designed and developed in the lab. A two-way communication between base station 
and master robot has been completed. Path planning algorithms were developed for controlling 
both the master and follower robots. A MATLAB software based algorithm developed has been 
developed and it is working well. Master robot takes that path to reach the target. 

 

Field test of robot and WSN nodes 



 

Business Development 
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During the year 2019-20, we made an effort to forge relationships with MNCs, PSUs and MSMEs. 
This reflected in our notable new commercialization partnerships established with MNCs like 
Forbes & Company Ltd., Elcome Integrated Systems Pvt. Ltd., PSUs like Central Electronics Ltd., 
Ghaziabad, and other MSMEs like Cloud Technologies Pvt. Ltd, Rite Water Solutions Pvt. Ltd. 
Besides transfer of technologies to various industries, first time in the history of CSIO a Renewal 
Agreement of the ToT has also been executed for Head Up Display (HUD) with Bharat Electronics 
Ltd. (BEL), Panchkula. For the first time, one of our technology was exported as well. We regularly 
interacted with industries and associations throughout the year for promotion of its technologies 
resulting in a number of technology commercialization and other agreements. 
 
In its endeavor to realize its vision, CSIR-CSIO has accelerated the process of technology 
transfers. The major activities including technology transfers, MoUs and Agreements signed are 
briefly mentioned below:  
 

Transfer of Technology 

 
1. Postural Stability Assessment System  

The technology “Postural Stability Assessment System” was transferred to M/s Bio-Med Pvt. Ltd., 
New Delhi on 2nd August 2019. 
 
Brief Description 
Postural stability is achieved by maintaining an upright body alignment against gravitational force 
and preserving the equilibrium of the centre of mass (CoM) in an individual’s base of support. 
Successful postural control requires the contribution from a complex sensory system comprising 
visual, somatosensory, and vestibular modalities as well as motor control systems. Ground 
reaction forces are amongst the prominent parameters used for Gait assessment. 

Applications 

• The foot pressure sensor is used for assessing balance stability of individuals. 

• Postural Assessment System is safe to use as a training tool for sit-to-stand, stand-to-sit, 
joint movements for stance and gait analysis.   

• It will bring significant improvement in postural sway.  

• Better spasticity scores of ankle dorsiflexion and planar flexion. 
 

Commercialization of technologies is an important activity of this group. 
We support Project Scientists in establishing new linkages with industry 
partners and R&D Collaborators, targeting the market, improve 
relations with existing partners, strategic planning, marketing of 
knowledgebase, technology transfers, entering into MoUs/Agreements 
and management of projects from their inception to commercialization 
of their outputs. In addition, a number of technical services offered to 
the industry are coordinated by this group. 
 

Business Initiatives & Project Planning 
 

Dr. Surender S Saini 
sssaini@csio.res.in 
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Postural Stability Assessment System 

 
2. Low Cost Air-Conditioner Efficiency Meter (ACE Meter) 

The technology “Low Cost Air-Conditioner Efficiency Meter (ACE Meter)” was transferred to M/s 
Harivansh Consulting OPC Pvt Ltd, Lucknow on 5th August 2019. 
 
Brief Description 
ACE Meter has been designed to evaluate the performance of window air conditioners installed 
in residential and commercial establishments by logging basic parameters of the air-conditioner, 
as its performance deteriorates over time. At present there is no standalone instrument available 
which can generate the Energy Efficiency Ratio (EER) of an air-conditioner unit. 
 

 

 
 
 
 
 
 
 
 

Air-Conditioner Efficiency Meter 

Applications 

• Tool-for-Technician for estimating the efficiency of air-conditioner units  

• Tool to suggest various options like Maintenance, Retrofit, etc. for Energy Management 
in Building Management Systems.  

• It is known that timely maintenance leads to atleast 20% savings in energy cost and this 
can be achieved with the usage of ACE Meter. 
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3. Portable Multiview Smart Microscope 

The technology “Portable Multiview Smart Microscope” was transferred to M/s Inventigen 
Technologies Pvt. Ltd. (Onward Health), Telangana on 13th August 2019. 
 
Brief Description 
An automated whole-slide microscope having user control and image analytics for automatic 
quantification of morphological parameters in microscopic scale. It provides assessment from 
multiple field-of-views such as 3X3 or 5X5 image tiles to get better prospective from the given 
sample  slide in a comparatively lower cost as compared to the available solutions in the market. 

 

Portable Multiview Microscope 

 
4. Marine Bearing Sight for Indian Navy Ships and Submarines 

The technology “Marine Bearing Sight for Indian Navy Ships and Submarines” was transferred to 
M/s Elcome Integrated Systems Pvt. Ltd., Navi Mumbai on 14th September 2019. 

Brief Description 

Marine bearing sight is a navigational instrument used in conjunction with Marine Compass 
Repeater System onboard Naval Ship. It is designed to provide an accurate means to indicate 
the True North and corresponding directions. It provides the ship’s heading or azimuth of identified 
targets, whether on shore, other vessels or even astronomical bodies. The device provides unique 
features of multiple focal lengths and all lighting conditions due to use of polarizer are not available 
with any ship or submarine. 
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Marine Bearing Sight for Navy Ships 

 
The Submarine Marine Bearing Sight is an opto-mechanical device and sub-assembly of the main 
compass repeater system, mounted on top of the graduated compass repeater/ pelorus. Its 
function is to accurately measure the instantaneous azimuth of identified targets, whether 
landmarks on shore, other vessels/targets or selected astronomical bodies, by viewing them 
through the alidade of the bearing sight. This is possible by optically aligning the lubber line within 
the device and the alidade to the selected object and reading off the azimuth from the graduated 
compass rose of the repeater/pelorus. The repeater/pelorus is provided with in-built illumination 
for night readout/ operations. The device provides unique features of multiple focal lengths and 
all lighting conditions due to use of polarizer are not available with any ship or submarine. 

 
Functions 

• Provides accurate bearings of terrestrial objects with optical zooming capability 

• Provides magnified display of aerial or astronomical objects with accurate bearings 

• Operation in dynamic lighting conditions from moonless night to glaring daylight 

• Coupling with marine compass repeater  

• Ruggedized to harsh marine environment conforming to MIL STD 810G including continuous 
operation at +55°C ambient temperature for 16 hours  

• Ingress Protection: Compliance to military specifications rated to IP 67 or higher 

 
5. Electrostatic Disinfection Machine 

The technology “Electrostatic Disinfection Machine” was transferred to M/s Jhosna Corporation, 

Raichur on 18th December 2019. 

 

Brief Description 

The Electrostatic Disinfection Machine, based on the electrostatic principle, produces uniform and 
fine spray droplets of disinfection material in the range of 10-20 µm. Due to the small size of 
droplets, the surface area of spray droplets increases which enhances the interaction with the 
harmful microorganisms. Charged droplets cover the directly exposed and obscured surfaces 
uniformly with increased efficiency and efficacy. Therefore, it kills or inhibits the growth of 
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pathogens. The machine uses very less disinfection material as compared to conventional 
methods, which helps to save natural resources and negligible increase of chemical waste in the 

environment.    
Electrostatic Disinfection Machine 

 
6. Electrostatic Dust Mitigation and Smog Control Device 

The technology “Electrostatic Dust Mitigation and Smog Control Device” was transferred to M/s 
Cloud Technologies Pvt. Ltd. Yamuna Nagar on 10th January 2020. 
 
Brief Description 

Dust is a pervasive problem in handling bulk materials such as coal, cement, construction, 
demolition of buildings, thermal power plants etc. interfering with all aspects of operation. Dust 
suppression systems help to control the dust while improving efficiency. Electrostatic dust 
mitigation device is highly useful in suppressing the dust particles entrained in the air and protect 
the environment in an efficient way. It produces uniform and fine spray particles that are nearly 
equal in proportion of dust size particles. 

The present invention and utility model discloses a multipurpose air-induced air-assisted high-
range electrostatic spraying system based on induction charging principle for dust mitigation and 
environment protection. 

Electrostatic Dust Mitigation and Smog Control Device 

Applications 

• Coal mines 
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• Paper industry 

• Cement industry 

• Misting in rural area 

• Thermal power-plants 

• Hotels and restaurants 

• Stone crushing industry 

• Clay and brick manufacturing 

• General pollution/ Airborne dust 

• Industrial sanitization and disinfectants 
 

7. 3-D Printed Patient Specific Medical Implants 

The technology “3-D Printed Patient Specific Medical Implants” was transferred to M/s Forbes & 
Company Ltd., Mumbai on 17th January 2020. 
 
Brief Description 

Sometimes due to trauma, diseases like cancer or fungal infection, revision surgeries etc the 
available implants in market are not able to provide optimal solution to the patient and the surgeon 
has to use whatever available. To remove this medical barrier, the technology of patient specific 
implants has been developed. Special implants are developed using patient CT-scan/MRI data of 
the patient. The data is used for generating the 3D model of anatomic site. Once developed, 
depending upon the disease infected area is removed for the 3D CAD model. After removal 
Implants are developed over the patient’s 3D model, taking care of fit as well as functionality of 
implant. This technology is also useful for treatment of diseases like bone cancer and fungal 
infections, many amputations and joint replacement can be saved with this technology. Patient 
specific Implants depending upon the requirement can be made hybrid with solid and porous 
metal interface. The porous/lattice structure in implants provide path of bone ingrowth into the 
implant and biological fixation between the implant and host bone. 

3-D Printed Patient Specific Medical Implants 

 

8. Dynamic Postural Stability Assessment System 
The technology “Dynamic Postural Stability Assessment System” was transferred to M/s Oceanic 
Fitness Pvt. Ltd, Mohali on 24th January 2020. 
 
9. Divya Nayan - A Personal Reader for the visually impaired 
The technology “Divya Nayan - A Personal Reader for the visually impaired” was transferred to 
Central Electronics Limited, Sahibabad on 10th February 2020. 
 

Brief Description 
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DivyaNayan is a reading machine for visually impaired or illiterate person where any printed or 
digital document can be accessed in the form of speech output. The device uses a contact line 
scanner for acquiring the image of a printed document. User manually scans the document by 
placing the machine on printed document without knowing the direction of text flow, over the 
document to be read. It uses optical character recognition technique to convert the image into text 
and a text to speech converter, further converts the text into audio. The audio files are organized 
in the machine and can be listened back. The device is standalone, portable, completely wireless 
and IoT enabled. The device can analyse a multicolumn document to provide seamless reading 
and is capable of page, text, and word level navigation while reading. It has currently support for 
reading Hindi and English but can be further configured to other Indian and foreign languages. 
The device is equipped with user inter-faces such as internal speaker, rechargeable battery, USB, 
headphones, SD card, Wi-Fi and Bluetooth to control the machine. 
 

10. Head Up Display for LCA 

The technology “Head Up Display for LCA” was transferred to BEL, Panchkula on 28th February 
2020. 
 
Brief Description 

Head-Up Display (HUD) is an essential aid to 
the pilot of aircraft, especially fighter aircraft. It 
is a transparent display that presents data 
without requiring the pilot to look away from his 
usual viewpoint. The information is projected on 
to semi-reflective transparent glass through a 
combination of special projection technology, 
optical assembly and display source.  

HUD displays flight information such as altitude, 
airspeed, angle of attack, navigation, weapon 
aiming and other flight information in collimated 
form so that the pilot is able to view the 
information with his/her head "up" and looking 
forward, instead of looking down on other instruments mounted in the cockpit. It can also be used 
to adequately overlay imagery that has a physical relation to the real environment, which makes 
the information easier to apprehend, such as the runway symbology under poor weather 
conditions. 
 

11. Process Technology for Safe Disposal of Waste Mercury Based Lamps and Separation 

of its Phosphor & Glass 

The technology “Process Technology for Safe Disposal of Waste Mercury Based Lamps and 
Separation of its Phosphor & Glass” was transferred to M/s AdvMetal Combine Pvt. Ltd.,New 
Delhi on 17th March 2020. 
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Brief Description 
Realizing the need of tools for the safe 
dismantling of used compact fluorescent lights 
(CFLs) and tubes, and a subsequent 
separation of glass and phosphor materials 
from them, following process technologies 
have been developed to benefit the Indian 
industry for recycling of waste. 
 
A process has been developed to treat the 
waste CFLs and tubes through an easy and 
toxic chemical-free method so as to separate 
glass and phosphor power.  
 

Memoranda of Understanding (MoUs) Signed 

The institute has always accorded high priority to establish strong R&D-Academia-Industry 
linkages by entering into various MoUs with leading institutes & industrial partners with a view to 
share expertise and to foster networking of resources. During 2019-20, the following Memoranda 
of Understanding were signed by CSIR-CSIO: 
 

S .  N o . With Whom Signed Scope of MoU Date Duration 

1.  

Dashmesh 
Industries 

Work Together in the areas of Advanced 
Agri-Instrumentation, design,fabrication, 
up-scaling and development of Advanced 
Spraying technologies 

17-05-2019 5 Years 

2.  

Hindustan 
Aeronautics Limited, 
UP 

Indigenisation of Precision Optical 
Components for Su-30 MKI, Jaguar and 
Hawk Aircrafts, Refurbishment of Optical 
Components for IR and laser based 
Avionics Systems. 

10-07-2019 Long term 

3.  
IIT, Delhi Exchange of Faculty, Cooperative 

Research Programmes, Publications etc. 
16-07-2019 5 Years 

4.  
NIT Hamirpur Joint Research Work in the areas of 

mutual interest. Impart training to staff, 
students and technical personnel. 

11-11-2019 5 years 

5.  
NIT Kurukshetra Joint Research Work in the areas of 

mutual interest. Impart training to staff, 
students and technical personnel. 

11-11-2019 5 years 

6.  
NIT Jalandhar Joint Research Work in the areas of 

mutual interest. Impart training to staff, 
students and technical personnel. 

11-11-2019 5 years 

7.  
NIT Srinagar Joint Research Work in the areas of 

mutual interest. Impart training to staff, 
students and technical personnel. 

11-11-2019 5 years 

8.  

CIBIOD, Post 
Graduate Institute of 
Medical Education & 
Research, 
Chandigarh 

Facilitate innovation and deployment of 
solutions in the areas of medical devices, 
instruments, bio-design and affordable 
healthcare. 

10-12-2019 14.03.2020 
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S .  N o . With Whom Signed Scope of MoU Date Duration 

9.  

National Technical 
Research 
Organisation 
(NTRO), Govt of 
India 

Joint R&D Projects to suit NTRO's 
requirements, opportunities for trainings 
and Higher Education for NTRO. 

16-12-2019 16.12.2024 

10.  
Delhi Technological 
University, Delhi 

Joint Research projects, exchange of 
staff and students, Co-Supervision and 
participation in Seminars etc. 

11-02-2020 5 years 

 
 

Project Agreements 

The institute entered into Project Agreements with the following organisations: 
 

S. No. With Whom Signed Scope of Agreement Date 

1.  
Department of 
Biotechnology (DBT), 
New Delhi 

Nano Biotechnology Research related to "Solid 
tumour targeting using homing peptides and 
plasmonic photothermal technique" 

08-May-19 

2.  
Department of 
Biotechnology (DBT), 
New Delhi 

Research related to "Hand-Held FRET-
APTACHIP: Monitoring of Pinnatoxins in food" 

08-May-19 

3.  
Department of 
Biotechnology (DBT), 
New Delhi 

Development of Novel Fluorescent platforms for 
the detection of heavy metals in water 

08-May-19 

4.  
Indian Spinal Injuries 
Centre, New Delhi 

Collaborative Research  for " Virtual Intelligence 
in Home Based Rehabilitation" 

17-Jul-19 

5.  
NDA with M/s Atsuya 
Technologies Pvt. Ltd., 
Chennai 

Collaborative Research in the areas of Heritage 
Structures and NILM 

02-Dec-19 

6.  

Memorandum of 
Agreement between 
CHT Noida, BPCL 
CRDC Greater Noida 
and CSIR-CSIO 

To demonstrate functional laboratory level proof 
of concept of fibre optic gas sensor and system 
for gas composition analysis of mixture of 
hydrogen sulphide and carbon monoxide gas at 
laboratory level (CSIR-CSIO) for its application 
in Petroleum Industry. 

04-Dec-19 

7.  
Biotech Consortium 
India Ltd., New Delhi 

For organizing "Skill Development Workshop - 
"Operation and Testing of Medical Devices" 
under National Biopharma Mission 

05-Dec-19 

8.  
Biotech Consortium 
India Ltd., New Delhi 

For organizing "Skill Development Workshop - 
"Bio-signal Acquisition and Analysis" under 
National Biopharma Mission 

17-Dec-19 

9.  
PGIMER, Chandigarh For the project " Machine for performing Double 

Volume Exchange Transfusion" 
19-Feb-20 

 
OTHER ACTIVITIES 
  
International Projects 

• Indo-Hungarian project titled “ICT based Tools for Assessment and Improvement of 
Efficacy of Upper Limb Robotic Rehabilitation using Thermographic Diagnostic Method 
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(ThermoRehabRob)” from National Institute for Medical Rehabilitation, Budapest, 
Hungary for 3 years. 

• Indo-German project titled “Optoacoustic Microscope on a fiber tip for endoscopic 
application” from Technical University, Munich, Germany for 2 years. 

Technology Compendium of around 80 technologies was prepared and has been circulated 
among various industries for exploring commercialization prospects. 
 
Testing of UVC Disinfection Systems/Chambers- ICMR has empanelled CSIR-CSIO for the 
testing of UV based Systems/ Products. Around 40 different models (ranging from pocket to 
chambers) of different companies including MNCs have been successfully tested by the CSIO 
Chennai S&M centre within 2 months. 
 
 



 

Human Resource 

Development 
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Activities of Academy of Scientific & Innovative Research (AcSIR), 

CSIR-CSIO Chandigarh Campus 
 

CSIR-CSIO Chandigarh is a participating lab of Academy of Scientific & Innovative Research (AcSIR) 

since its inception. The AcSIR was established in 2010 (by a resolution of GOI on July 17, 2010) and 

formalized by an Act of Parliament vide The Gazette of India (dated February 7, 2012) and notified on 

April 03, 2012 as an Institution of National Importance. It was set up based on a ‘Hub and the Spokes’ 

model where hub is responsible for centralized administrative functions. Its mandate is to undertake high 

quality teaching and advanced research in frontier areas of Science and Technology with a mission to 

create highest quality personnel with cross- disciplinary knowledge, aiming to provide leaders in the field 

of science and technology. The AcSIR-CSIO Chandigarh campus offers courses in PhD (Sciences), 

Direct PhD (Sciences), Sponsored PhD (Sciences), PhD (Engineering), Integrated Dual-Degree PhD 

(IDDP) Program and M.Tech in Advanced Instrumentation Engineering. The broad expertise includes 

avionics, optics & photonics, nano-science, nano-technology & nano- photonics, advanced materials & 

sensors, optical devices & systems, multi-sensors & computational instrumentation, seismic sensors & 

systems, ubiquitous analytical techniques, bio-medical engineering & instrumentation, Agrionics, 

precision mechanical systems, etc. 

 

Currently, around 200 Ph.D. and M.Tech students are enrolled with AcSIR at CSIR-CSIO, admitted twice 

a year, under the guidance of CSIO scientists who also serve as AcSIR faculty.  

 

Major Milestones During 2019-2020 are as Under: 

• Nos. of Colloquium Held: 06 

• Nos. of Thesis Submitted: 18 

• Nos. of Students enrolled in August 2019 Session: 25 

• Nos. of Students enrolled in January 2020 Session: 24 

• Nos. of Students awarded by Ph.D. Degree's: 16 

 

Following Students Successfully Defended their Ph.D. Theses: 

i. Ms. Divya Agrawal 

ii. Ms. Neha Khatri 

iii. Mr. Harjodh Singh 

iv. Mr. Srikanth Vasamsetti 

v. Mr. Deepak Sharma 

vi. Mr. Nitin Kumar 

vii. Mr. A.K. Shukla 

viii. Mr. Shashank Sundriyal 

ix. Mr. Vemuri SRS Praveen Kumar 

x. Mr. Mukesh Kumar 

xi. Ms. Sarita Devi 

xii. Mr. Swagat Kumar Samantaray 

xiii. Ms. Naga Vara Aparna Akula 

xiv. Mr. Siddharth Kaushik 

xv. Ms. Vandana Gupta 

xvi. Ms. P. Sunita 
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Glimpse of Major AcSIR-CSIO Activities During 2019-2020: 
First AcSIR-CSIO Chandigarh sport meet “ARDOUR-2019” was organized during September 06-09, 2019 

at CSIO Chandigarh campus. In the sports meet, various track and field events were played. The track 

and field events played included cricket, football, volleyball, badminton, table tennis, carrom and chess, 

kho-kho, kabaddi, and track events wherein around 250 participants from AcSIR-CSIO, ISTC, Project 

staff and CSIR-CSIO Staff participated in team and individual events. The cultural evening was also the 

part of the event which comprised of various performances including Ganesh Vandana, Instrumental 

performances, Rajasthani dance, Melody performance, Stand-up comedies, Marathi dance, Bhangra 

dance, etc. At the closing ceremony, with due recognition to the aptitude and acumen of our brimming 

students and other participants, the prize distribution ceremony was conducted and winners were 

honored with gold, silver and bronze medals.  

 

 
 

 

During the year 2019-2020, various activities were carried out by AcSIR-CSIO Chandigarh Chapters of 

Optical Society of America (OSA), International Society for Optics and Photonics (SPIE), and Institution of 

Electrical and Electronics Engineers IEEE). Brief details are as under: 

 

AcSIR-OSA Events: 2019-2020 

• Lecture by Dr. Amol Choudhary in the area of Optics & Photonics. 

• OSA Outreach Programmes: Kendriya Vidyalaya Sector-47, Chandigarh. 

• NGO Visit: Sankalp NGO, Khalsa Centre. 

• Celebrated International day of light in CSIR-CSIO, Chandigarh. 

• Industrial visit: LABSUN in Ambala (INDIA). 

• Organized events on National Science Day, CSIR Foundation Day, CSIO Foundation Day and 

National Technology Day 
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• Drawing and painting competition on “Light in life” is organized for school students. 

 

SPIE Chapter Activities: 2019-2020 

• Organized demo experiment of optics and photonics on National Science Day Celebrations: 

February 28,  2019. 

• Nobel Laureate Distinguished Lecture on “Photoresponsive Biomolecular Systems”, attended by 

SPIE members and organized at CSIR-IMTECH, Chandigarh, March 14, 2019. 

• Membership drive “An insight to SPIE CSIO Chandigarh Chapter”, SPIE CSIO Chandigarh 

Chapter: April 03-30, 2019. 

• Web lecture on “Establishment of a SPIE Chapter in University” by Ms Pooja Gupta, and Dr. 

Umesh Tiwari, Faculty Advisor, SPIE CSIO Chandigarh Chapter: May 16, 2019. 

• Industrial visit jointly organized by SPIE CSIO Chandigarh Chapter and OSA Chapter on 

occasion of International Day of Light – 2019: May 31-June 02, 2019. 

• Research lab visit to CSIR-IHBT Palampur by SPIE Chapter Members: July 03, 2019. 

• Student benefits and programs jointly organized by SPIE CSIO Chandigarh Chapter and OSA 

Chapter: August 21, 2019. 

• Lecture on transfusion medicine “Iron Deficiency and Ways to Improve it” by Dr. Kshitija Mittal 

jointly organized by SPIE CSIO Chandigarh Chapter: and IEEE SB: September 23, 2019. 

• School Outreach by Manish Kalra and Prachi Arora organized by: SPIE CSIO Chandigarh 

Chapter, OSA, and IEEE SB: September 26, 2019. 

• CSIR Foundation Day Celebrations: October 17-18, 2019. 

• Workshop on “Advanced Photonics Technologies in Sensing, Communication & Instrumentation 

(WAPT-2019)”, lectures by Prof. Zeev Zalevsky, Prof. B. P. Pal, Dr. Ranjan Singh, Prof. Dibakar 

Roy Chowdhury, Dr. Samir K Mondal and Dr. Vinod Karar, November 16,  2019. 

• Outreach activity “Learning with light” (including hands-on activities) by Mr. Keshav Samrat Modi 

and Mr. Amit Panday, December 17, 2019. 

• VLP lecture on “Classical and Quantum Integrated Silicon Photonics” by Prof. Lorenzo Pavesi, 

University of Trento, Italy, February 28, 2020. 

• Organized demo experiment on Optics And Photonics on National Science Day Celebrations. 
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IEEE AcSIR-CSIO Student Activities 

 

• Workshop organized on Carbon Footprints Towards Sustainability,  27-08-2019.  

• Membership drive organized for WIE, IEEE SB AcSIR-CSIO, 02-09-2019. 

• In collaboration with IEEE-PEC, Engineer’s Day Celebrated, 13-09-2019.  

• Technical talk on “Introduction to Deep Learning Theory and Practical Applications”, 18-09-2019. 

• IEEE Day-2019 Celebrations, 01-10-2019. 

• Workshop on Android App Development, 11-10-2019. 

• Lecture on Career Planning & Goal Setting, 13-11-2019. 

• Online quiz on Electrochemistry, December 08-09, 2019. 

• Graphical Abstract Designing Competition-2019, December 11-15, 2019. 

• IEEE-Annual General Meeting 2019, December 17, 2019.  

• Webinar on "Building your Springboard: an Awesome Resume”, January 24, 2020.  

• A lecture on the “Role of Scientific and Technological Research on Upliftment of Society”, 

February 04, 2020. 

• Online quiz on Machine Learning and Artificial Intelligence, March 31, 2020. 

 

Recognitions and Participation of AcSIR-CSIO Students in Conferences, Fellowships, 

Workshops, etc. During 2019-2020 

 

Name of the 

Student (Mr./Ms.) 

Supervisor Recognition/Activity 

Ambika Bhardwaj Dr. Sudeshna 

Bagchi 

Best Paper Award- JTA International Multidisciplinary 

Conference (JTACON-2020) 

Anupma Thakur Dr. Pooja Finalist & Brand Ambassador of Euraxess India at 

Euraxess Science Slam India-2019 

Anupma Thakur Dr. Pooja Anton-Paar India Synthesis Award-2020 

Anupma Thakur Dr. Pooja Best Poster Presentation- Nanoscale Royal Society of 

Chemistry (RSC), International Conference on 

(ICONSAT-2020) 

Anupma Thakur Dr. Pooja Best Poster Presentation,  IEEE International Conference 

on Energy, Environment & Material Sciences (ICE2M-

2019) 

Anupma Thakur Dr. Pooja Best poster presentation at National Workshop on 

Catalysis for Clean Energy and Safe Environment 

(CCESE-2019) 

Anupma Thakur Dr. Pooja Best Presentation Award, International Workshop on 

Energy, Power and Environment, NIT Kurukshetra 

Anupma Thakur Dr. Pooja Awarded IITB-Metrohm Young Chemist Award-2019 

Travel Funding 

Anupma Thakur Dr. Pooja Awarded Registration Grant by IEEE Communication 

Society, IEEE Photonics Society and OSA: To attend The 

Optical Networking and Communication Conference & 

Exhibition, San Diego, California, USA 
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Name of the 

Student (Mr./Ms.) 

Supervisor Recognition/Activity 

Anupma Thakur Dr. Pooja Awarded Travel Grant Funding for "International 

Workshop on Advanced Materials (IWAM-2019)" ,  Ras Al 

Khaimah, United Arab Emirates 

Chetna Sharma Dr. Sanjeev Kumar Best Paper Award - 8th International Conference on 

Recent Trends in Computing, Ghaziabad 

Divya Khurana Dr. Sanjeev Soni Poster presentation at International conference on 

Biomaterial-based Therapeutic Engineering and 

Regenerative Medicine, IIT Kanpur, Kanpur 

Divya Khurana Dr. Sanjeev Soni Awarded Travel Grant Funding to attend "International 

workshop on Advanced Materials (IWAM-2020)" ,  Ras Al 

Khaimah, United Arab Emirates 

Divya Khurana Dr. Sanjeev Soni Poster Presentation at "International Workshop on 

Advanced Materials (IWAM-2020)" ,  Ras Al Khaimah, 

United Arab Emirates 

Divya Khurana Dr. Sanjeev Soni Paper Presentation in National conference of biomedical 

engineering (NCBE 2020), NITTTR, Chandigarh 

Harmeet Kaur Dr. Amit L. Sharma International Travel Support by DST, SERB 

Harmeet Kaur Dr. Amit L. Sharma Conference - IEEE NMDC 2019, Sweden 

Lavlesh  Dr. Raj Kumar Conference- Poster Presentation in FiO+LS 

Lavlesh  Dr. Raj Kumar Workshop- Attended Siegman International School on 

Lasers, Poland 

Lavlesh  Dr. Raj Kumar CLEO, Sun Jose,CA, United States 

Lavlesh  Dr. Raj Kumar Poster Presentation on Digital holography and three 

dimensional imaging, Washington DC, USA. 

Manisha Sharma Dr. Suman Singh BRICS- Young Scientist Conclave, Brazil, November 2019 

Mayank Garg Dr. Suman Singh International Travel Support Scheme by SERB 

Mayank Garg Dr. Suman Singh Conference: Analytical Research Forum, 2019, London 

Mayank Garg Dr. Suman Singh 23rd International Conference on Miniaturized Systems 

for Chemistry and Life Sciences (µTAS 2019), Switzerland 

Mayank Garg Dr. Suman Singh Symposium: Lab-on-a-chip symposium, London 

Mayank Garg Dr. Suman Singh Newton-Bhabha Ph.D. Placement Program jointly funded 

by Department of Biotechnology, Govt. of India and British 

Council, UK 

Palwinder Kaur Dr. Amol P. 

Bhondekar 

SERB-Purdue University Overseas Visiting Doctoral 

fellowship 

Parul Dr. Sanjeev Kumar Paper Presentation,  8th International Conference on 

Recent Trends in Computing, Ghaziabad 

Parul Dr. Sanjeev Kumar  Poster Presentation at Indo- French Workshop on 

Robotics for Rehabilitation  

Parul Dr. Sanjeev Kumar  Workshop at Indo-French workshop on robotics for 

rehabilitation, Chandigarh   
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Name of the 

Student (Mr./Ms.) 

Supervisor Recognition/Activity 

Pooja Sharma Dr. Suman Singh Poster Presentation-International Conference on 

Advances in Polymeric Materials & Human Healthcare 

(APA STERMI 2019), International Centre Goa, Goa 

Praveen Lakhera Dr. Sanjeev Kumar ICMR-SRF Fellowship 

Reetu Rani Dr. Suman Singh CSIR Foreign Travel Grant  

Reetu Rani Dr. Suman Singh 6th Nano Today Conference, Lisbon, Portugal 

Reetu Rani Dr. Suman Singh International conference on Advances in Polymeric 

Materials & Human Healthcare (APA STERMI 2019) , 

International Centre, Goa 

Reetu Rani Dr. Suman Singh International Conference on Electrochemistry EIHE-2020 

organized by Indian Society for Electroanalytical 

chemistry (ISEAC), BARC, Mumbai 

Rizul Gautam Dr. Sanjeev Soni ICMR- Senior Research Fellow 

Rocky Raj Dr. Sunita Mishra ICMR Senior Research Fellowship 

Sagar Taneja Dr. Baban K. 

Bansod 

AGU Virtual Berkner Travel Fellowship-2020 

Sagar Taneja Dr. Baban K. 

Bansod 

Best Poster Award - International Web-Conf 2020-

ANRCM 

Sagar Taneja Dr. Baban K. 

Bansod 

Young Researcher Award at BiGMAP-2019 

Sarabjot Kaur Dr. Sanjeev Soni Poster Presentation, International Conference on 

Biomaterial-Based Therapeutic Engineering and 

Regenerative Medicine, IIT Kanpur 

Saurabh Kaushik Dr. Tejpal Singh International Travel Support by DST, SERB 

Saurabh Kaushik Dr. Tejpal Singh Best Poster Award-"Third Place" at 5th International YES 

Congress 019, Berlin Germany. 

Shikha Dr. Vinod Karar Poster Presentation - JTACON 2020 at Jamia Teachers 

Asociation (JTA), Jamia Milia Islamia,New Delhi 

Shikha Dr. Vinod Karar Best Paper Award: Analysis of Occlusion Detection and 

Handling Mechanism for Intelligent Traffic Surveillance 

Systems 

Swati Bansal Dr. Bhargab Das Poster Presentation - ICOL 2019, IRDE, Dehradun 

Swati Bansal Dr. Bhargab Das Oral Presentation - National Conference of Biomedical 

Engineering (NCBE 2020),  NITTTR, Chandigarh. 

Swati Bansal Dr. Bhargab Das Appointed as an IEEE AcSIR CSIO Campus Ambassador 

for CSIR – CSIO 

Vikas Dr. Sanjeev Soni Poster Presentation - International Conference on Optics 

and Electro-Optics 2019, IRDE, Dehradun 

Vikas Dr. Sanjeev Soni Paper Presentation,  National conference of biomedical 

engineering (NCBE 2020), NITTTR, Chandigarh 

Vikas Dr. Sanjeev Soni ICMR- Senior Research Fellow 

K Manjunath Dr Neha Khatri Finite Element Methods for Engineering and Research -

IIT Mandi 
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Name of the 

Student (Mr./Ms.) 

Supervisor Recognition/Activity 

K Manjunath Dr Neha Khatri Lattic Boltzmann Method For Multicomponent Flows GIAN 

Course -IIT Indore 

Prachi Rajput Dr. Pooja DST-WOS A (Woman Scientist A) Fellowship 

K Manjunath Dr Neha Khatri Deep Learning and it's Applications-CSIO, Chandigarh 

Vikash Shaw Dr. Sanjeev Kumar Best Paper Award in ICRTC-2020 

Vikash Shaw Dr. Sanjeev Kumar Awarded with ICMR-SRF 

Poonam Kumari Dr. Manoj K. Nayak Best Poster Presentation Award,  2nd International 

Conference RAFAS 2019, LPU 

Vikash Shaw Dr. Sanjeev Kumar Awarded Best Volunteer,  IEEE AcSIR-CSIO Student 

Chapter for 2019 Session. 

Vikash Shaw Dr. Sanjeev Kumar Awarded First Prize in IDEATHON Contest for Presenting 

a Solution Under Healthcare Theme 

K Manjunath  Dr. Neha Khatri Workshop on Embedded System-IIT Ropar 

Prachi Rajput Dr. Pooja Workshop on Interpretation of Instrumental Methods, 

January 2020: Satyabhama Institute of Science and 

Technology and CSIR-NML, Chennai 

Vikash Shaw Dr. Sanjeev Kumar Participated in a Hackathon and presented a solution on 

Phasing-out Mercury, CBME MedTech Workshop, 2019 

K Manjunath Dr. Neha Kahtri Participated in SAMARTH Udyog Bharat 4.0 -CMTI, 

Bengaluru. 

Poonam Kumari Dr. Manoj K. Nayak Paper Presentation at JTA international multidisciplinary 

conference JTACON-2020. 

Vikash Shaw Dr. Sanjeev Kumar Paper Presentation: IEEE International Conference On 

Recent Developments In Control, Automation And Power 

Engineering (RDCAPE), 2019 

Poonam Kumari Dr. Manoj K. Nayak Poster Presentation- International conference on 

nanoscience and technology (ICONSAT) March 2020 – 

Kolkata 

Prachi Rajput Dr. Pooja Poster Presentation - International Conference on 

Nanoscience and Technology, March 2020 – Kolkata 

Shailesh Mohine Dr. Baban K. 

Bansod 

Conference:- Paper Presentation at IEEE I2CT 2019 

Conference, Pune 

Prachi Rajput Dr. Pooja Short term Course on Smart Functional Materials for 

Emerging Applications - August 2020, PEC, Chandigarh 

Prachi Rajput Dr. Pooja Short Term Course on Chemistry For Engineering 

Applications, September 2020, NIT Jalandhar 

Shailesh Mohine Dr. Baban K. 

Bansod 

Faculty Development Programme on LaTeX organised by 

EETICS, funded by National Mission on Education 

through ICT, MHRD, Govt. of India 

Shailesh Mohine Dr. Baban K. 

Bansod 

Faculty Development Programme on Advancements in 

Signal Processing and optimization Techniques organised 

under EICT by MeitY, Govt. of India at IIT Roorkee 
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Name of the 

Student (Mr./Ms.) 

Supervisor Recognition/Activity 

Shailesh Mohine Dr. Baban K. 

Bansod 

Workshop Organised by IEEE Signal Processing Society, 

Delhi Chapter on the topic "Deep-learning and 

Reinforcement learning" using MATLAB for Medical 

Application,  IIT Delhi, July 22-23, 2020 

Pooja Dr. Pooja Workshop on Interpretation of Instrumental Methods, 

January 2020: Satyabhama Institute of Science and 

Technology and CSIR-NML, Chennai 

Pooja Dr. Pooja Workshop on Electrochemical Techniques For Energy, 

Sensor and Corrosion Application (WET-2019) 

Ratan Das Dr. Neelesh Kumar Best Poster Award,  Indo-French Workshop On Robotics 

For Rehabilitation (RoboRehab 2019) 

Ratan Das Dr. Neelesh Kumar Second Runner Up, CBME Medtech hackathon organised 

by IIT Ropar 

Ratan Das Dr. Neelesh Kumar Visiting Doctoral Fellow at LIRMM, France from 

CNRS/INRIA 

Ratan Das Dr. Neelesh Kumar Selected for SERB International Travel Grant for IEEE 

Sensors 2019, Canada 

Ratan Das Dr. Neelesh Kumar Selected for CCSTDS International Travel Grant for IEEE 

Sensors 2019, Canada 

Siddhartha Sarkar Dr. Bhargab Das 1st prize in Technology for society category - “Society 

Driven Technological, Innovation And Research – IEEE-

STIR, 2019” for “Unattended Ground Sensor for the 

Mitigation of Elephant Death on the Rail Track” 

Siddhartha Sarkar Dr. Bhargab Das 2nd prize in Technology for Society Category - “Society 

Driven Technological, Innovation and Research – IEEE-

STIR, 2019” for “Development of an Endoscopic Catheter 

Mounted Impedance Probe to Assess Mucosal Health” 

Pooja Gupta Dr Samir K. Mondal SPIE Student Chapter Officer Travel Grant 2019 for 

attending Photonics West 2019. 

Pooja Gupta Dr Samir K Mondal Poster Presentation in Photonics West 2019 “Application 

of Bessel Beam from Deep Seated Negative Axicon in 

Optical Coherence Tomography Of Tissue Structure” 

Pooja Gupta Dr Samir K Mondal Faculty Development Programme on Advancements in 

Signal Processing and Optimization Techniques 

Organised under EICT by MeitY, Govt. of India at IIT 

Roorkee 

Pooja Gupta Dr Samir K Mondal Awarded ICMR- Senior Research Fellow 

Gaurav Dwivedi Dr. Raj Kumar Presented in Imaging and Applied Optics Congress 2020 

(OSA) “Quality Evaluation of Reconstructed Images in 

Digital Holography to Analyze the Effects of Source Power 

and Exposure Times” 

Pardeep Bhanot Dr. Sanjit Kumar 

Debnath 

Poster presentation in International conference on Optics 

and Electro-Optics held at IRDE-Dehradun,  October 19-

22,  2019 
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Student (Mr./Ms.) 

Supervisor Recognition/Activity 

Pardeep Bhanot Dr. Sanjit Kumar 

Debnath 

Attended the National Conference on Biomedical 

Engineering, NITTTR, Chandigarh,  January 22-24, 2020  

Vikas Dr. Harry Garg Participated in Programme on “Mathematical Modelling 

And Analysis Of Basic Engineering Problems Using FEM 

with Hands-On Hypermesh”,  Malaviya National Institute 

of Technology, Jaipur, December 16-20, 2019 

Davinder Pal Singh Dr.Neelesh Kumar Awarded "Most Needed Device Award" in Innovation 

Through Design Thinking Competition, Indian Spinal Cord 

Injury Centre, New Delhi 

Priyanka Thawany Dr. Umesh Tiwari Poster Presentation,  ICOL, IRDE, Dehradun 

Karvan Kaushal Dr. Rajesh V. 

Kanawade  

Best Poster Presentation in ISOT( International 

Symposium on Opto-Mechatronics Technology) – 2019 

Devendra Singh 

Parihar 

Dr. H K Sardana First prize on Demonstration of AI-based Challenge on 

Machine Intelligence and Deep Learning (MIDL-2019),   

CSIR- CSIO, Chandigarh 

Devendra Singh 

Parihar 

Dr. H K Sardana Best Poster Presentation Award on Society-driven 

Technological Innovation and Research (STIR-2019), 

CSIR-CSIO, Chandigarh 
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 INDO-SWISS TRAINING CENTRE (ISTC) 
Indo-Swiss Training Centre (ISTC), a constituent unit of CSIR-

Central Scientific Instruments Organisation (CSIR-CSIO), awards 

Engineering Diploma and Advanced Diploma to the students. 

During these courses, emphasis is laid on practical training to 

impart skill development. The course contents cater to the demand 

of all major industries dealing in Mechatronics, Electrical, Design 

& Manufacturing, Die & Mould, Electrical, Design & Manufacturing, 

Die & Mould, Electronics and Mechanical engineering.  
 Narinder S Jassal, Principal ISTC 

          nsjassal@csio.res.in 

 

Presently, ISTC pass-outs are working at senior positions in India & Abroad. Some of the ISTC 

pass-outs have opened their own Industries & are also generating employment. ISTC has 

adopted the mandate to create and train some of the best of tomorrow’s Science & Technology 

leaders through a combination of innovative and novel curricula, pedagogy and evaluation.  

The basic aim of this Training Centre is to prepare young technical personnel with solid practical 

background to fill the gap between the engineer/designer and the skilled worker. All the trainees 

work on machines individually and are trained to execute industrial jobs and face real life work 

environment. A robust system of performance evaluation has been devised to maintain the quality 

of training. Presently, ISTC is offering following skill based training programme: 

 

S. No.  Name of Programme  Duration  Intake in 

2019-20  

1.  Advanced Diploma in Die & Mould 

Making  
4 Year 15 

2.  Advanced Diploma in Mechatronics & 

Industrial Automation  
4 Year 15 

3.  Diploma in Electronics Engineering  3 Year 55 

4.  Diploma in Mechanical Engineering 

 (Tool & Die)  
3 Year 55 

5.  PG Diploma in CAD/CAM  1 Year 10 

6.  PG Diploma in Mechatronics  1 Year 10 

7.  Advanced Certificate Course in 

Mechatronics  
6 Months 15 

8.  Advanced Certificate Course in 

CAD/CAM 
6 Months 15 

Total Intake During 2019-20 190 

 

Total 140 students were admitted through an all India entrance examination held in Chandigarh 

on 7th July, 2019 for the session 2019-20.  

 

The various activities carried out by ISTC during 2019-20 are presented here. 
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54th Convocation of ISTC 

 

The 54th Convocation of ISTC was held on 28th June, 2019 at the CSIR-CSIO auditorium. Dr 

Indraneel Ghose, Senior Advisor, Education, Research and Innovation, Embassy of Switzerland, 

New Delhi graced the event as a chief guest. A total of 116 students (including 51 students of 

Mechanical Engineering, 49 students of Electronics Engineering and 16 students of Post 

Graduate Diploma) received their diplomas. The number of passing outs students and the winners 

of gold & silver medals in various courses of the session 2019-2020 are as below:  

 

Diploma in Mechanical Engineering (Tool & Die) passing out students : 51 

Director’s Gold medal        : Kuljeet Singh 

Principal’s Silver medal                   : Ram Gopal 

 

Diploma in Electronics Engineering Passing out students   : 49 

Director’s Gold medal        : Anuj Garg 

Principal’s Silver medal                   : Pardeep Kumar 

 

 
Prof. RK Sinha, Director CSIR-CSIO awarded Diploma to Passing out  

Student during 54th Convocation of ISTC on June 28, 2019 
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Chief Guest Dr Indraneel Ghose, Senior Advisor, Education, Research and Innovation, Embassy of 

Switzerland, New Delhi presenting medal to passing out student during 54th Convocation of ISTC 

 

 

ISTC Entrance Exam-2019 

A total of 924 candidates appeared in the ISTC entrance exam for admission to 140 seats in the 

Indo-Swiss Training Centre (ISTC) which was held on 7th July, 2019 (Sunday). ISTC offers 

diploma courses in Electronics and Mechanical Engineering with an intake of 55 seats in each 

course and advanced diploma Courses in Mechatronics & Industrial Automation and Die & Mould 

Making with an intake of 15 seats in each course. 

 
Snapshots of Students appearing for ISTC Entrance Exam 

 

ISTC Admission Counseling-2019 

Admissions Counseling for ISTC courses with a total intake of 140 seats for the session 2019-

2020 were held at ISTC, CSIR -CSIO on 24th and 25th July 2019. 

 

 
Glimpse of students attending counseling at ISTC 

 

ISTC Campus Placements  

With the sincere efforts of the placement team headed by Sh. PK Manjhi, Sr. Tech. Officer (3), 

various reputed companies visited ISTC & made campus placements of nearly all the eligible 

students.  Rest of the students opted for higher studies. Students got placed in companies like 

Godrej, Addverb Technologies, Exicom Telesystems Ltd, Fanuc, KUKA, Honda Tynor Orthotics 

Pvt. Ltd, Bagful International LLP, Evage Ventures, Groz-Beckert Phantom Healthcare, Able 

Healthcare, IATC Siemens STE, BN Hi-Tech and Ind Swift Ltd.  The salary offered varied between 

Rs. 2.50 to Rs. 6.00 lakhs per annum. 
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ISTC Prize Distribution Function-2019 

A Prize Distribution Function was organized on 27th June, 2019 to distribute the prizes to the ISTC 

students for their participations in Sports, Cultural Programs and NCC etc. Prof. Neena Sinha, 

Professor & Dean, University School of Management Studies, GGS Indraprastha University, New 

Delhi, graced the occasion with his presence as a chief guest of the function. She distributed the 

prizes/medals to the students. Prof. R.K. Sinha, Director CSIR-CSIO also graced the occasion. A 

cultural event was also organized during the event. 

 
Glimpses of ISTC Prize Distribution Function 2019 

 

ISTC Sports Week - 2020  

The ISTC Sports Week - 2020 was organized from 24th to 28th February 2020 at ISTC, CSIR-

CSIO. The celebrations began with the march past organized by the students of ISTC. Various 

events like, athletics, football, table tennis, carom, volleyball, badminton were organized in these 

four days. A friendly cricket match between the teachers of ISTC was held immediately after the 

inaugural function. Mrs. Sangeeta Garg, Registrar of ISTC was the chief guest of the function. 

 

 
Glimpses of the ISTC Sports Week -2020 
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NCC Activities at ISTC 

The NCC activity is compulsory and regular activity for the ISTC students. The NCC Cadets have 

attended Annual Training Camps at the National level. The highlights of the NCC activities during 

the year are depicted here. 

• Total 52 Cadets of ISTC along with ANO attended Annual Training Camp (ATC) held at 

PGGC-11, Sector 11, Chandigarh from 24th June to 3rd July 2019. 

• Hitesh (2018-96) attended ‘Basic Leadership Camp’ at Mahout, Punjab from 16th to 27th 

August 2019. The cadet participated in various other activities during the camp. He also 

won silver medal in sports competition organized during the camp.  

• Total 40 Cadets of ISTC participated in ‘Swachtta Bharat Abhiyan Rally’ conducted by 2, 

Chandigarh Battalion NCC at Raipur Khurd, Chandigarh on 5th September 2019. 

• ISTC participated in the ‘NCC Pan-India Swachhta Pakhwada Relay Cycle Rally’, as part 

of the 150th birth anniversary of Mahatma Gandhi on 22nd September 2019. Five ISTC 

NCC cadets namely, Tanuj Raj Poudel, Pardeep Singh, Akshay, Kunal, Ankit and their 

leader, ISTC faculty Lt. Hishwinder Singh were part of the team cycling from Chandigarh 

to Ambala Cantt to further handover the baton to Ambala group. The cycle rally was 

conducted by all state NCC Directorates to generate awareness among citizens about the 

importance of Swachhta in day-to-day life.  

• Seven Cadets attended ‘Army Attachment Camp (AAC)’ held at Chandimandir Cantt. from 

1st to 15th November 2019. 

• Ten Cadets attended ‘Combined Annual Training Camp (CATC)’ held at NCC Academy, 

Ropar, Punjab from 25th November to 4th December 2019. 

 
ISTC students participating in Various NCC Activities  

 

National Service Scheme (NSS) Activities at ISTC 

NSS Programme Officer, Mr. Ajay Kumar, Technical Assistant, conducted various awareness 

social activities including plays, Swachh Bharat rally, Nukkad Nataks, etc. to create awareness 

amongst the students of ISTC. These activities were performed by ISTC students including NCC 

Cadets.  
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Rally on Swachh Bharat by ISTC Students 

A rally on Swachh Bharat was organized by the NSS and NCC Cadets of ISTC on 30th September 

2019.The students performed two nukkad nataks to encourage people to say no to plastic and to 

keep their surroundings clean. The students picked up the garbage lying on the streets to educate 

the people about the importance of a clean environment.  

 

 
ISTC students participating in Rally on Swachh Bharat  

 

Festival Celebrations at ISTC 

Festival of ‘Lohri’ was celebrated in ISTC hostel on 10th January 2020. Prof. RK Sinha, Director 

CSIR-CSIO graced the occasion with his presence. ‘Vishwakarma Day’ was celebrated in ISTC 

Workshop on 5th November 2019.  

 
Glimpses of Lohri Festival-2020 

 

Blood Donation Camps Organized at ISTC, CSIR-CSIO, Chandigarh 

ISTC, CSIR-CSIO, Chandigarh along with the HDFC Bank Ltd, Currency Chest, Chandigarh 

organized a blood donation camp in association with Department of Transfusion Medicine, 

PGIMER, Chandigarh in ISTC campus on 24th October, 2019. The students and teachers actively 

took part in the camp and donated graciously for the noble cause. 
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Glimpses of Blood Donation Camp Organized at ISTC on 24th October, 2019 

ISTC, CSIR-CSIO, Chandigarh along with the State Bank of India organized another Blood 

Donation Camp in association with Department of Transfusion Medicine, PGIMER, Chandigarh 

on 5th March, 2020. The camp was inaugurated by Dr. H. K. Sardana, chief scientist, CSIR-CSIO. 

The manager SBI- sec 30 branch, Smt. Neha Sharma also graced the occasion with her presence. 

Approximately 80 units of blood were collected during the camp. Mr. Narinder Singh Jassal 

principal – ISTC applauded the efforts of the staff and the students for making the event 

remarkable.  

 
Dr.  H.K. Sardana, Chief Scientist, CSIR-CSIO being presented with a bouquet by  

a volunteer during blood donation camp organized by ISTC 

 

ISTC Day-2019 Celebrations 

On the occasion of ISTC Day, a Cultural Programme and Freshers Party were held at ISTC 

auditorium on 24th September 2019. The new batch of 2019 showcased their talent in various 

events including dance, music and poetry.   
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Glimpses of ISTC Day Celebrations- 2019 

 

Student Induction program organized at ISTC 

The Student Induction Program was organized at ISTC, CSIR-CSIO, from 29th July to 2nd August 

2019.  The five days long induction program included expert talks on various aspects, like 

awareness lectures on fire safety and disaster management, road safety, importance of time 

management, yoga, human values and stress-free life. The students were introduced to the 

Principal, Registrar, Head of the departments and all the members of the academic fraternity of 

ISTC. The program also included various sessions to make the students aware about the 

functioning of the institute like Academic Rules, Extracurricular activities like sports, NCC, NSS 

E-yantra Cell, Robotics Club, ISTC Innovation Club etc.  

 

 
Snapshots of Student Induction Program (SIP-2019) 

  

Mentoring Program by ISTCOSA for Passing out students 

A Mentoring session for the benefit of the outgoing students was organized at the ISTC premises 

on 27th June, 2019 from 9:00 am to 12:30 pm by the ISTCOSA members. The various ISTCOSA 

members who briefed the passing out students were, Mr. Aseet Pal Malik, Mr. Anil Selhi, Mr. 

Mukesh Aggarwal, Mr. Kaliash Bhatia, Mr. Deepak Khanduri, Mr. H M Singh, Mr. Rajesh Khanna, 

S.P.S Chagar, Mr. Neeraj Sahni and Mr. I P Jassal. 



Page | 142  
 

 
Glimpses of Mentoring Program by ISTCOSA for ISTC passing out students 

 

Golden Jubilee Celebrations of 1969 Batch of ISTC, CSIR-CSIO 

The Golden Jubilee Celebrations of 1969 Batch of CSIO-ISTC was held in ISTC Auditorium on 

8th November 2019. It is worth mentioning that the 1969 ISTC batch of ISTC was smallest batch 

with 29 students. The 1969 batch Alumnus of ISTC visited the campus along with their families 

from different parts of the country and abroad including USA and Canada. 

 
Glimpses of Golden Jubilee Celebrations of 1969 batch of ISTC, CSIR-CSIO 

 

Silver Jubilee Celebrations of 1994 batch of ISTC, CSIR-CSIO 

The Silver Jubilee Celebrations of 1994 CSIO-ISTC batch was held at ISTC Auditorium on 20th 

December 2019. This included the first batch of the ‘4-year Advanced Diploma in Mechatronics 

and Industrial Automation’ Branch. The 1994 batch Alumnus of ISTC visited the campus along 

with their families from different parts of the country and from abroad, including counties like 

Australia, Canada, US, Singapore, Hong Kong and China. 

 
Glimpses of Silver Jubilee Celebrations of 1994 batch of ISTC, CSIR-CSIO 
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Smart India Hackathon 2019 - Hardware Edition (SIHH-2019) Organized at ISTC 

The five day grand finale of Smart India Hackathon 2019 (Hardware Edition) was organized at 

ISTC, CSIR-CSIO during 8th to 12th July 2019. The central inauguration of the event was done by 

the Hon'ble Minister for Human Resource Development, Dr. Ramesh Pokhriyal 'Nishank' through 

video conferencing. The local inauguration was done at the ISTC Auditorium by Prof. RK Sinha, 

Director, CSIR-CSIO, Chandigarh and Dr. RK Soni, Regional Officer & Director, NWRO, AICTE, 

Chandigarh in presence of representatives from AICTE, various ministries, participating teams 

and CSIR-CSIO staff. Prof. R. K. Sinha, Director, CSIR-CSIO welcomed all the dignitaries and 

the participants. Dr. Mohit Gambhir, Innovation Director, MHRD’s Innovation Cell, representatives 

from AICTE and various ministries graced the occasion. 

 

In all 15 shortlisted teams participated at ISTC, CSIR-CSIO nodal centre during the event. The 

teams worked on the problems assigned by different ministries and PSUs including, Ministry of 

Power, Ministry of Railways, Ministry of Agriculture, Ministry of Road Transport and Oil India Ltd. 

The Hackathon encourages young minds to come up with hardware products that can help solve 

issues such as the clean water requirement, solid waste management. Early morning yoga 

sessions were also conducted as part of the Hackathon activities at ISTC. 

 

It is worth mentioning that ISTC, CSIR-CSIO Chandigarh was one of the 18 Nodal Centres hosting 

the Grand Finale of Smart India Hackathon 2019 - Hardware Edition (SIH-2019). Prof. Shyam 

Sundar Pattnaik, Director, NITTTR, Chandigarh was the chief guest on final day of the event and 

he gave the prizes to the winners of the contest.  

 

 

 
Glimpses of SIH (Hardware Edition) Organized at ISTC during July 8-12, 2019 
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Industrial Meet Organised at ISTC 

ISTC organized an Industrial Meet of ISTC Entrepreneurs on 31st October 2019. 19 entrepreneurs 

of ISTC attended this industrial meet to share their experiences and discussed the ISTC 

curriculum for better skill development of students.  

 

 
Industrial Meet of ISTC Entrepreneurs organized at ISTC 

 

ISTC Innovation Cell 

Ministry of HRD established ‘MRHD’s Innovation Cell’ with the mandate to work closely with 

Higher Education Institutions (HEIs) to encourage the creative energy of our student population 

to work on new ideas and innovation and promote them to create start-ups and entrepreneurial 

ventures. Under the guidelines of MHRD, Institute’s Innovation Cell has been established at Indo-

Swiss Training centre since October 2018. Following the plans of MHRD Innovation Cell for the 

year 2019-2020, ISTC has conducted the following activities under the leading role of Mr. Harsh 

Kumar, Technical Officer:  

• Nearly 50 online webinars organized by MRHD’s Innovation Cell were attended by ISTC 

students on Design Thinking, Innovation & Entrepreneurship. 

• Students participated in ‘Proof of Concept’ competition conducted by the MHRD 

Innovation cell and prepared prototypes on the themes like automation, agriculture and 

energy management. 

 
Glimpses of ISTC Innovation Cell Activities  
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Industrial Visits of ISTC Students  

The students of second year Electronics Engineering batch 2017 visited Digitek, Roorkee on 13th 

November 2019 as an Industrial visit. The students of the second year Mechanical Engineering 

visited HMT Machine Tool Ltd, Ajmer, Rajasthan on 21st November 2019. It was a great learning 

experience for the students. 

 
Industrial Visits of ISTC Students 

 

Workshops organized at ISTC: 

To enhance the knowledge of faculties and students, number of workshops were organized at 

ISTC during the year 2019-20. 

1. Robotics Workshop Organized in collaboration with Sam Automations Tech. Pvt. Ltd 

A robotics workshop on ‘Automation and Collaborative Robots’ was organized at the ISTC 

premises on 20th September 2019 in collaboration with Sam Automations Tech. Pvt. Ltd. The 

workshop provided the students an exposure in the field of automation using robotics.  

 
Snapshots of Robotics Workshop at ISTC in Collaboration with Sam Automations Tech. Pvt. Ltd. 

2. Robotics Workshop Organized by ISTC Students 

In line with previous year workshop series organized through ISTC Robotics Club, ISTC final year 

diploma students organized a robotics workshop on ‘Arduino Based –Voice Controlled Pick & 

Place’ at ISTC. The workshop was organized on 30th September to 1st October 2019. Total 75 

students participated in the 2 days robotic workshop. The participants learnt about basic of 

robotics, different type sensors and their interfacing with micro-controller (Arduino board) and 

hand on experience of assembling robot, programming of microcontroller, wiring and soldering of 

components.  
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Snapshots of Robotics Workshop organized by ISTC Students 

3. IOT & Robotics Workshop 

A  Workshop on ‘IOT & Robotics’ was organized in collaboration with Robohunt from 19th to 21st 

June 2019. The expert from company Robohunt delivered the training.   

 

4. Workshop on IoT based Measuring Instruments   

A workshop on ‘IoT Based Measuring Instruments’ was organized at ISTC by Tektronix India Pvt. 

Ltd on 16th September 2019. 

 

 
Snapshots of Workshop on IoT based Measuring Instruments  

5. Android App Development Workshop 

The IEEE AcSIR-CSIO and Nanotechnology Council Student Branch chapter in collaboration with 

coding blocks organized a workshop on ‘Android App Development’ on 11th October 2019 at ISTC.  

 

6. Skill Development Program on “Basic and Advanced Skill for Water Testing and 

Analysis”  

A five day long Skill Development Program on “Basic and Advanced Skill for Water Testing and 

Analysis” was organized at ISTC, CSIR-CSIO from 16th to 21st December 2019. The faculty and 

students from different organizations including IIT Roorkee, Central University of Jharkhand, Guru 

Nanak Dev University, Centre for Incubation Innovation Research and Consultancy (CIIRC)-

Bangalore, Guru Jambheshwar University of Science and Technology-Hisar, Defense institute of 

High Altitude Research, Maharaja Agrsen University-Baddi, Chandigarh University, and Panjab 

University participated in the Program. 11 expert talks by faculties from PBTI Mohali, DRDO-

DIHAR, University of Utah, USA, UICET, GNDU, and scientists from CSIR-CSIO working in 
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domain of water sampling, quality monitoring, and remediation were conducted during the 

workshop. The skill development program was organized with an objective to nurture talent and 

man power in the area of water chemistry so that they can be engaged in finding solutions for 

different water related problems.  

 

 
Glimpses of the Skill Development Program on “Basic and Advanced Skill for Water Testing and 

Analysis” organized at ISTC 

7. Workshop on Precision Farming techniques and technologies for sustainable 

agriculture 

CSIR-CSIO and ISTC with DSIR organized a Workshop on ‘Precision Farming techniques and 

Technologies for Sustainable Agriculture’ on 5th March 2020 under CSIR Integrated Skill Initiative. 

The workshop was organized with an aim to update and enlighten the participants with advances 

in precision farming techniques and technologies for sustainable agriculture. The topics 

deliberated during the workshop included, (a) Precision agriculture for sustainability, (b) Proximal, 

Hyperspectral and remote sensing of soil and plants (c) Spatial & temporal mapping/aggregation 

of data using GIS (d) Intelligent strategies for monitoring irrigation systems and water 

management (e) Integration of IoT and Cloud services for agri-informatics and (f) Software and 

Mobile Apps in Precision farming.  

 

8. Youth Space Conference-2019 

The ‘Youth Space Conference-2019’ was held at ISTC on 27th December 2019 under CSIR 

Integrated Skill Initiative. The theme of the conference was ‘Opportunities in Space Science 

Research and Space Education’. Nearly 140 participants, all high school students aged between 

13-18 years from 6 nearby Kendriya Vidhyalayas attended the conference. Mr. Ralf Heckel, CEO, 

International Space Education Institute, Germany was the Key Speaker during the event. Mr. 

Navdeep Singh, Founder and President, World Space Council, graced the occasion with his 

presence and briefed the audience on opportunities pertaining to space education and 

competitions. 
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Youth Space Conference-2019 held at ISTC 

9. Poster Competition on “JanShakti 4 JalShakti” Organized at ISTC 

Poster Competition on ‘JanShakti 4 JalShakti’ was organized at ISTC under CSIR-Jigyasa 

program. In this competition 110 students from KV-4 Ambala and KV ITBP- Bhanu, Ramgarh 

visited CSIR-Central Scientific Instruments Organisation(CSIR-CSIO) and Indo-Swiss Training 

Centre(ISTC) on July 19, 2019. Students took keen interest in CSIR-CSIO and ISTC labs and 

also interacted with the scientists. To create awareness about water conservation amongst 

students, a poster making competition was also organized on theme “Janshakti 4 Jalshakti”. The 

theme is inspired by the campaign started by Prime Minister Shri Narendra Modi under 'Jal Shakti 

Abhiyan'.  

 

10. Workshop on Electrochemical Techniques For Energy, Sensor and Corrosion 

Applications 

The CSIR-CSIO and ISTC with DSIR organized a Workshop on ‘Electrochemical Techniques for 

Energy, Sensor and Corrosion Applications’ from 18th to 19th November, 2019 under CSIR 

Integrated Skill Initiative. The workshop was organized with an aim to update and enlighten the 

participants with advances in Electrochemical Techniques.  

  
Glimpses of the Skill Development Program on “Electrochemical Techniques for Energy, Sensor 

and Corrosion Applications” organized at ISTC 

11.  Workshop on Excellence at Work Place and Stress Management for ISTC Faculty 

A workshop on ‘Excellence at Work Place and Stress Management’ was organized on 12th 

February 2020 at ISTC conference hall for the faculty members of ISTC. Ms. Sumedha Talwar 

was the speaker during the event.  
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ISTC Students Made Their Presence felt in Various Competitions  

ISTC students participated in various national level technical competitions, project exhibitions, 

Workshops, Conferences and quiz competition during the year 2019-20. 

 

1. AcSIR Sports Tournament Ardour-2019 was organized from 6th to 9th September 2019 at 

CSIR-CSIO. ISTC students got many prizes including (a) football team (ISTC-boys) won gold 

medal, (b) volleyball team (ISTC-boys) won  gold medal , (c) kabaddi team (ISTC-boys) won silver 

medal (d) kabaddi team (ISTC-girls) won gold medal , (e) kho-kho team (ISTC- girls) won silver 

medal  and (f) cricket team (ISTC- girls) won silver medal.  

 
A glimpse of ISTC girls participating in AcSIR Sports Tournament Ardour- 2019 

2. Technoxian World Robotic Competition was held at Thyagraj sports complex, New Delhi 

from 23rd to 25th September 2019. ISTC students participated in the competition. They also 

participated in a workshop on ‘Industrial Automation and Robotics Process Control’.  

 

3. Thrust-2k19 was organized by CGC, Landran on 16th September 2019. ISTC students 

participated in various events including CAD Modeling, Junkyard War, Hammer Strike, Lathe 

Master and Engineer’s Eye. It is worth mentioning that Sandeep singh and Dinesh Kumar got 1st 

and 2nd prize in the event Engineer’s Eye. 

 

4. India Maldives Test Series Tournament-2019: Nidhi Gupta (2017-100) student of 3-year 

Diploma in Electronics represented India at India Maldives Test Series Tournament-2019 which 

was held from 5th to 12th October 2019.  

  
         Nidhi Gupta (2017-100) with Trophy & Participants of India Maldives Test Series Tournament 
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5. Parivartan 2k19 was organized by CGC Landran during 13th to 14th November 2019 in which 

Divij (2017-79) bagged 2nd position in Line follower robot making competition. During the event 

the team comprising of 3rd year electronics students of ISTC secured 3rd position in Treasure Hunt 

competition. 

 

Other Activities at ISTC 

 

ISTC is also involved in different projects of various organizations like DST, DSIR, Govt of India. 

 

1. Training & Apprenticeship Cell 

During the year, 313 M.Tech, B.Tech, M.Sc and other students joined for industrial training at 

CSIR-CSIO. The training period ranged from six weeks to one year for M.Tech students. 17 

Apprentices joined under the Apprenticeship scheme at CSIR-CSIO of the Government of 

India. 

 

2. DST Project “Publication of Directory of Scientific Instruments and Component  

Manufactured in India” 

Over the past decades, the instruments industry in the country has made rapid strides. Not 

only the scientific instruments manufactured in the country have increased but also the range 

and type of instruments manufactured have greatly diversified. Notwithstanding the growth of 

the Indian instrument industry, there is still a large gap between what is required and what is 

available both in terms of quantity and quality, and hence there was an urgent needs to bridge 

the gap. DST sanctioned the project entitled “Publication of Directory of Scientific Instruments 

and Component Manufactured in India” to CSIR-CSIO, Chandigarh. DST has sanctioned the 

above project in March 2017 at a total cost of Rs. 46.00 lakh for duration of 36 months. The 

main objectives of this project are to make a database in form of Directory of Scientific 

Instruments and Components Manufactured in India with following information: 

• Overview of Instruments Industry in India 

• Classified list of Instruments and components and their manufacturers  

• Alphabetic list of instrument and components manufacturers  

• State wise instruments and components manufacturer profile 

• Web based directory link to promote online trading 

• Web based link information to promote export of Indian instruments 

• Hard copy alongwith CD 

 

To collect the data from the scientific industries, an advertisement was released throughout 

nation to give wide publicity to link developed for the collection of data. The following work 

related to above project already have been completed:  

• The Registration Form has been developed completely in bilingual form and is 

available on the website. 

• An user-friendly website has been deployed successfully and the registration by the 

companies has started. 
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• Collection of data has been started through different modes like Post, emails, 

Websites, Associations, Advertisements, Expos, etc is in progress. 

• Analysis of data collected is in progress. 

• First version of Mobile App of Scientific Directory has been created and is now under 

testing & trial phase. 

 

3. TePP Outreach cum Cluster Innovation Centre (TOCIC) At CSIR-CSIO  

 

❖ Promoting Innovations in Individuals, Start-ups and MSMEs (PRISM) 

PRISM scheme has been re-launched by the Department of Scientific & Industrial 

Research (DSIR), New Delhi for the next 3-years i.e. upto 31st March 2020. The main 

motive of PRISM scheme is to tap the vast innovative potential of the citizens of India 

and to develop technology solutions aimed at helping MSME units in Clusters.  It is a 

mechanism to promote individual innovators to become technology based entrepreneurs 

(Technopreneurs) and to develop technology solutions.   

 

❖ PRISM Activities at TOCIC, CSIR-CSIO Centre: 

No. of activities has been initiated at CSIR-CSIO for the publicity of PRISM scheme in 

this region. Warm response has been received from innovators/public as well industry 

for this scheme to converts innovative ideas into realties.  

 

TOCIC, CSIR-CSIO Centre ranked 2nd among all twelve TOCIC centers opened by DSIR 

throughout India to promote PRISM scheme during TOCIC Review Meet held on 26th 

November,  2019.  

 

PRISM Awareness Camps/Workshop/Symposium organized at various locations in the region 

for the awareness of innovators in the year 2019-20 are as follows: 

S. No. Items Number 

1. Number of proposals scouted 39 

2. Number of proposals 

submitted to DSIR  
11 

3. Number of proposals 

recommended/ approved 
3 

4. Advertisement & Publicity 12 

5. Exhibition/workshops/ 

symposium/camps etc. 

conducted 

29 

• PRISM Awareness Camp at ISTC, CSIR-CSIO, Chandigarh 

➢ PRISM Awareness Camp during Grand Finale of Smart India Hackhton-2019 

(Hardware Edition) held at CSIR-CSIO (July 8, 2019) 

➢ PRISM Awareness Camp at CSIR-CSIO during  Workshop on ‘Basic and Advanced 

Skill for Water Testing and Analysis’ (16-20 December, 2019)  

➢ PRISM Awareness Camp at CSIR-CSIO during Workshop on ‘Precision Farming 

Techniques & Technologies for Sustainable Agriculture’ (March 5, 2020) 
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➢ PRISM Awareness Camp during ‘IEEE Women Summit’, CSIR-CSIO, Chandigarh 

(October 01, 2019) 

➢ PRISM Awareness Camp during the ‘Jigyasa’ programme of CSIR organized for the 

school children’s from the state of Punjab, Haryana & Chandigarh  

 

 
PRISM Awareness Camp during ‘Grand Finale of Smart India 

Hardware Hackathon 2019’ at CSIR-CSIO, Chandigarh (June 8, 2019) 

  

➢ Innovator Meet organized at TOCIC, CSIR-CSIO, Chandigarh (March 5, 2020) 

➢ PRISM Awareness  Interaction  during the ISTC, CSIR-CSIO visits of participants 

(Faculties of Polytechnics from states of Punjab, Haryana, UP, HP, Rajasthan) of 

Short Term Courses Organized by NITTTR, Chandigarh (July 19, July 25, August 

19, August 29, September 12, September 13, October 24, 2019) 

• PRISM Awareness  Workshops/Lectures delivered at  following Places: 

• Govt Polytechnic College, Ambala (September 30, 2019) 

• CCET College, Sector 26, Chandigarh (October 15, 2019) 

• UIET, Kurukshetra University, Kurukshetra (October 17, 2019) 

• Deptt. of Chemical, Panjab University, Chandigarh (November 7, 2019) 

• National Institute of Technology(NIT), Kurukshetra (November 26, 2019) 

• Thapar Institute of Engineering & Technology(TIET), Chandigarh (May 06, 2019) 

• Lovely Professional University, Phagwara, Punjab (May 15, 2019 & 16 January, 

2020) 

• Shivalik Biometal Control Ltd, Solan, Himachal Pradesh (June 4, 2019) 

• UIET, Punjab University, Chandigarh (July 22, 2019) 

• Chandigarh Group of Colleges, Jhanjeri, Mohali (August 09, 2019) 

• Electronic Industries Association Of India (Elcina), New Delhi (October 22, 2019) 

• Automotive Component  Manufacturers Association of India (ACMA) (October 

22, 2019) 

• Ambala Scientific Industries Association, Ambala (February 24, 2020) 

• National Institute of Technology(NIT), Kurukshetra (17 January, 2020) 
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PRISM Awareness Interaction with Kurukshetra University Technology Incubation Centre 

organized at UIET, Kurukshetra University, Kurukshetra (October 2019) 

 

4. CSIR Integrated Skill Initiative Program 

The ISTC and CSIR-CSIO are engaged in conducting industry oriented training/ skilling 

programmes that have been well accepted by users. Dr. Harsh Vardhan, Hon’ble Minister of 

(S&T and ES) and Vice President, CSIR had launched ‘CSIR Integrated Skill Initiative’ on 

September 23, 2016 across various CSIR labs.  

The aim of the project is to equip young minds with the necessary technological skills through 

exposure to research laboratories at national facilities that will address the critical need for the 

technical skill gap created by the enormous usage of advanced technology. The purpose of 

CSIR Integrated skill initiative is to encapsulate all CSIR skill/training programme under one 

umbrella which will cater to diverse cross section of people at various levels beginning with 

school dropouts to Farmers to ITI diploma holders to graduates.  

The CSIR Integrated Skill Initiative programme has started in ISTC and CSIR-CSIO for the 

year 2018-20. The various skill oriented course, industry sponsored programme, semi 

sponsored skill/training programme, NSDC (Skill Councils) aligned programme, societal 

skill/training programmes, others skill training programme, etc. during the year 2019-20. ISTC 

and CSIR-CSIO has trained 2829 trainees during these two years. 



 

Awards & Honours 
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Awards/Honours 

● SERB Women Excellence Award (2020): SERB Women Excellence Award is a one-time 
prestigious award given to women scientists, who have received recognition from national 
academies such as Young Scientist Medal, Young Associate etc. Dr. Pooja received this 
award for year 2020, on March 03, 2020 under Engineering Science category and 
associated project funding of 18.00 lakhs to execute project entitled, “2D Materials 
Engineering for Simultaneous Hydrogen Production and Emerging Pollutants 
Degradation”. 
 

● DST Best Project Poster Award (2020): The project entitled, “Development of efficient 
photoelectrodes for hydrogen fuel from water”, received best project poster award by DST 
in “Industry Academia Conclave on Hydrogen and Fuel Cells” at IISER 
Thiruvananthapuram on February 28, 2020 

 
● Indian National Young Academy of Science (2020-25): INYAS is a young academy of 

Indian National Science Academy (INSA), New Delhi. Under Engineering Science 
Category, Dr. Pooja was inducted in INYAS, INSA as a member for a tenure for five years, 
which is a highly competitive selection process on February 20, 2020. As an active 
member of INYAS, she is contributing towards white paper for “Challenges for Young 
Scientists of India”, and Science Promotion Activities 

 
● GC Jain Memorial Best Thesis Award, Material Research Society of India 2020: 

Under highly competitive best thesis award by prestigious Material Research Society of 
India, the thesis work of Dr. Pooja entitled “Selective detection of toxic Metalloids with 
Carbonaceous Nanostructures” was selected for “GC Jain Memorial Best Thesis Award” 
during AGM, MRSI held at CGCRI, Kolkata during February 14, 2020. The award included 
a citation and cash amount of 6,000/- as award money.  

 
● Dr. Rajesh Kanawade received ‘Franklin Membership’ from London Journals Press, 

London, UK (Membership ID #LJ37261) (February 2020). 
 

● Gold Skoch Award in Defence Category by Skoch Group, India, on  January 11,  2020 
for “NVG Compatible Helicopter Visual Landing Aid Solutions for Indian Naval Ships 
Enabling Night Operations during Critical Missions”: Dr. Raj Kumar Pal, Dr. Vinod Karar, 
Prof. RK Sinha, Ms. Nisha Yadav, Dr. Shashi Poddar, Dr. Surender Singh Saini, Mr. 
Sanjay Sharma, Mr. Goraj Singh, Dr. Amit Lochan Sharma, Dr. Mukesh Kumar, Dr. 
Neelam Kumari, Mr. Prabhat K Baghel, Mr. Shravan Kumar RR, Dr. Divya Agrawal, Dr. 
Harry Garg.  

 
● 1st Prize under ‘Make in India’ Theme awarded to Dr. Raj Kumar Pal, for presenting 

“Visual Landing Aid Systems (VLAS) for Helicopter & Fixed-Wing Aircraft Landing on 
Naval Ships and Aircraft Carrier: Optics Design and Fabrication Challenges” during 5th 
India International Science Festival (IISF), organized by Ministry of Science and 
Technology, Ministry of Earth Sciences, and Ministry of Health and Family Welfare in 
association with Vijnana Bharati (VIBHA), Biswa Bangla Convention Centre & Science City 
Kolkata, November 05-08, 2019  

 
● World Space Council has appointed Dr Manoj Patel as an Advisor, Engineering 

Research / Advisory Board Member (2nd term) on October 29, 2019. World Space 
Council has been constituted as trust/NGO on August 29, 2018, under Indian Trust 
Registration 1882 with trust registration No. 4453. 

 
● Dr. Manoj Patel Received the “IEI Young Engineers Award” by The Institution of 

Engineers (India) for the year 2019-20 in recognition of my contribution in the field of 
Electronics and Telecommunication Engineering on the occasion of “35th National 
Convention of Electronics and Telecommunication Engineers” organized by Haryana 
State Centre, under the aegis of Electronics & Telecommunication Engineering Division 
Board, IEI in association with & at Technology Education and Research Integrated 
Institutions (TERii), Kurukshetra on October 19, 2019. The award was given by Chief 
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Guest Dr. M.P. Gupta, FIE & Former Director, Technical Education of Haryana in the 
presence of Dr. T.M. Gunaraja, FIE & President, IEI, Er. Narindra Singh, FIE and President 
(Elect), IEI, Er. A.K. Sharma, Honorary Secretary, IEI, HSC, Er. Ajay Mahajan, Chairman, 
IEI, HSC, Dr. Sagar Gulati, Director, TERii, Dr. K.C. Sethi, Council Member, IEI. 

 
● Best Innovation Award in “Medical Device Innovation Camp (MEDIC-2019)”, held at IIT 

Bombay from September 28 to October 1, 2019 (Dr. Sunita Mehta). 
 

● Dr. Amit Laddi received IETE-Hari Ram Ji Toshniwal Award 2019 from Padma Shree 
Dr. Y. S. Rajan, Distinguished Scientist & Honorary Professor, ISRO at 62nd Annual IETE 
Convention held at Dr. Ram Manohar Lohia Avadh University, Ayodhya (U.P.) for 
contribution in providing Affordable and Effective Assistive Technology Solutions for 
Persons with Special Needs on September 28, 2019. 

 

● द्वितीय पुरस्कार - द्विज्ञान द्विषय पर द्विन्दी में सेद्वमनार प्रद्वतयोद्विता, सीएसआईआर – सीएसआईओ, चंडीिढ़  

(इंटरनेट ऑफ द्व ंग्स (आई. ओ. टी.): तकनीकी पररचय एिं अनुप्रयोि; प्रसु्ततकताा : दीपक शमाा), द्वसतंबर 

20, 2019 

 
● Dr. Aparna Akula was awarded ‘ICCB Conservation Technology Award’ of $1250 by 

the Society for Conservation Biology’s Conservation Technology group with financial 
support from Microsoft for presenting at the 29th International Congress on Conservation 
Biology (ICCB 2019), Kuala Lumpur, Malaysia, July 23, 2019. 

 
● Young Associateship, Indian Academy of Sciences (2019-22), Dr. Pooja : Indian 

Academy of Science Bangalore, is amongst top four Science Academies (INSA, NASI, 
INAE, IASc) of India. As a recognition to research credential of Dr. Pooja, she have been 
awarded the highly competitive and prestigious “Young Associateship” of Indian Academy 
of Science in year 2019 under “Engineering Science” category on July 19, 2019. 

 
● One collaborative research paper (with NABI Mohali) titled as “Glycoconjugates Coated 

Gold Nanorods Based Novel Biosensor for Optical Detection and Photothermal Ablation 
of Food Borne Bacteria” and authored by S Kaushal, N Priyadarshi, AK Pinnaka, S Soni, 
A Deep, NK Singhal, published in Sensors and Actuators B: Chemical 289, 207-215, July 
2019 was judged with Best Publication Award of NABI Mohali for 2019-2020. 

 
● SERB International Travel Support (2019): Dr. Pooja was Awarded with SERB 

International travel grant on April 12, 2019 to attend 235th ECS meeting, USA. This 
support was granted to present her research work “Filter Paper Based Electrochemical 
Sensor for Selenium Detection in Water” in Electrochemical Society Meeting at Dallas, 
USA.  

 
● Media Coverage under “Women Scientist of Tri-City” Hindustan Times (2019): Under 

Hindustan Times weekly column on women scientists of tri-city, Dr. Pooja’s research work 
on developing techniques and technologies for water quality/pollutants monitoring was 
covered and highlighted. Link: https://www.hindustantimes.com/punjab/scientist-pooja-is-
on-a-swacch-water-mission/story-x9E9BaYtHpWNNSFn1rXE1H.html    
 

● Selection in BRICS YS Conclave, Ms. Anupma Thakur (PhD Student) 
 

● Dr Ritesh Kumar received Newton fellowship funded by Royal Society UK University 
of Hertfordshire. Area of work: Deep Fragrance: Artificial Intelligence Methods for 
designing fragrant molecules 

 
● Dr Sudeshna Bagchi received the Indo-U.S. Fellowship for Women in STEMM 

(WISTEMM) for visiting Texas University, United States (Jan- June 2020). 
 

● Dr. Neelesh Kumar, Senior Pr. Scientist, received National Award for The Empowerment 
of Persons with Disabilities-2019 for Applied Research/Technological innovation aimed 
at improving the life of persons with disabilities. The award is given by Hon'ble President 
of India  

https://www.hindustantimes.com/punjab/scientist-pooja-is-on-a-swacch-water-mission/story-x9E9BaYtHpWNNSFn1rXE1H.html
https://www.hindustantimes.com/punjab/scientist-pooja-is-on-a-swacch-water-mission/story-x9E9BaYtHpWNNSFn1rXE1H.html
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● CSIR Young Scientist Award 2019 in Engineering Sciences to Dr. Divya Agrawal,  for 

her significant contributions in developing instrumentation solutions for 
Situation Awareness Enhancement of Fighter Aircraft Pilots. 
 

● Raj Kumar received "Special Recognition Award 2019", for outstanding contribution in 
Indigenous development of Laser Lithotripsy System by Allengers Global Healthcare (P) 
Ltd. 
 

● Raj Kumar, Member, Board of Studies in Physics, Maharaja Ranjit Singh Punjab 
Technical University, Bathinda, 2020 -2022. 
 

● Shashi Poddar, Fulbright – Nehru Postdoctoral Fellowship at University at Buffalo. 
 

● Dr Kamlesh Kumar served as a National Advisory Committee Member for International 
Conference on Functional Materials and Simulation Techniques organizing by Chandigarh 
University. 
 

● Dr. Aparna Akula was awarded ‘ICCB Conservation Technology Award’ of $1250 by 
the Society for Conservation Biology’s Conservation Technology group with financial 
support from Microsoft for presenting at the 29th International Congress on Conservation 
Biology (ICCB 2019), Kuala Lumpur, Malaysia, July 23, 2019. 

 
● Two of CSIR-CSIO's innovations have been selected for final round of “AI Solutions for 

the Himalayas” conducted by AGNIi (Accelerating Growth of New India’s Innovations) in 
partnership with Natural Resource Management and Biodiversity Conservation Pillar of 
UNDP, December 2019.  

➢ AI empowered thermal imaging based protected area monitoring system 
‘deepThermWild’ (Presented by Dr. Aparna Akula) 

➢ AI based Crop Raiding and Agrobiodiversity Conflict Alert System using Seismic 
Sensing (Presented by Dr. Ripul Ghosh) 
 

● Harsh Kumar received Award of NSQF Certified Trainer in trade of “Draughtsman 
Mechanical (NSQF Level-4)” from ‘Capital Goods Sector Skill Council’. 
 

● Ajay Kumar received Award of NSQF Certified Trainer in trade of “Fitter fabrication 
(NSQF Level-4)” from ‘Capital Goods Sector Skill Council’. 
 

● Inderjit Singh received Award of ‘IIC Innovation Ambassador’ in area of 
“Entrepreneurship Development Program” from ‘Institution’s Innovation Council (IIC)’ of 
MHRD’s Innovation Cell, AICTE, New Delhi. 
 

● Harsh Kumar received Award of ‘IIC Innovation Ambassador’ in area of “Design thinking 
& Innovations” from ‘Institution’s Innovation Council (IIC)’ of MHRD’s Innovation Cell, 
AICTE, New Delhi. 
 

● Narinder Singh Jassal received Award of ‘IIC Innovation Ambassador’ in area of “IPR & 
Technology Transfer” from ‘Institution’s Innovation Council (IIC)’ of MHRD’s Innovation 
Cell, AICTE, New Delhi. 
 

● Dr. Deepak Sharma elevated to Senior Member of IEEE. 
 
 



 

Major Events 
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MAJOR EVENTS 

 

National Technology Day 

Central Scientific Instruments Organisation celebrated "National Technology Day" by holding 
an open day and organizing National Technology Day Lecture on May 11, 2019. All the labs 
of CSIO were kept open for general public in the forenoon. Many visitors including students 
from various schools, colleges, universities and general public went around the laboratories 
of the institute. They interacted with the scientists and were given exposure to the technologies 
available & being pursued at CSIO.  

Later in the afternoon Prof. Ajay K. Sood (FRS), Honorary Professor, Department of Physics, 
Indian Institute of Science, Bangalore, delivered the National Technology Day Lecture on 
“Nano Heat Engines: Extracting Work from Bacteria”. Although it was a very technical subject 
but he explained it in very simple words so that everyone could understand. He explained how 
the movement of bacteria which is very random in nature can be contained using optical 
tweezers by shining laser light on them. He said that Artificial microscale heat engines are 
prototypical models to explore the mechanisms of energy transduction in a fluctuation 
dominated regime. Starting from Feynman’s rachet wheel and biological motors, he disclosed 
the recent ongoing experiments to realize a nano-sized active Sterling heat engine operating 
between two non-equilibrium reservoirs with different activities of the bacteria. He said that at 
high activities of bacteria, the efficiency of the heat engines surpasses the equilibrium 
saturation limit of Sterling efficiency.  

Prior to this Prof. R. K. Sinha, Director, CSIO welcomed the chief guest and said that National 
Technology Day is celebrated in India on May 11 every year to mark the Indian technological 
advancement in order to commemorate the history of India's technological capability and 
expertise. On this particular day, India achieved a huge technological progression. The first, 
indigenous aircraft Hansa-3 was test flown from Bangalore. India performed successful test 
firing of the Trishul missile on the same day and also executed three successful nuclear tests, 
carried out at Pokhran, in Rajasthan.  

An exhibition was also organized in which various new technologies developed by CSIO were 
showcased like Vein Visualizer for easy location of veins for IV procedures and sample 
extraction, Electrostatic Sprayer, Dust mitigation system for fighting air pollution, Nitrate and 
Fluoride detection system in water, Aircraft lights, optical landing system and gunsight system, 
LED based drogue light, Head up Display for naval aircraft and Portable multiview smart 
microscope etc. 

A poster competition was also organized under Jigyasa program of CSIR for science 
promotion and motivating students to take science as a career in which the prizes were won 
by Neelam Bind of Kendriya Vidyala Kasauli and Abhishek Sheokand of Gita Niketan Awasiya 
Vidyala of Kurukshetra. 

 



 

Page | 158  
 

Director, CSIR-CSIO welcoming Prof. Ajay K. Sood (FRS), Honorary Professor, Department of 
Physics, Indian Institute of Science as Chief Guest on National Technology Day 

CSIR Foundation Day 

CSIR foundation day was celebrated at CSIO with the inauguration of a new lab. “Innovative 
Additive Research & Manufacturing (iARM) Lab” was inaugurated at CSIR-CSIO Chandigarh 
to work in the area of medical additive manufacturing. The lab is having all the facilities related 
to design, manufacturing and testing of standards as well as patient specific 
orthopaedic/maxillofacial implants. Applications of additive manufacturing are continuously 
evolving in medicine, e.g. patient specific implants, surgical models, surgical tools, custom-
made prosthetics, tissues engineering, organ printing, etc.  

Shri Arun Firodia, was the Chief Guest on this occasion and he inaugurated the iARM Lab”. 
In his address to the scientists and staff of CSIO, he said that he had great love for CSIO and 
had fond memories of the time when he served as Chairman of the Research Council of CSIO. 
He applauded the achievements of CSIO and said that there is a need to spread awareness 
about the scientific and technical capabilities of CSIO so that the Industry in India and abroad 
can make use of the technologies developed for the upliftment of quality of life of the society. 
He encouraged the scientists of CSIO to understand the challenges faced by the common 
people of the country especially in the villages and come up with innovations to help them.  

Earlier, Prof. R. K. Sinha, Director CSIO, welcomed the guests & audiences and highlighted 
CSIR’s pivotal role in country’s growth in the last several decades since its foundation. He also 
talked about the well-established state-of-the-art infrastructure, CSIO possesses in the 
domain of Optics and Photonics by giving a glimpse of some of the programs in which CSIO 
has triggered itself in the direction of development of societal and strategic technologies. 

On this day, the wards of the CSIO staff were awarded cash prizes for their outstanding 
performances in various national and school level competitions in academics and sports. 
Mementoes were given to members of the CSIO family on completion of 25 years of service 
to the Council and those who had retired from the service in the past one year.  
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Shri Arun Firodia also released the Annual Report 2018-19 of the organisation on this day. In 
keeping with the commitment of the organisation towards reducing the carbon footprint, the 
annual report was also released as a soft copy. This report highlights all the major activities 
that took place in CSIO during the last one year. 

 

Prof. R K Sinha welcoming Shri Arun Firodia as Chief Guest on the occasion of CSIR 
Foundation Day 

CSIR-CSIO Foundation Day 

CSIR-Central Scientific Instruments Organisation celebrated its Foundation Day on October 
30, 2019. Prof. R. K. Sinha, Director, CSIR-CSIO in his address highlighted the aims and goals 
of CSIO and its contribution in the field of science and technology. Prof. Sinha also presented 
an overview of the on-going projects and future plans of the organisation. He said that CSIR-
CSIO has developed a wide knowledgebase in the area of healthcare, clean water, precision 
farming and renewable energy for the Common Man. He said that 5 technologies have been 
transferred to the industry in the areas of biomedical devices, cockpit instrumentation and 
post-harvest agri-instrumentation. The function concluded with a formal vote of thanks by Dr. 
H. K. Sardana, Senior most Scientist of CSIO. 
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Dr. H K Sardana offering the vote of thanks during CSIR-CSIO Foundation Day 
on 30th October, 2019 

National Science Day 

Central Scientific Instruments Organisation celebrated "National Science Day" on February 
28, 2020 by holding an Open Day besides other activities. All the labs of CSIO were kept open 
for general public in the forenoon. Around 1000 visitors including students from various 
schools, colleges, universities and general public went around the laboratories of the institute. 
Dr. Navneet Singh Aulakh, Public Relations Officer and Principal Scientist, CSIO welcomed 
the students and said that National Science Day is celebrated in India on February 28 every 
year to mark the discovery of Raman Effect by Sir C.V. Raman, for which he was awarded the 
Nobel Prize. Simple experiments were also demonstrated for school students so as to make 
the visit interesting for them. General public also visited various labs of CSIO. Such 
interactions also help in spreading awareness among local industries so that they can 
approach CSIO for Technology Transfers if they find any technologies developed by CSIO, 
relevant to their domain. 

 

Demonstration of scientific experiments to school students during open-day 
visits on 28th February, 2020 



 

Appendices 
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Patents 
Filed 

1.  Title : Therapeutic Apparatus for Adaptive Joint Therapy Based On 
Quantified Ashworth and Modified Ashworth Scale 

 Inventors : Neelesh Kumar, Kashif Islam Khan Sherwani, Ratan Das, Chitra 
Kataria 

 Filing Date : 03-04-2019 

 Application No. : 201911013438 

 Country : India 

 

2.  Title : Method and System for Recording Digital Holograms of Larger 
Objects in Non-Laboratory Environment 

 Inventors : Raj Kumar, Gaurav Dwivedi, Omendra Singh 

 Filing Date : 14-06-2019 

 Application No. : 201911023585 

 Country : India 

 

3.  Title : Method and Device for Solar Photo Electrochemical Hydrogen 
Production from Water With Polymer Coated Filter Paper Photo 
Electrode 

 Inventors : Anupma Thakur, Pooja Devi, Praveen Kumar, Ravindra Kumar 
Sinha 

 Filing Date : 25-07-2019 

 Application No. : 201911030012 

 Country : India 

 

4.   Title : Upper Limb Orthosis System (ULOS) to Bring Mobility to Wrist, 
Forearm, Elbow and Hand / Fingers 

 Inventors : Neelesh Kumar, Nitin Koundal, Harpreet Singh, Davinder Pal 
Singh, Nirmal Raj Gopinathan, Vishnu Baburaj 

 Filing Date : 22-08-2019 

 Application No. : 201911033777 

 Country : India 
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86.  SANDHU NAVJOT, SAPROO SHEETANSHU, SINGH ATUL P, KUMAR KAMLESH, SINGH ASHISH P, YADAV RAJESH 

K. Turn-On” Sensing Behaviour of an In Situ Generated Fluorescein-Based Probe and Its Preferential 

Selectivity of Sodium Hypochlorite over tert-Butyl Hydroperoxide in Lung Adenocarcinoma Cells. 

ChemistrySelect. 31/01/2020, 5(4), 1264-1268 

87.  JAIN RISHABH, THAKUR ANUPMA, KAUR PAHULJOT, KIM KI HYUN, DEVI POOJA. Advances in imaging-assisted 

sensing techniques for heavy metals in water: Trends, challenges, and opportunities. TrAC Trends in 

Analytical Chemistry. 22/02/2020, 123, 115758 

88.  DEVI POOJA, THAKUR ANUPMA, LAI REBECCA Y.. Waste to wealth translation of e-waste to plasmonic 
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nanostructures for surface-enhanced Raman scattering. Applied Nanoscience. 25/02/2020, 10, 1615–1623 

89.  CHAWLA VIPIN, SARDANA NEHA, KAUR HARSHDEEP, KUMAR ARVIND, CHANDRA RAMESH, MISHRA SUNITA. 

Effect of annealing parameters and activation top layer on the growth of copper oxide nanowires. Applied 

Surface Science. 28/02/2020, 504, 144369 

90.  YOUNIS SHERIF A., LIM DONG -KWON, KIM KI HYUN, DEEP AKASH. Metalloporphyrinic metal-organic 

frameworks: Controlled synthesis for catalytic applications in environmental and biological media. Advances 

in Colloid and Interface Science. 01/03/2020, 277, 102108 

91.  GARG MAYANK, CHATTERJEE MARY, SHARMA AMIT LOCHAN, SINGH SUMAN. Label-free approach for 

electrochemical ferritin sensing using biosurfactant stabilized tungsten disulfide quantum dots. Biosensors & 

Bioelectronics. 01/03/2020, 151, 111979 

92.  THAKUR ANUPMA, KUMAR PRAVEEN, SINHA RAVINDRA KUMAR, DEVI POOJA. TiO2 nanofibres decorated 

with green-synthesized PAu/Ag@CQDs for the efficient photocatalytic degradation of organic dyes and 

pharmaceutical drugs†. RSC Advances. 02/03/2020, 10, 8941-8948 

93.  MOHINE SHAILESH, BANSOD B S, KUMAR PRAVENDRA, BHALLA RAKESH, BASRA ANSHUL. Single Acoustic 

Sensor-Based Time–Frequency Spectrum Sensing Approach for Land Vehicle Detection. IEEE Sensors 

Journal. 06-03-2020, 20(13), 7275-7282 

94.  SHARMA ROHIT, MISHRA VINOD, GARG HARRY, KHATRI NEHA, RAMAGOPAL S V, KARAR VINOD. Effect of 

machining parameters on surface finish and subsurface damage for diamond-turned germanium. Journal of 

the Brazilian Society of Mechanical Sciences and Engineering. 06/03/2020, 42, 151 

95.  GHOSH DIBYENDU, DEVI POOJA, KUMAR PRAVEEN. Modified p-GaN Microwells with Vertically Aligned 2D-

MoS2 for Enhanced Photoelectrochemical Water Splitting. ACS Applied Materials & Interfaces. 09/03/2020, 

12(12), 13797-13804 

96.  SHARMA NANCY, KUMAR MUKESH, KUMARI NEELAM, DEEP AKASH, GOSWAMY J. K., SHARMA AMIT LOCHAN. 

Tantalum oxide thin films for electrochemical pH sensor. Material Research Express. 16/03/2020, 7(3), 

036405 

97.  DWIVEDI GAURAV, SHARMA ANUJ, SINGH OMENDRA, BAGHEL PRABHAT KUMAR, KUMAR RAJ. Delamination 

testing of polyurethane pads adhered on polishing tool using digital holographic non-destructive testing 
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Books/Book Chapters 
● Pooja Devi, Pardeep Singh, Sushil Kansal. “Inorganic Pollutants in Water” 

Publisher: Elsevier. March 06, 2020  
ISBN: 978-0-12-818965-8, eBook ISBN: 978-0-12-818966-5 
 

• Pooja Devi, Praveen Kumar, Pardeep Singh, Sandip Patil. “Sensors in Water 
Pollutants Monitoring: Role of Materials”, Publisher: Springer. 2020,   
 ISBN 978-981-15-0670-3 
 

• Satish Kumar Pandey, Girish Chandra Mohanta, Parveen Kumar. “Development 
of Disposable Sensor Strips for Point-of-Care Testing of Environmental 
Pollutants”. In: Advances in Nanosensors for Biological and Environmental 
Analysis (Editors: Akash Deep, Sandeep Kumar). Publisher: Elsevier. pp. 95-118. 
June 15, 2019.  
ISBN: 9780128174562, eBook ISBN: 9780128174579 

 

• Sanjeev Kumar Bhardwaj, Neha Bhardwaj, Deepanshu Bhatt, Poonma Malik, 
Akash Deep. “Advances in the Synthesis and Development Of Two-Dimensional 

Transition-Metal Dichalcogenide-Based Nanosensors Platforms”.  In: Advances in 
Nanosensors for Biological and Environmental Analysis (Editors: Akash Deep, 
Sandeep Kumar). Publisher: Elsevier. pp. 27-41. June 21, 2019.  
ISBN: 9780128174562, eBook ISBN: 9780128174579 
 

• Bhargab Das, R. V. Vinu, Rakesh Kumar Singh. “Speckle Correlation Based 
Single-Shot Wide-Field Imaging”. In: Springer Series in Light Scattering (Editors: 
Alexander Kokhanovsky). Publiser: Springer, Cham. Springer Nature Switzerland 
AG. pp. 321-382. June 30, 2019.   
Print ISBN: 978-3-030-20586-7, Online ISBN: 978-3-030-20587-4 
 

• Prashant Kumar, Praveen Thakur, Sanjit Debnath. “Groundwater Vulnerability 
Assessment and Mapping using DRASTIC Model”. Publiser:  Boca Raton:CRC 
Press. pp., July 10, 2019.  
eBook ISBN: 978-0-42-928786-2   

 

● Kamlesh Kumar, Vipin Chawla, Sunita Mishra. “Polymer-Hybrid Nanocomposites 
Fibres” In: The Handbook of Polymer and Ceramic Nanotechnology (Editors: 
Chaudhery Mustansar Hussain, Sabu Thomas). Publisher: Springer, Cham. 
August 08, 2019.  
eBook ISBN: 978-3-030-10614-0 
 

• Preetismita Borah, Manish Kumar, Pooja Devi. “Recent Trends in The Detection 
and Degradation of Organic Pollutants”. In: Abatement of Environmental 
Pollutants: Trends and Strategies (Editors: Pardeep Singh, Ajay Kumar, Anwesha 
Borthakur). Publisher: Elsevier. pp. 67-79, August 30, 2019. ISBN: 978-0-12-
818095-2 
 

• Jitendra Virmani, Gajendra Pratap Singh, Yashmeet Singh, Kriti. “PNN-Based 
Classification of Retinal Diseases Using Fundus Images”. In: Sensors for Health 
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Monitoring, Vol. 5 in Advances in Ubiquitous Sensing Applications for Healthcare. 
pp 215-242. Publisher: Academic Press. August 30, 2019 
 

• Manoj Kumar Patel, Chirravoori Ghanshyam. “Fundamentals of Electrostatic 
Spraying: Basic Concepts and Engineering Practices”. In: Environmental and 
Agricultural Informatics: Concepts, Methodologies, Tools, and Applications. 
Publiser: IGI Global. pp. 79-107. August  2019. 

 

• डॉ. सी सेतुरमन, “जल  प्रदषूण  को  रोकने  के  ललए  डीओ, बीओडी  और  सीओडी  माप  का  महत्व”,  
नगर राजभाषा कार्ाान्वर्न सलमतत (कार्ाालर्), चेन्नै, महाप्रबंधक कार्ाालर् दक्षिण रेलवे 
चेन्नै,  की पत्रिका पल्लववका के पांचवे अंक में प्रकालित, अक्तूबर 22, 2019 

 
• Indrajeet Kumar, Jitendra Virmani, H.S. Bhadauria, Shruti Thakur. “A Breast 

Tissue Characterization Framework Using PCA and Weighted Score Fusion of 
Neural Network Classifiers”. In: Classification Techniques for Medical Image 
Analysis and Computer Aided Diagnosis. Publisher: Elsevier. pp. 129-151, 
November 15, 2019  

 

● Anupma Thakur, Praveen Kumar, and Pooja Devi. “Photocatalytic Degradation of 
Petrochemical Pollutants”. In: Nano-Materials as Photocatalysts for Degradation 
of Environmental Pollutants: Challenges and Possibilities (Editors: Pardeep Singh, 
Anwesha Borthakur, P.K. Mishra, Dhanesh Tewary).  Publisher: Elsevier. pp. 127-
141.  January 24, 2020, ISBN: 978-0-12-818598-8  
 

● Manish Kumar, Preetismita Borah, Pooja Devi. “Methods including Biomarkers 
Used for Detection of Disinfection By-products”. In: Disinfection By-products in 
Drinking Water: Detection and Treatment (Editor: Majeti Narasimha Vara Prasad). 
Publisher: Elsevier. pp. 413-431. February 05, 2020.   
ISBN: 978-0-08-102977-0 
 

• Prachi Rajput, Anupma Thakur and Pooja Devi. “Emerging Agro-chemicals 
contaminants: Current Status, Challenges and Technological Solutions”, In: 
Agrochemicals Detection, Treatment and Remediation (Editor: Majeti Narasimha 
Vara Prasad). Publisher: Elsevier. pp. 117-142. February 21, 2020.  
ISBN: 978-0-08-103017-2 
 

• Lalit Maurya, Prasant Mahapatra, Deepak Chawla, Sanjeev Verma. “An Automatic 
Thermal and Visible Image Registration Using a Calibration Rig”. In: Recent 
Trends in Image and Signal Processing in Computer Vision (Editors: Shruti Jain, 
Sudip Paul). Publiser: Springer Singapore . pp. 67-76. March 05, 2020.  
ISBN: 978-981-15-2739-5,  eBook ISBN978-981-15-2740-1 
 

● Shruti Jain, Jitendra Virmani. “Texture Ratio Vector Technique for the 
Classification of Breast Lesions Using SVM”. In: Recent Trends in Image and 
Signal Processing in Computer Vision, Advances in Intelligent Systems and 
Computing. Vol. 1124. Publisher: Springer, Singapore. March 5, 2020 
ISBN: 978-981-15-2739-5, eBook ISBN: 978-981-15-2740-1 
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● Nancy Sidana, Harminder Kaur and Pooja Devi. “Organic Linker for Colorimetric 
Detection of Inorganic Water Pollutants”. In: Inorganic Pollutants in Water 
(Editors: Pooja Devi, Pardeep Singh, Sushil Kansal). Publisher: Elsevier. pp. 135-
152. March 06, 2020.  
ISBN: 978-0-12-818965-8 
 

● Prachi Rajput, R.K. Sinha, and Pooja Devi. “Materials in Surface-enhanced 
Raman Spectroscopy-based Detection of Inorganic Water Pollutants”. In: 
Inorganic Pollutants in Water (Editors: Pooja Devi, Pardeep Singh, Sushil Kansal). 
Publisher: Elsevier. pp. 153-172. March 06, 2020.  
ISBN: 978-0-12-818965-8 
 

● Preetismita Borah, Manish Kumar, Pooja Devi. “Types of Inorganic Pollutants: 
Metals/Metalloids, Acids, and Organic Forms”. In: Inorganic Pollutants in Water 
(Editors: Pooja Devi, Pardeep Singh, Sushil Kansal). Publiser: Elsevier. pp. 17-31. 
March 06, 2020.  
ISBN: 978-0-12-818965-8 
 

● Manish Kumar, Preetismita Borah, Pooja Devi. “Priority and Emerging Inorganic 
Pollutants in Water”. In: Inorganic Pollutants in Water (Editors: Pooja Devi, 
Pardeep Singh, Sushil Kansal). Publisher: Elsevier. pp. 33-49. March 06, 2020.  
ISBN: 978-0-12-818965-8  
 

● Rishabh Jain, Anupma Thakur, Praveen Kumar, Pooja Devi “Materials in 
Colorimetric Detection of Water Pollutants”. In: Sensors in Water Pollutants 
Monitoring: Role of Materials. Publisher: Springer Singapore (Editors: Pooja Devi, 
Praveen Kumar, Pardeep Singh, Sandip Patil).  
Print ISBN: 978-981-15-0670-3, eBook ISBN: 978-981-15-0671-0 

● Shirshak Kumar, Suraj, Sahil Sandhu, Narinder Singh Jassal, Jitendra Virmani, 
Kriti. “Experiments on Design of Obstacle Avoiding Robots Based on Sensors, 
Bluetooth, and IoT” In: Handbook of Research on the Internet of Things 
Applications in Robotics and Automation. Publisher: IGI Global. pp. 125-147. 2019  
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Conference Papers 

1. 1st IEEE International Conference on Measurement, Instrumentation, Control 

and Automation (ICMICA 2020), National Institute of Technology Kurukshetra, 

Haryana, India, April 02-04, 2020 

Retika Singh, Nitika Jaggi, Chandan Taluja, Pankaj Mukhija, Kailash Chand, 

Paramita Guha, K Chathuranga, S Lalitharathne, AL Kulasekera, R Gopura 

Design and Implementation of Controller for Go-to-Goal Mobile Robots  

 

2. Proceedings of the 2019 Challenge on Segmentation of THoracic Organs at 

Risk in CT Images, SegTHOR@ISBI 2019, Venice, Italy, April 8, 2019  

Manoj Satya Kumar Gali, Neerja Garg, Srikanth Vasamsetti 

Dilated U-Net based Segmentation of Organs at Risk in Thoracic CT Images 

 

3. International Conference on Intelligent Techniques in Control, Optimization and 

Signal Processing (INCOS), Arulmigu Kalasingam College of Education, Tamil 

Nadu, India, April 11-13, 2019 

Sreevidhya C.,  Mukesh Kumar, Ilango K. 

Design and Implementation of Non-Intrusive Load Monitoring using Machine Learning 

Algorithm for Appliance Monitoring 

4. Proceedings of the Fourth International Conference on Nano-materials: 

Synthesis, Characterization and Applications (ICN), 2019, Mahatma Gandhi 

University, Kottayam, Kerala, India, April 12-14, 2019 

Priyanshu Goel, Sunita Mishra, A Deep 

Synthesis of Hybrid Methylammonium Lead Halide Perovskite Nanoparticles 

Incorporated in MOF Matrix with Good Luminescence and High Stability.  

 

5. 2019 4th International Conference on Internet of Things: Smart Innovation and 

Usages (IoT-SIU 2019), Ghaziabad, India, April 18-19, 2019 

Sidharth Sharma, Supankar Das, Jitendra Virmani, Mamta Sharma, Satbir Singh, 

Amitava Das 

IoT based Dipstick Type Engine Oil Level and Impurities Monitoring System: A 

Portable Online Spectrophotometer 

S Singh, B. Singh, Ramandeep, B. Singh, A Das 

Automatic Vehicle Counting for IoT based Smart Traffic Management System for 

Indian urban Settings 

6. 4th IEEE International Conference on Recent Trends on Electronics, 

Information & Communication Technology (RTEICT - 2019), Sri Venkateswara 

College of Engineering, Bengaluru, India, May 17-18, 2019   

GS Ayyappan, Poonthalir. R., Krishna Venugopal, Ilango. K., Raja Raghavan. M., 

Ramesh Babu B.  

https://ieeexplore.ieee.org/author/37087231464
https://ieeexplore.ieee.org/author/37087233425
https://ieeexplore.ieee.org/author/37086221033
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Fault Classification and Diagnosis of Industrial Application Motor Drives using Soft 

Computing Techniques 

 

7. International Conference on Electron, Ion, and Photon Beam Technology and 

Nano-fabrication (EIPBN) 2019, Minnea-polis, Minnesota, United States, May 28-

31, 2019 

Arushi Gupta, Amit L. Sharma, Akash Deep  

Development of Graphene Based Immunosensor for Highly Sensitive Biosensing of 

Water Borne Pathogens. (Poster, Abstract Book) 

 

8. Society-Driven Technological Innovation and Research (STIR-2019), IEEE 

Student Branch, AcSIR-CSIO, June 07, 2019 

Gursimran Singh,  Sugandha Sehgal,  Deepak Sharma,  Amarendra Goap,  AK 

Shukla 

Machine Learning Based Intelligent Irrigation Using IoT Concepts (Best Poster 

Award) 

 

D Agrawal, SS Saini, V Karar  

Situation Awareness Enhancement for Military Transport Using Night Vision 

 

J Kumar, D Agrawal, SS Saini, V Karar 

Situational Awareness Enhancement for Aircraft Pilot for Civil Aircraft in Low Visibility 

Condition 

 

9. Optical Interference Coatings Conference (OIC) 2019, OSA Technical Digest 

(Optical Society of America), (2019), Santa Ana Pueblo, New Mexico United 

States, June 02-07, 2019 

M. Kumar, Neelam Kumari, Amit L. Sharma, Vinod Karar, RK Sinha 

Design and Fabrication of Reflective Notch Filter Using Modified Thickness 

Modulated Al2O3 – SiO2 Multilayer 

 

10. International Conference on Recent Trends in Communication & Intelligent 

Systems (ICRTCIS 2019), Arya College of Engineering & IT, Kukas, Jaipur, 

Rajasthan, June 08–09, 2019 

 

Shashi Poddar, Sonam Rani, Bipin  Koli, Vipan Kumar  

 Area-Efficient Splitting Mechanism for 2D Convolution on FPGA 

 

Ajita Bharadwaj, Divya Mehta, Vipan Kumar, Vinod Karar, Shashi Poddar 
Neural Network Based Modeling of Radial Distortion through Synthetic Images 
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11. Optical Fabrication and Testing 2019, Washington, DC United States, June 10-

12,  2019 

Neha Khatri, Suman Tewary, Harry Garg, Vinod Karar, RK Sinha 

Detection and Quantification of Surface Defects in Silicon during Diamond Turning 

 

12. Freeform Optics 2019, Optical Design and Fabrication 2019 (Freeform, OFT), 

OSA Technical Digest (Optical Society of America, 2019), Washington, DC 

United States, June 10-12,  2019 

Dali R. Burada, Kamal K. Pant, Vinod Mishra, Ashish Dwivedi, Lalit M. Pant, Gufran 

S. Khan, and Chandra Shakher 

Metrology Techniques for Ultra-Precision Diamond Turned Freeform Optics 

 

13. International Conference on Material Science and Engineering (ICMSE 2019), 

Dr. National Institute of Technology, Jalandhar, India, Punjab organised by 

Department of Mechanical Engineering in collaboration with Govt. Women 

Engineering College Ajmer, June 11-12, 2019  

Shalini Singh, Deepanshu Bhatt, Priyanshu Goel, Akash Deep 

Synthesis of Luminescent Quantum Dots Incorporated in MOF Matrix for Potential 

Applications. (Oral, Abstract Book) 

14. 6th Nano Today Conference organized by Nano Today Journal, the Nano Bio 

Lab and Elsevier, Altis Grand Hotel, Lisbon, Portugal, June 16-20, 2019 

Reetu Rani, Akash Deep, Boris Mizaikoff, Suman Singh  

Electrochemical Determination of Nitrofurazone Using Gold Nanoparticles-Metal 

Organic Framework Modified Screen Printed Electrode (Poster Presentation) 

15. SPIE Optical Metrology, 2019, Proceedings Volume 11056, Optical 

Measurement Systems for Industrial Inspection XI, Munich, Germany, June 21, 

2019 

Vinod Mishra, Dali R. Burada, Kamal K. Pant, Vinod Karar, Sunil Jha, Gufran S. Khan 

Freeform Optics Alignment Strategy and its Effect on Development of Precision 

Freeform Optics 

16. SPIE Optical Metrology, 2019, Proceedings Volume 11057, Modeling Aspects in 

Optical Metrology VII, Munich, Germany, June 21, 2019 

Kamal K. Pant, Dali R. Burada, Vinod Mishra, LM Pant, Amitava Ghosh, Gufran S. 

Khan, Stefan Sinzinger, Chandra Shakher 

Intrinsic Surface Feature Based Subaperture Stitching of Freeform Wavefront 

https://www.spiedigitallibrary.org/conference-proceedings-of-spie/browse/SPIE-Optical-Metrology/2019
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11056.toc
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11056.toc
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17. Analytical Research Forum 2019 (ARF19), RSC, Burlington House, London, 

United Kingdom, June 25, 2019 

Mayank Garg, Martin G Christensen, Alexander Iles, Amit L Sharma, Nicole Pamme, 

Suman Singh  

Microfluidic Platform for Electrochemical Sensing of Ferritin 

18. 4th International Conference of the Robotics Society on Advances in Robotics 

(AIR 2019), Indian Institute of Technology Madras, Chennai, July 06-07, 2019 

Sardana, Raghav, Kottath, Rahul, Karar, Vinod and Poddar, Shashi 

Joint Forward-Backward Visual Odometry for Stereo Cameras 

19. 2019 10th International Conference on Computing, Communication and 

Networking Technologies (ICCCNT), Kanpur, India, July 06-08, 2019 

E.N.D. Goutham , Srikanth Vasamsetti, P. V. V. Kishore, Harish Kumar Sardana  

Automatic Localization of Landmarks in Cephalometric Images Via Modified U-Net 

 

20. 12th International workshop on Engineering of Functional Interfaces (EnFI), 

2019, KULeuven, Belgium, July 08-09, 2019  

Priyanshu Goel, Shalini singh, Aarchin Bansal, Sunita Mishra, A Deep 

Inkjet Printing of Different Patterns of Luminescent Metal Organic Framework onto 

Various Substrates 

 

21. 29th International Congress for Conservation Biology (ICCB 2019), Kuala 

Lumpur, Malaysia, July 21-25, 2019   

Ripul Ghosh, Naga Vara Aparna Akula, Vinod Mathur, Siddhartha Sarkar, Amarendra 

Goap, Bivash Pandav, Anil Singh, Satish Kumar, Harish Sardana, Dipankar Ghose  

Seismic Sensing System for Elephant Movement Detection in the Context of 

Mitigating Threats to Wild Elephants by the Railways 

 

22. First edition of the IEEE BOMBAY SECTION SIGNATURE CONFERENCE –

 IBSSC-2019, Victor Menezes Convention Centre (VMCC) | IIT Bombay, July 26-

28, 2019 

Manish Kalra, Satish Kumar, Bhargab Das 

Target Detection on the Basis of Empirical Wavelet Transform Using Seismic Signal 

 

23. 2nd International Conference on Power and Embedded Drive Control (ICPEDC), 

SSN College of Engineering, Chennai, India, August 21-23, 2019 

GS Ayyappan, Nikhil K Narayanan, Raja Raghavan M, V Ravikumar Pandi, TS 

Angel, B Ramesh Babu  

https://ieeexplore.ieee.org/xpl/conhome/8932651/proceeding
https://ieeexplore.ieee.org/xpl/conhome/8932651/proceeding
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Electrical Motor Maintenance Techniques and Life Cycle Assessment - A Review with 

Case Studies 

 

24. 3rd IEEE International Conference on Electronics, Materials Engineering & 

Nano-Technology (IEMENTech), Kolkata, India, Aug 29, 2019 

Shakti, Divya, Shuvodeep Saha, Viren Sardana, Pankaj Akula, C. M. Ananda, Suman 

Tewary 

EEG as a Tool to Measure Cognitive Load While Playing Sudoku: A Preliminary 

Study 

 

25. International Conference on Solid State Devices and Materials (SSDM-2019), 

Nagoya University, Aichi, Japan, September 02-05, 2019 

V Shrivastav, S Sundriyal, UK Tiwari, A Deep 

MIL-125 (Ti) derived TiO2 Nanoparticles Confined Carbon Skelton for Supercapacitor 

Application. (Poster and Abstract Book) 

 

S Sundriyal, V Shrivastav, S Mishra, A Deep 

ZIF-67/PEDOT Hybrid Conductive Composite as a Superior Electrode for all Solid-

State Symmetrical Supercapacitor 

 

26. 29th Congress of the European Chemoreception Research Organization 

(ECRO), Trieste – Italy, September 11-14, 2019  

R Kumar, M Schmuker 

Deep Fragrance a Peek into the Olfactory Chemical Space  

 

27. International Conference on Functional Materials, Manufacturing, and 

Performances (ICFMMP-2019), Lovely Professional University, Jalandhar, India 

, September 12-13,  2019 

Navneet Singh, Vijay Kumar Meena, Ravi Bharadwaj, Rahul Bharadwaj, Chander 

Prakash, Sunpreet Singh, Tarun Panchal 

Non-Linear Finite Element Analysis of Titanium Based Femoral Hip-Stem for Indian 

Population 

 

28. 4th BRICS Young Scientist Forum organized by DST, GoI and BRICS Young 

Scientist Forum at Rio de Janerio, Brazil, September 15-18, 2019 

Manisha Sharma, Vijay Kumar Meena, Suman Singh  

Biocompatible Nanomaterials for Orthopedic Applications 

 

29. OSA Frontiers in Optics + Laser Science 2019, Washington, DC, United States, 

September 15-19, 2019 
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Keshav Samrat Modi, Jasleen Kaur, Satya Pratap Singh, Umesh Tiwari, and 

Ravindra Kumar Sinha  

All-Dielectric Complementary-Asymmetric-Arcs Metasurface Based Refractive Index 

Sensor 

 

Vemuri SRS Praveen Kumar, Naini Garg, Mukesh Kumar, Neelam Kumari, Vinod 

Karar, Amit L Sharma 

Development of Reflective Filter by Suppressing Side Lobes by BBAR Coating Using 

IAD Technique 

 

30. 5th International Conference on Computing, Communication, Control and 

Automation (ICCUBEA-2019), Pimpri Chinchwad College of Engineeriong, 

Pune, India, September 19-21, 2019 

Sonu Kumar and C Sethuraman 

A review on Converters and Control Strategies used in Solar Wind Hybrid System  

 

31. Proceedings of National Conference on Big Geospatial Data: Analytics, 

Modelling & Applications (BiGMAP-2019),  Punjab Remote Sensing Centre, 

Ludhiana, Punjab, September 25-26, 2019 

Taneja Sagar, Setia Raj, Bansod K Baban, Nigam Rahul, Bhattacharya Bimal 

Pateriya Brijendra 

Comparison of Multispectral and Airborne Hyperspectral Imagery for Predicting Soil 

Properties in Gujarat  

 

32. 5th International Conference on Data Science and Engineering (ICDSE 2019), 

Indian Institute of Technology Patna, India, September 26-28, 2019 

JS Sadioura, S Singh, A Das 

Selection of Sub-Optimal Feature Set of Network Data to Implement Machine 

Learning Models to Develop an Efficient NIDS 

 

33. International Conference on Nanospace Materials- Nanoarchitects in 

Nanospace Materials (ICNM 2019), University of Queensland, St Lucia Campus, 

Brisbane, Australia, October 01-04, 2019  

S Sundriyal, V Shrivastav, S Mishra, A Deep 

Neem Leaves Derived Activated Carbon based all Solid-State Symmetrical 

Supercapacitor for High Energy Density. (Poster Presentation) 

 

34. 6th Asia-Pacific Congress of Interventional Oncology (APCIO) 2019, Kuala 

Lumpur, Malaysia, October 02-05, 2019  

SK Pandey, S Kumar, Akash Deep 
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Gold Nanoparticles Embedded into A Metal-Organic Framework: A New Approach 

Toward Cancer Therapy. (Best Paper Oral, Abstract Book) 

 

35. 3rd International Conference on Recent Developments in Control, Automation 

& Power Engineering (RDCAPE) and published in IEEE computer society, 

Amity University, Uttar Pradesh, India, October 10-11, 2019 

Vikash Shaw, Parul Rani, Yogesh Kumar, Ranjan Jha, Dinesh Pankaj, Sanjeev 

Kumar  

Real Time Implementation of Motion Transfer Mechanism for Master Slave Robotic 

Configuration 

 

Yogesh Kumar, Vikash Shaw, Parul Rani, Varun Dhiman, Ranjan Jha, Sanjeev 

Kumar 

Design and Development of Finger Probe for Diagnosis of Anemia Non-invasively 

 

36. 5TH IEEE International Conference on Signal Processing, Computing and 

Control (ISPCC 2k19), Department of Electronics & Communication 

Engineering Jaypee University of Information Technology Waknaghat, Solan, 

Himachal Pradesh, India, October 10-12, 2019 

Gursimran Singh, Deepak Sharma, Amarendra Goap, Sugandha Sehgal, AK Shukla, 

Satish Kumar 

Machine Learning Based Soil Moisture Prediction for Internet of Things Based Smart 

Irrigation System  

 

Himani, Manish Kumar, Shashi Sharma, Sanjeev Verma, Amit Laddi 

Study and Analysis of Infrared Illumination Settings Towards Detection of Hidden 

Veins 

 

37. 236th Electro-chemical Society Meeting (ECS), 2019, A03-Fast Electrochemical 

Processes and Devices 3(Electrochemical Capacitors and Batteries, Atlanta, 

GA, USA, October 13-17, 2019 

V Shrivastav, S Sundriyal, UK Tiwari, KH Kim, A Deep 

Fabrication of ZIF-67 Derived Co3S4-WS2 Heterostructures for All-Solid-State 

Symmetrical Supercapacitors 

 

38. APA STERMI (Oct 2019),  International Conference on Advances in Polymeric 

Materials & Human Healthcare organized by Asian Polymer Association (APA) 

in collaboration with Society of Tissue Engineering & Regenerative Medicine 

India (STERMI),  The International Centre Goa, Goa, India, October  16–18, 2019 

Reetu Rani, Manish Kumar, Akash Deep, Boris Mizaikoff, Suman Singh  

Adsorptive Removal of Ciprofloxacin from Aqueous Samples Using Zr MOF 

https://10times.com/goa-in/conferences
https://10times.com/india/conferences
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Pooja Sharma, Annish Jain, Satish Kumar Pandey, Suman Singh 

Low Cost Paper-Based Device for Pesticide Detection 

 

39. TENCON 2019- IEEE Region 10 Conference,  Grand Hyatt Kochi Bolgatti, Kerala, 

India, October 17-20, 2019 

 Aparna Akula,  HK Sardana 

Deep CNN-based Feature Extractor for Target Recognition in Thermal Images 

 

40. International Conference on Optics and Electro-Optics (ICOL 2019), 

Instruments Research & Development Establishment (IRDE), Dehradun, India, 

October 19-22, 2019  

Sonia, Girish C. Mohanta, Sudipta S. Pal 

Selective and Sensitive Detection of Nitroaromatic Compounds by Fluorescent 

Europium Based Metal Organic Framework  

 

Manvi Sachdeva, Shwinky, Girish C. Mohanta, Sudipta S. Pal 

Fiber- Optic Sensor for Detection of Biogenic Amines 

 

Vikas, Soni S., Kumar R. 

Estimation of Spectral and Thermal Effects on the Optical Beam for the Choice of a 

Lens for Photothermal Therapy 

 

Bhargab Das, Swati Bansal, Girish C. Mohanta, Sanjit K. Debnath, Prateek Bhatia 

Fluorescence Imaging-based System for Performing White Blood Cell Counts 

 

Deepa Srivastava, Supankar Das, Alpana Bhagatji, Umesh K.Tiwari, Bhargab Das 

Characterization of Chirped  Fiber Bragg Grating Sensor Using Hot-Tip Probe 

Method 

 

Singh Satya Pratap, Modi Keshav Samrat, Kaur Jasleen, Tiwari Umesh, Sinha 

Ravindra Kumar  

Tunable Optical Parametric Amplification in Chalcogenide Slot Waveguide 

 

Thawany Priyanka, Jasrotia Shikha, Apoorva, Tiwari Umesh, Sinha RK  

Study of Plasmonic Meta-surface for Field Enhancement 

 

Pardeep Bhanot, Sanjit K. Debnath 

Comparative Study of Phase Extraction Algorithms in Digital Off-axis Holography 
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Kumar, R., Singh, O., Dubey, R.  

Optical Equivalent Holographic Lateral Shearing Interferometer 

 

Dubey, R., Kumar, R. 

Collimation testing and coherence length measurement of short coherence laser 

beams using a compact holographic shearing interferometer 

 

Negi, V. S., Garg, H., RR, S. K., Karar, V.,  Tiwari, U. K. 

Challenges in the Fabrication of Off-axis Mirror 

 

Negi, V. S., Garg, H., RR, S. K., Karar, V.,  Tiwari, U. K. 

Comparative Material Removal Rate Analysis of Wheel and Flexible Membrane 

 

41. 3rd ICEHTMC – International Clinical Engineering and Health Technology 

Management Congress, Rome, Italy, October 21-22, 2019 

Sudesh Yadav, D Bansal, Shashi Moitra 

Biomedical Training Program: Planning, Designing, Implementation and Impact 

Assessment  

 

42. 14th IEEE Nano-Technology Materials and Devices Conference (IEEE NMDC), 

2019. Stockholm, Sweden, October 27-30, 2019 

Harmeet Kaur, Priyanshu Goel, Amit Lochan Sharma, Akash Deep                                         

A Novel Luminescent Terbium Metal Organic Framework Composite Based 

Conductive Ink for Application in OLEDs: From Synthesis to Thin Film Fabrication 

Through Inkjet Printing. (Poster, Abstract Book) 

 

43. The 23rd International Conference on Miniaturized Systems for Chemistry and 

Life Sciences (µTAS 2019), Congress Centre Basel, Basel, Switzerland, October 

27-31, 2019       

Mayank Garg, Martin Gedsted Christensen, Alexander Iles, Amit L Sharma, Nicole 

Pamme, Suman Singh 

Lab-on-a-chip based Electrochemical Detection of Ferritin 

 

44. ICSISCET 2019 International Conference on Sustainable and Innovative Solutions 

for Current Challenges in Engineering & Technology, ICSISCET 2019: Intelligent 

Computing Applications for Sustainable Real-World Systems, Gwalior, India, 

November 02-03, 2019  

P Dohare, AP Bhondekar 

Laminar Airflow Computational Modelling in the Human Nasal Cavity 
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45. International Conference on Recent Advances in Fundamental and Applied 

Sciences” (RAFAS-2019), Lovely Professional University, Punjab, India, 

November 05-06,  2019  

Akanksha Dwivedi, Sakshi, Poonam Kumari, Manoj K. Nayak 

Eco-friendly and Reusable Magnetic-graphene Based Anion Exchangers (MGAER) 

for Textile Dyes Removal (Best Poster Award) 

 

Devi, S., Dutta, B. B., Tyagi, S. 

Synthesis and Characterization of Carbon Quantum Dots/FITC Loaded MCM-41 

Silica Mesoporous Particles Conjugate Based Blue-Green Dual Emitting Probe 

 

Goel, S., Garag, A., Devi, S., Gupta, R. K., Tyagi, S. 

Microwave Absorption Properties of Lanthanum Doped Barium Hexafferite 

Synthesized Via Auto-Combustion Method 

 

Bala, M., Shivling, V. D., Tyagi, S. 

Synthesis and Characterization of Fe3O4 Nanoparticles for Microwave Absorption 

Application, (Poster Presentation)  

 

Mahak Gupta, Sachin Tyagi, Neelam Kumari 

Hydrothermal Synthesis of Mn Ferrite for Different Devices Applications 

 

46. India International Science Festival—Young Scientist Conference, Kolkata, 

India,  November 05-07, 2019 

Goel, S., Garg, A., Gupta, R. K., Tyagi, S. 

Banana Peel Derived Activated Carbon for RADAR Absorption Application in X-band 

 

Garg, A., Goel, S., Kumara, N., Tyagi, S. 

Synthesis and Characterization of Neodymium Doped Strontium Hexaferrite for 

RADAR Absorption Application 

 

47. 5th India International Science Festival (IISF), organized by Ministry of Science 

and Technology, Ministry of Earth Sciences, and Ministry of Health and Family 

Welfare in association with Vijnana Bharati (VIBHA), Biswa Bangla Convention 

Centre & Science City Kolkata, November 05-08, 2019  

S Kumar, HT Oo, A Sharma, S Bagchi, R Kaur, M Sharma, AP Bhondekar 

 Development of Sustainable Model for the Utilization of Water Hyacinth Using GIS 

 

48. 3rd Asian Conference on Chemosensor and Imaging Probes (AsianChip-2019), 

Guru Nanak Dev University, Amritsar, India, November 06-09, 2019 
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Nancy Sidana, Harminder Kaur and Pooja D. 

Spectroscopic and Chromogenic Detection of Copper Ions in Water with Organic 

Chemo Probe  

 

49. ICONRER-2019: 2nd International Conference on New and Renewable Energy 

Resources for Sustainable Future, Swami Keshvanand Institute of Technology, 

Jaipur, India, November 07-09, 2019 

Sonu Kumar, C Sethuraman 

Grid Tied Inverter for Renewable Energies -  Review 

 

Sonu Kumar, C Sethuraman 

Solar Photocatalytic Decolourisation of Dyeing Waste water using Low cost 

Nanomaterial 

 

50. International Symposium on Optomechatronic Technologies (ISOT 2019), 

jointly organized by university of Calcutta and Goa University at Goa, Resort 

Marinha Dourada, Arpora, India, November 11-13, 2019 

Karvan Kaushal, Ajay Kumar, Dnyandeo Pawar, Kamlesh Kumar, Rajesh Kanawade 

Fiber Optic Sensor for Acid Detection: An Efficient and Fast Approach for 

Concentrated Sulphuric Acid Detection 

 

Ajay Kumar, Rajesh Kanawade 

Blood Oxygenation Monitoring from Human Lips by Using Diffuse Reflectance 

Spectroscopy 

 

Dwivedi, G., & Kumar, R.  
Analyzing Thermal Stress Distribution in Metallic Components Using Digital 

Holography 

 

51. NMD-ATM, 2019,  Thiruvananthapuram, Kerala, India, November 15-16, 2019  

Shalini Singh, Akash Deep 

Quantum Dots Labeled Dnazyme Based Biosensor for Lead Detection.( Poster, 

Abstract Book) 

 

52. International Conference on Image Information Processing (ICIIP), Jaypee 

University of Information Technology, Waknaghat, District Solan, Near Shimla, 

Himachal Pradesh, India, November 15-17, 2019 

Naveen Sharma , Surjit Kaman,  Prasant K. Mahapatra 

Non-contact Measurement of Human Heart Rate Using Low Cost Video Camera 

53. National Workshop on Catalysis for Clean Energy and Safe Environment, 

Panjab University, Chandigarh, November 16, 2019  

https://10times.com/india/conferences
https://ieeexplore.ieee.org/author/37087499204
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Anupma Thakur, Praveen Kumar, RK Sinha,  Pooja D. 

Value added Transformation of Organic Waste to Solar Driven Quantum Leaf for 

Catalytic and Sustainable Hydrogen Fuel (Best Poster Award) 

 

Shelly Singh, Senthil K., Anupma Thakur, Sudeshna Bagchi, Neena Jaggi and Pooja 

D. 

Synthesis and Characterization of TiO2 Nanostructures/Biohybrid Electrodes for 

Catalytic Solar Hydrogen Production 

54. 4th IEEE International Conference on Information Systems and Computer 

Networks ISCON 2019, GLA University, Mathura, Uttar Pradesh,  India 

Novemember 21-22, 2019 

S Sharma, S Das, H Garg, M Sharma, K S Hazara, A Das 

IoT Based Engine Oil Sludge Monitoring System: A Portable Colorimetric Analyzer   

 

Baljit Singh, Milanpreet Kaur, Sahil Soni, Jasmeet Singh, Ajay Kumar, Amitava Das 

Spatio-temporal Mapping of Greenhouse Gas Emission in Urban Settings Using 

Vehicle Mounted IoT Enabled Pollution Sensing Modules 

55. International Conference on Innovation Driven Economic Growth in Asia 

Focusing on India organized by Zaheer Science Foundation in collaboration 

with Goa University and in partnership with UNESCO, Goa University, Goa, 

November 27-29, 2019 

Sandeep Singhai, HK Sardana, Ritika Singh 

Dual Chain for Technology Innovation and Intervention 

 

56. COMSOL Conference 2019,  ITC Gardenia in Bengaluru, Karnataka,  November 

28-29, 2019 

Vipender Singh Negi, Harry Garg, Shravan Kumar R. R., Vinod Karar , Umesh Kumar 

Tiwari 

Analysis of the Material Removal Rate and Smoothing Effect of Active Fluid Jet 

Polishing 

57. IEEE International Conference on Energy, Environment & Material Sciences 

(ICE2M-2019), MMMUT, Uttar Pradesh, India, December 01-03, 2019 

Anupma Thakur, Tavishi, Praveen Kumar, RK Sinha, Pooja D 

Organic Waste Derived Carbon Nanolights and their Plasmonic Nanostructures as 

Feedstock to Sustainable Energy & Environmental Pollutant Monitoring (Best Poster 

Award) 

 

58. 4th International and 19th National Conference on Machines and Mechanisms 

(iNaCoMM 2019), IIT Mandi, Himachal Pradesh, India, December 05-07, 2019  
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Singh, Bhupinder, Chander, Sekar Anup, Shivling, Vhatkar Dattatraya  

Design and Development of a Climb-free Telescopic Mechanism for Harvesting from 

Tall  Trees  

 

Bhatt N., Soni S., Singla A. 

Mathematical Model of SMA Spring Actuator in a Miniature Flexible Tube Robot 

59. IEEE International Microwave and RF Conference ( IMaRC 2019 ), IIT Bombay, 

Mumbai, India, December 13-15, 2019 

Biswas, Balaka, Ayan Karmakar, Vikash Chandra 

Miniaturized Antenna for Wireless Capsule Endoscopy System 

 

60. International Conference in Recent Trends in Materials and Devices (ICRTMD-

2019), Amity University, Uttar Pradesh, India, December 18-19, 2019 

Shelly Singh, Senthil K., Anupma Thakur, Sudeshna Bagchi, Neena Jaggi, Pooja D.  

Synthesis and Characterization of TiO2 nanostructures/Biohybrid Electrodes for 

Catalytic Water Splitting and Quantification of Hydrogen  

 

Monika, Baban kumar S. Bansod 

Study of Interference Challenges in Sensing of Arsenic Ions As(III) Using Bulk Gold 

Electrode by Square Wave Anodic Stripping Voltammetry Technique 

61. 6th International Conference on Advanced Nanomaterials and Nanotechnology, 

Indian Institute of Technology Guwahati, Assam, India, December 18-21, 2019 

Sachdev A., V Kumar, I Matai 

Reduced Graphene Oxide-Cerium Oxide Nanocomposite and Cytochrome-c 

Incorporated Hydrogel Platform for Detection of Hydrogen Peroxide Radicals  

 

Sunita Mishra, Pradipta Samanta, Virmita Malhotra, Paramita Guha 

Effect of Surface Recombination on the Detection Mechanism of Nanocrystalline 

Metal Oxide Gas Sensor under UV Radiation 

 

62. International Conference on IoT Inclusive Life (ICIIL-2019, Department of 

Computer Science and Engineering, National Institute of Technical Teachers 

Training and Research, Sector 26, Chandigarh, India, December 19-20, 2019 

Uma Kamboj, Paramita Guha, Sunita mishra 

Green & Rapid Method for Quick Characterization of Stored Wheat Using Selective 

Near Infrared Wavelengths and Chemometrics 

 

63. Proceedings of 25th National and 3rd International ISHMT-ASTFE Heat and 

Mass Transfer Conference (IHMTC-2019), IIT Roorkee, Roorkee, India, 

December 28-31, 2019 
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Monga D., Soni S., Tyagi H., Sagar M.  

Simulation of Light Tissue Interaction and Thermal Response for Gold Nanoparticle 

Enhanced Thermal Ablation 

 

64. International Conference on Electrochemistry EIHE-2020 organized by Indian 

Society for Electroanalytical chemistry in association with Department of 

Atomic Energy Bhabha Atomic Research Centre, Mumbai, January 21-25, 2020  

Reetu Rani, Akash Deep, Boris Mizaikoff, Suman Singh 

Metal Organic Frameworks as Emerging Electrochemical Platforms for Persistent 

Water Pollutants 

 

65. Proceedings of National Conference on Biomedical Engineering (NCBE-2020), 

NITTTR, Chandigarh, India, January 22-24, 2020 

Vikas, Khurana D., Soni S.  

Measurement of Temperature Dependent Refractive Index for Plasmonic 

Photothermal Therapy  

 

Takyar S., Vikas and Soni S. 

Experimental Study of Photothermal Characteristics of Sodium Fluorescein for 

Cancer Therapy 

 

Swati Bansal, Girish C. Mohanta, Sanjit K. Debnath, Prateek Bhatia, Bhargab Das  

Total Leukocyte Counting in Diluted Whole Blood Sample Using Fluorescence 

Imaging 

 

NehaYadav, Vinod Karar, SS Saini, Divya Agrawal, Garima Saini  

Health monitoring using SRR Embedded PIFA in UWB Band 

 

66. AcSIR Gyantarang, 2020 CSIR-NEIST, Jorhat, India, Jan 23-25, 2020 

Arushi Gupta, Sanjeev Bhardwaj, Ki-Hyun Kim, Akash Deep, Amit L. Sharma 

Electrochemical Activation of HKUST-1 and its Application in Sensing of Water Borne 

Pathogens. (Poster, Abstract Book) 

 

Prachi Arora, Suman Tewary, Neelam Kumari 

Bacterial Colony Counting Through Automated Image Analysis 

 

Mahak Gupta, Sachin Tyagi, Neelam Kumari 

Study of Spinel Ferrite (Mnfe2o4) for the Energy Storage Application 

 

Naini Garg, Amit L Sharma 

http://www.iseac.org.in/pdf/Brochure%20EIHE%202020.pdf
http://www.iseac.org.in/pdf/Brochure%20EIHE%202020.pdf
http://www.iseac.org.in/pdf/Brochure%20EIHE%202020.pdf
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Synthesis of Zeolite Imidazole Framework for Gas Sensing Application 

 

67. Recent Trends in Nanoscience and Nanotechnology, in Department of Physics, 

Panjab University, Chandigarh, India, January 30, 2020 

Monika, Baban Kumar S. Bansod 

Sensing of Arsenite Ions in Potable Water Using an Electrochemical Approach 

 

68. JTA Multidisciplinary International Conference (JTACON-2020), Jamia Milia 

Islamia University, New Delhi, India, February 16-18, 2020 

Akanksha Dwivedi, Sakshi, Poonam Kumari, Manoj K. Nayak 

Removal of Congo Red Dye Using Reusable Anion Exchange Adsorbent 

 

Poonam Kumari, Akanksha Dwivedi, Sakshi, Disha, Sunita Mishra, Manoj K. Nayak 

Magnetic Graphene based Cation Ion Exchange Materials for Removal of Methylene 

Blue Dye 

 

Sandeep Singhai, Anuradha Madhukar, Harish Kumar Sardana  

Open Science and Open Innovation: A perspective & Indian Context 

 

A Bhardwaj, M Wahid, Ghata, S Kumar, S Bagchi, AP Bhondekar, A Sharma 

Development and Validation of Fast SPME/GC-FID Method for Hexanal Analysis in 

Edible Oils. (Best Oral Presentation Award) 

 

69. SPIE BiOS, 2020, Optical Fibers and Sensors for Medical Diagnostics and 

Treatment Applications XX,  San Francisco, California, United States, February 20,  

2020 

Kaushal Vairagi, Aditi Chopra, Pooja Gupta, Umesh Tiwari, Samir K. Mondal 

Silver Mirror Coated Deep Seated Negative Axicon Optical Fiber Tip for Highly 

Efficient Bessel-Gauss Beam Generation 

 

P Gupta, K Vairagi, S Mondal 

Performance Comparison of the Fiber Axicon Probe having Extended Bessel Focus 

with Cleaved Fiber Tip Probe 

 

70. 6th International Conference on Electrical Energy Systems 2020, SSN College of 

Engineering, Chennai, Tamil Nadu, India, February  20-22,  2020 

Ayyappan G.S., Poonthalir R., Raja Raghavan M, Ramesh Babu B., Kota Srinivas  

Comprehensive Study on Induction Motor Condition Monitoring Techniques and 

Products – A Review  

 

https://www.spiedigitallibrary.org/conference-proceedings-of-spie/browse/SPIE-Photonics-West/SPIE-BiOS/2020
https://www.spiedigitallibrary.org/profile/notfound?author=Kaushal_Vairagi
https://www.spiedigitallibrary.org/profile/notfound?author=Aditi_Chopra
https://www.spiedigitallibrary.org/profile/Pooja.Gupta-253256
https://www.spiedigitallibrary.org/profile/notfound?author=Umesh_Tiwari
https://www.spiedigitallibrary.org/profile/notfound?author=Samir_Mondal
https://www.spiedigitallibrary.org/profile/Pooja.Gupta-253256
https://www.spiedigitallibrary.org/profile/notfound?author=K._Vairagi
https://www.spiedigitallibrary.org/profile/notfound?author=S._Mondal
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Ayyappan G.S., Poonthalir R., Raja Raghavan M., Ramesh Babu B., Kota Srinivas 

Analysis, Evaluation and Comparison of Different Signal Processing Techniques for 

Motor Fault Diagnosis 

 

71. Biosangam 2020- International Conference on Biotechnological Interventions 

for Societal Development, Department of Biotechnology, MNNIT Allahabad, 

Prayagraj, India, February 21-23, 2020  

Nihal, Baban Kumar S. Bansod  

Titania as a Potential Material for Organic Pollutants Detection 

72. Proceedings of 12th Annual International Workshop on Advanced Materials 

(IWAM), 2020, Ras Al Khamiah Center for Advanced Materials, Ras Al Khamiah, 

United Arab Emirates (UAE),  February 23-25, 2020  

Priyanshu Goel, Sunita Mishra, A Deep 

Inkjet Printed MOF Thin Films for Ultra-sensitive Detection of Hazardous Volatile 

Organic Compounds 

 

Disha, Poonam Kumari and Manoj K. Nayak 

Electrochemical Polymerization of Molecular Imprinted Aniline-Metanilic Copolymer 

for the Application of Progesterone Sensing 

 

V Shrivastav, S Sundriyal, UK Tiwari, A Deep  

Fabrication of ZIF-67 Derived Co3S4-WS2 Heterostructures for All-Solid-State 

Symmetrical Supercapacitors 

 

73. SPIE OPTO, 2020, High Contrast Metastructures IX , San Francisco, California, 

United States, February 26, 2020 

Keshav Samrat Modi, Jasleen Kaur, Satya Pratap Singh, Umesh Tiwari, Ravindra 

Kumar Sinha 

Fano-resonance Based Tunable All-Dielectric Metasurfaces 

 

74. 7th International Conference on Signal Processing and Integrated Networks 

(SPIN 2020), Department of Electronics and Communication Engineering ASET,  

Amity University, Noida, India, February 27–28, 2020 

Chandan Jaskaran Singh, Kailash Chand, Pankaj Mukhija, Paramita Guha, K. 

Chathuranga, S Lalitharathne, AL Kulasekera, R Gopura 

Design and Development of Graphical User Interface (GUI) for Detection of Forest 

Fires at Early Stages Using Open Source Technologies:  

 

https://www.spiedigitallibrary.org/conference-proceedings-of-spie/browse/SPIE-Photonics-West/SPIE-OPTO/2020
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/11290.toc
https://www.spiedigitallibrary.org/profile/ksmodi
https://www.spiedigitallibrary.org/profile/notfound?author=Jasleen_Kaur
https://www.spiedigitallibrary.org/profile/Satya.Singh-5390
https://www.spiedigitallibrary.org/profile/notfound?author=Umesh_Tiwari
https://www.spiedigitallibrary.org/profile/rsinha
https://www.spiedigitallibrary.org/profile/rsinha
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75. International Conference on Nano Science and Technology (ICONSAT-2020), 

S.N. Bose National Centre for Basic Sciences, Biswa Bangla Convention 

Center, Kolkata, India, March 05-07, 2020 

Shelly Singh, Senthil K., Anupma Thakur, Sudeshna Bagchi, Neena Jaggi & Pooja D. 

Synthesis and Characterization of TiO2 Nanostructures/Biohybrid Electrodes for 

Catalytic Solar Hydrogen Production 

 

Anupma Thakur, Praveen Kumar, RK Sinha and Pooja D. 

Organic Waste derived Plasmonic Nanostructures as Photoanodes for Solar Driven 

Photoelectrochemical Water splitting (Best Poster Award) 

 

Prachi Rajput and Pooja D. 

Study of Surface Enhancement for Methylene Blue Using Dye Derived Ag@CQDs as 

SERS Material 

 

Nancy Sidana, Harminder Kaur and Pooja D. 

Isatin based Chemoprobe for Detection Of Mercury(II) Ions in Aqueous Media 

 

Poonam Kumari, Akanksha Dwivedi, Sakshi, Disha, Sunita Mishra, Manoj K. Nayak 

Removal of Lead (II) Ions in Water Using Magnetic Graphene based Cation Ion 

Exchange  

 

Arushi Gupta,, Ki-Hyun Kim, Akash Deep, Amit L. Sharma 

Development of an Electro-chemically Active Platform of Cu3(BTC)2 for Sensitive 

Biosensing of E.coli. (Poster, Abstract Book) 

 

Naini Garg, Amit L Sharma 

Effect of Different Oxidant to Monomer Ratio on the Conductivity of Polyaniline 

 

76.  SPIE LASE, 2020, Laser Resonators, Microresonators, and Beam Control XXII, 

San Francisco, California, United States, March 09, 2020 

Jonathan M. Ward, Fuchuan Lei, Síle Nic Chormaic, Jochen Fick, Samir 

Mondal, Pooj Gupta, Stephy Vincent 

Point-and-play: Fiber Optic Nano-Antenna for Excitation and Collection of Whispering 

Gallery Modes 

77. 8th  National Conference on Nanoscience and Instrumentation Technology, NIT   

Kurukshetra, India, March 13-15, 2020 

Shelly Singh, Senthil K., Anupma Thakur, Sudeshna Bagchi, Neena Jaggi, Pooja D.  

Synthesis, Characterization of TiO2 Nanoparticles and Production/Quantification of 

Hydrogen Produced from Bio-hybrid Electrodes Decorated with TiO2 Nanoparticles 

https://www.spiedigitallibrary.org/conference-proceedings-of-spie/browse/SPIE-Photonics-West/SPIE-LASE/2020
https://www.spiedigitallibrary.org/profile/notfound?author=Jonathan_Ward
https://www.spiedigitallibrary.org/profile/Fuchuan.Lei-4039050
https://www.spiedigitallibrary.org/profile/Sile.Nic-Chormaic-147516
https://www.spiedigitallibrary.org/profile/Jochen.Fick-21039
https://www.spiedigitallibrary.org/profile/notfound?author=Samir_Mondal
https://www.spiedigitallibrary.org/profile/notfound?author=Samir_Mondal
https://www.spiedigitallibrary.org/profile/Pooja.Gupta-253256
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Lecture Delivered/Invited Talks 
 

Dr. Abhay Sachdev 
o “Nanopharmacology-Intervention in Human Pathological Diseases”, National Seminar at PCTE 

group of Institutions, Ludhiana, Punjab,  March 06, 2020 
 

o "Nanoparticle based Analytical Platforms: Emerging Opportunities and Challenges ", IIT 
Roorkee, Roorkee, January 22, 2020 
 

Dr. Akashdeep  
o “Metal-Organic Frameworks (MOF) for Electrochemical and Optical Sensing of Bacteria“,12th 

National Conference on Chemical and Environmental Sciences: Advanced Innovations - 2020 
(CES: AI-2020), Department of Chemistry, Punjabi University, Patiala, February 20, 2020 
 

o “Preparation and Communication of Research Papers”, Workshop on Art of Writing: A 
Permeable For Thesis and Research Paper (AWTRP-19), Chitkara University, Patiala, 
December 20, 2019 
 

o “Nanosensors”, Faculty Development Program on Futuristic Trends in FPGA & ASIC Design, 
Academics & Consultancy Services Division (ACSD), Centre for Development of Advanced 
Computing (C-DAC), Mohali, December 13, 2019 
 

o “Biofunctionalized Metal-Organic Frameworks for Sensing of Environmental Pollutants”, 3rd 
International Conference on Bioresources, Energy, Environment, and Materials Technology 
(BEEM 2019), The Hong Kong Polytechnic University, Hong Kong,  June 14, 2019 
 

Dr. Amit Laddi  
o “ANN & its Applications” NITTER, January 30, 2020 

o “Control Schemes for Wheel Chair”, Management Development Program on Operation, 
Maintenance and Calibration of Biomedical Equipment (Sponsored by MEA, GoI), CSIR-CSIO, 
January 07,  2020 

o "Robotic Vision", NITTER, December 23, 2019 

Aparna Akula  
o “Role of Artificial Intelligence and Machine learning in the Development of Society”, 66th  IETE 

Foundation day Celebration organised by Institute of Electronics and Telecommunication 
Engineers (IETE), Chandigarh, November 2, 2019 

 
o “Object Recognition using MATLAB & Case study on Object Recognition”, Short Term Course 

on MATLAB and its Application, NITTTR Chandigarh, October 24, 2019  
 
o “Morphological Operations and Segmentation”, short term course on ‘Digital Image Processing 

using MATLAB,  NITTTR Chandigarh, September 12, 2019 
 
o “Introduction to Deep Learning - Theory and Practical Applications”, Engineer’s Day 

Celebration, IEEE-PEC Chandigarh, September 13, 2019 
 
o “Computer Vision in Infrared Band - Challenges and Applications, Case Study:  Human Action 

Recognition”,  Short Term Course on Digital signal processing and Image Processing Using 
Scilab, NITTTR Chandigarh, July 16, 2019 
 

Dr. Baban S. Bansod 
o “Water Quality and Sustainability: Sensor activities at CSIR-CSIO, Chandigarh”, 

Biotechnological Interventions for Societal Development, Department of Biotechnology, MNNIT 
Allahabad, Prayagraj, India, February 21-23, 2020 

o “Water Quality and Sustainability: Sensor activities at CSIR-CSIO, Chandigarh”, Recent trends 
in Materials and Devices (ICRTMD 2019), Amity University, Sec.-125, Noida (New Delhi NCR), 
India, December 18-19, 2019 
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o “Sensor and Instrumentation for Water Quality, Basic and Advance Skill for Water Testing and 
Analysis”, December 16-20, 2019 

Baljit Singh 
o “IoT and its Application”, Short Term Course on Embedded Systems Application, NITTTR, 

Chandigarh, September, 2019 
 

o  “CSIO’s role in Science and Technology frontiers- Opportunities for Students”, JIGYASA 
Outreach Program, Kendriya Vidhalaya, Jalandhar, April 23, 2019 
 

Dr. C. Sethuraman 
o “Importance of Research and Various Opportunities Available in Research Activities to 

Transform Energy Efficiency Industries” as a key note speaker in ICT Academy’s Research 
Summit-Bridge 2020,  IIT-Madras Research Park, Chennai, February, 25 2020 
 

Dr. Deepak Sharma 
o "IoT: Demystifying the Technology for Connected World", Computer Science Students and 

Faculty of CGC COE, Landran, August 06, 2019 
 

o  “IoT Technology Overview”, Smart India Hackthon 2019 (hardware edition), CSIO-ISTC, July 
11, 2019 
 

o “Recommender Systems”, Workshop on Machine Intelligence and Deep Learning: An 
interdisciplinary perspective (MIDL 2019), CSIR-CSIO, Chandigarh.  June 21, 2019 
 

o “IT and Innovation”, Kendriya Vidhyalaya, 3BRD, Chandigarh, CSIR-Jigyasa Program, April 04, 
2019 
 

o “Internet of Things (IoT)”, Computer Science Students and Faculty of GGS College of 
Modern Technology Kharar, Mohali, April 02, 2019 

 
Dr. Divya Agrawal 
o “Technology Interventions for Indian Naval applications by CSIR-CSIO”, Naval Aviation 

Industry Interaction (Make in India), Naval Liaison Cell (Chandigarh),  June 14, 2019 

o  “Modern Aircraft Lighting Systems”, Monthly Lecture Series, Aeronautical Society of India 
(Chandigarh Branch), May 17, 2019 

Harsh Kumar  
o “Welding Laboratory Manual Practices – Welding Skills”,  NITTTR Chandigarh during STC 

organized by Mechanical Engineering Department of NITTTR,  November 21, 2019 
 

Hemant Singh Ajal 
o “Hands on session on Fiber Optics And Its Application”, Kendriya Vidyalaya 1, Adampur under 

Jigyasa, August 01-03, 2019 

o  “Hands on session on Embedded Systems and its Application”, Kendriya Vidyalaya 1, 
Adampur under Jigyasa, August 01-03, 2019 

Dr. Ishita Mitai 

o  “Hydrogel based solid platforms for photothermal and antibacterial applications” National 
Seminar at PCTE group of Institutions, Ludhiana, Punjab,  March 06, 2020 
 

o "Nanomaterial-integrated hydrogel systems for photothermal and antibacterial applications" IIT 
Roorkee, Roorkee, January 22, 2020 

 

o "Waste to Wealth", DST Inspire Science Camp, ITM University , Gwalior, August 08,  2019  
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Dr. Jitendra Virmani   
o “Medical Image Analysis using Machine Learning and Deep Learning”, STC on Artificial Neural 

Networks and its Applications, Electronics and Communication Engineering Department, 
NITTTR, Chandigarh,  January 29, 2020 
 

o “Medical Image Analysis using Deep Learning and its Libraries”, STC on Deep Learning 
conducted by Computer Science and Engineering Department of NITTTR, Chandigarh, July 
26, 2019 
 

o “Deep Learning applied to Medical Images”, Workshop on Technical Writing using Latex and 
High Performance Computing, Centre of Systems Biology and Bioinformatics, Punjab 
University, Chandigarh, June 5, 2019 
 

o “Introduction to Deep Learning”, FDP on Recent Trends on Machine Learning for Signal 
Processing – RTMLS, Department of Electronics & Communication Engineering, JUIT, 
Waknaghat,  Solan, May 24, 2019  
 

Dr. Kamlesh Kumar 
o "Liquid Crystal Polymer Based Smart Materials", Center for Nano and Soft Mater Sciences, 

Bengaluru, February 25, 2020 
 

o “Research Orientation in chemistry among Students", Induction Program of M. Sc Chemistry, 
B. Sc. Hons.(Chem) and B. Sc Medical, Chandigarh University, July 24, 2019 

Dr.  Manoj K Patel 
o “Socio-economic Impact of Electrostatic Disinfection Machine" for the foreign participants of 

Management Development Program on Operation, Maintenance and Calibration of Biomedical 
Equipment under Indian Technical and Economic Cooperation (ITEC) Programme of MEA, 
New Delhi, CSIR-CSIO, Chandigarh, January 01, 2020  

o “Electrostatic Spraying Technologies for Agriculture, Environment and Food”, Brunel University, 
London, April 12, 2019 

Narinder Singh Jassal  
o “Industry-Institute Interaction”, STC organized by during a STC organized by Curriculum 

Development Department of National Institute of Technical Teachers Training & Research, 
Chandigarh, February 20, 2020 
 

o “Importance of Skill Development”, STC organized by during a STC organized by Curriculum 
Development Department of National Institute of Technical Teachers Training & Research, 
Chandigarh, January 09, 2020 
 

o “Important Pillars of Skill Development”, STC organized by Curriculum Development 
Department of National Institute of Technical Teachers Training & Research, Chandigarh, 
October 17, 2019 
 

o “Advances in Manufacturing”, STC organized by Mechanical Engg Department of National 
Institute of Technical Teachers Training & Research,  Chandigarh, September 09-13, 2019 
 

o “Flexible Manufacturing System (FMS)”, STC organized by Mechanical Engg Department, 
National Institute of Technical Teachers Training & Research, Chandigarh, August 12, 2019 

Naveen Sharma 

o “Role of Multimedia in Psychiatry”, Faculty Development Program, Guwahati University Assam, 
March 12-15, 2020 

o “Lab-university Connect”, Faculty Development Program, Guwahati University, Assam,  March 
12-15, 2020 

o “The Internet of Things (IoT) and Cyber Crimes”, KV Schools (Barnala, SLIET Longowal, and 
Ubhwala),  Punjab, September 25-26, 2019 

o “Medical Devices”, ITEC Biomedical Program, CSIR-CSIO Chandigarh, October 2019 
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Dr. Pooja Devi  
o “Women in Science”, National Science Day, PGGCG-11, Chandigarh, February 26, 2020 

o “Water Quality Sensors and Systems for Sustainable Development”, ECO-EUREKA Workshop 
on Water Testing and Analysis, Chandigarh University, February 25, 2020 

o “Materials for Solar Hydrogen Production”, Workshop on Materials Engineering for Sustainable 
Environment and Energy (MESEE-2020), CSIO Chandigarh, January 10, 2020 

o “Waste to Wealth Approach for Clean Energy Solution and Environmental Remediation”, 
International Conference in Recent Trends in Materials and Devices (ICRTMD-2019), AMITY, 
Noida, December 19, 2019 

o “Ion Chromatography and Materials Engineering for Water Quality Analysis”, Basic and 
Advance Skill for Water Testing and Analysis, CSIR-CSIO, Chandigarh, December 16, 2019.  

o “Electrochemistry for Energy, Sensors, and Corrosion”, Workshop on Electrochemical 
Techniques for Sensors, Energy, and Corrosion Application (WET-2019), CSIO Chandigarh, 
November 18, 2019 

o “Transition Metal Oxides and Nitrides for Catalytic Solar Hydrogen Production from Water”, 
National Workshop on Catalysis for Clean Energy and Safe Environment, 2019, Punjab 
University, November 16, 2019 

o “Opportunities for Women in STEM”, IEEE Women's Summit-2019, CSIO Chandigarh, October 
01, 2019 

Dr. Prashant Kumar 
o “Agri-Instrumentation at CSIO and Challenges in Technology Commercialisation” Resource 

Faculty for Faculty Development Program, NIT Jalandhar, February 28, 2020 
o “Remote Sensing Applications for Water Resources in Punjab, India”, Resource Faculty for 

Faculty Development Program, NIT Jalandhar, February 28, 2020  

o “Indigenous Technological growth in India and Challenges”, Faculty Development Program, 
Govt Polytechnic College Mohali, khunimajra, February 26, 2020 

o “ICT for Masses: Current to Look Beyond”, Faculty Development Program, Govt Polytechnic 
College Mohali, khunimajra, February 26, 2020  

o “Research, Innovation and Assessment of R&D Outcomes”, Faculty Development Program at 
Chandigarh Group of Colleges, Landran, Punjab, June 24, 2019  

Dr. Raj Kumar 
o Keynote speaker, “Popular Lecture Series on Wave Optics”, IPS College of Technology & 

Management, Gwalior, July 05-07, 2019 

o “Digital Holography and Dynamic Holographic 3D Displays”, FDP on Recent Advances in 
photonics and communications, Uma Nath Singh Institute of Engineering & Technology, Veer 
Bahadur Singh Purvanchal University, Jaunpur, July 08-12, 2019 

o “Principles and Applications of Holography”, FDP on Recent Advances in photonics and 
communications, Uma Nath Singh Institute of Engineering & Technology, Veer Bahadur Singh 
Purvanchal University, Jaunpur, July 08-12, 2019 

o “Emerging Areas of Research in Holography and Interferometry”, ICT based training 
Programme on Innovation and Research Areas in Science and Technology, 
NITTTR, Chandigarh, May 27-31, 2019  

Dr. Raj Kumar Pal  
o “Design and development of LSO Operated Standby Optical Landing System for Aircraft 

Carrier”, visit of Cmde AD Theophilus, Aviation Warfare Systems, and team from Naval Air 
Staff, IHQ MoD Navy, New Delhi, CSIR-CSIO, Chandigarh, November 08, 2019 

o “Design aspects of Helicopter Visual Landing Aid System for Indian Navy Ships”, visit of Naval 
Flight Testing Squadron (NFTS, INAS 552) from Goa, CSIR-CSIO, Chandigarh, September 12, 
2019 
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o “Design and Development of NVIS Compatible LED Lights for Helo Deck Visual Landing Aid 
System on P17-A Class Frigates (Warships)”, 2nd Workshop on Aviation Facilities and Ship 
Integration, Goa Shipyard Limited, Goa, July 15, 2019 

o “Technology Solutions for Optical Landing Systems required at Aircraft Carrier: Upgradation 
and New Developments”, Directorate of Indigenisation, Indian Navy HQ, New Delhi, April 05, 
2019 

Dr. Ranjan Jha 
o “Medical Robots”, MEC Hyderabad & Meeting with French Researchers, January 23-24, 2020  

o “Medical Devices”, ITEC Biomedical Program, CSIR-CSIO, Chandigarh, December 2019-
January 2020 

o  “Robotics”, Vidya Knowledge Park, Meerut, August 9, 2019 

o Block Course on “Robotics” for the MSc (Mechatronics) and UG students of Addis Ababa 
Science & Technology University (AASTU), Ethiopia under CSIR – Metal Industry Development 
Institute (MIDI) twinning program, May 5- June 14, 2019 

 

Ripul Ghosh  
o “Acoustic signal processing”, Short Term Course on Digital signal processing and Image 

Processing Using Scilab, NITTTR Chandigarh, July 11, 2019 

Dr. Rishemjit Kaur 
o  “Machine Learning Demystified; Biological Data Analysis”, Faculty-cum-Students Skill 

Development Program, Department of Bioinformatics & Biochemistry GGDSD-Chandigarh, 
February 27, 2020 

o “Olfaction: Algorithms, Sensors and Systems”, Symposium of Computational Gastronomy 
(2019), IIIT-Delhi, December 21, 2019 

o  “Practical machine learning”, Department of Computer Science and Engineering, Gulzar Group 
of Institutes, Khanna, Ludhiana, October 04, 2019 

o “Ease of doing Science & Technology Business in CSIR”, Represented CSIR-NAL, CSIR-
CEERI, CSIR-CSIO, CSIR-4PI, CSIR-NISCAIR, and CSIR-NISTADS in Brainstorming Meeting 
with Young Scientists, NCL-Pune,  September 20, 2019 

Dr. Sachin Tyagi  
o “Ferrite: as a Microwave Absorbing Material”, International Conference on Recent Advances in 

Fundamental and Applied Sciences (RAFAS-2019), Lovely Professional University, Phagwara, 
Punjab, during November 05-06, 2019 
 

Sandeep Singhai 
o "WSN 802.15.4 Standard- Zigbee and WSN 802.15.1 Standard- Bluetooth", Short term course 

on Internet of Things, NITTTR Chandigarh, September 11, 2019 

o  “Intellectual Property Rights”, Smart India Hardware Hackathon 2019 Grand Finale, July 10, 
2019 

Dr. Satish Kumar 
o “Advanced Materials and Fiber Optic Sensors”, National Workshop on Multifunctional Materials 

and Instrumentation for Emerging Applications, Savitribai Phule Pune University, Pune, 
January 16-18, 2020 

o  “Machine Learning using MATLAB & Case Study Machine Learning”, NITTTR Chandigarh, 
October 20, 2019 

o “Earthquake Early Warning System”, NITTTR Chandigarh, August 20, 2019 

o “Intelligent Sensors and System, University Institute of Engineering & Technology”, 
Kurukshetra University, Kurukshetra, August 20, 2019 

o “Edge Computing and Application of IoT”, NITTTR Chandigarh, July 23, 2019 

o “Seismic Signal Processing”, NITTTR Chandigarh, July 15, 2019 
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o “Edge Computing”, University Institute of Engineering & Technology, Kurukshetra University, 
Kurukshetra, July 05, 2019 

Shashi Poddar 
o Guest lecture at Kendriya Vidyalaya, Jalandhar under the ambit of Jigyasa Program, April 23, 

2019 

Dr. Srikanth Vasamsetti  

o  “Image Enhancement Techniques”, Digital Image Processing Using MATLAB, NITTTR 
Chandigarh, September 11, 2019 

Dr. Suman Singh 
o “Women in Science”, National Science Day - 2020, Govt. Home Science College, Sector-10, 

Chandigarh, February 28, 2020 

o  “Application of biosensors in immunology”, Workshop on Technological advances and 
Innovations in Immunology, Panjab University, January 29, 2020 

o “Metal Organic Frameworks as emerging platforms for persistent water pollutants”, National 
Conference on Electrochemistry for industry, health and environment, BARC, January 21-25, 
2020 

o “Theory and application of LC/MS/MS for water quality analysis”, Skill Development Training 
Programme on Basic & Advanced Skill for water testing and analysis, CSIR-CSIO, Chandigarh, 
December 16-20, 2019 

o “Porous frameworks for detection of persistent pharmaceutical pollutants in water”, Indo-UK 
workshop on Waste water treatment; Approaches, Management and capacity Building, Panjab 
University, Chandigarh, July 03-05, 2019 

Dr. Sunita Mishra  
o “Nanonetworks and the Internet of Nano-Things”, 7th International Conference on Signal 

Processing & Integrated Networks (SPIN 2020,) Amity University, Noida, February 27-28, 2020 
 

o "Measurement errors and its correlation with uncertainty", short-term Program on Advanced 
Measurement Systems and its Applications (AMSA 2020), Department of Instrumentation and 
Control Engineering, DR BR Ambedkar National Institute of Technology, Jalandhar, February 
26, 2020 
 

o  “NIR spectroscopy for biomedical instrumentation”,   Management Development Programme 
on Operation, Maintenance & Calibration of Biomedical Equipment, CSIR-CSIO, Chandigarh, 
December 23 - January 17, 2020 
 

o “Nano based Technologies developed at CSIO”, Technology Awareness program on Nano-
Drugs Formulation of Herbal Extracts using tFOCUS System, CSIR-Central Scientific 
Instruments Organisation Chennai Centre, December 02, 2019 
 

o "Eco-campus Initiatives of CSIO-CSIR",  CSIR Eco-Campus Initiative - Interactive Meet, CSIR-
NPL, Delhi , November 15, 2019 
 

o  “Spectroscopy and its Application”, Department of Physics, School of Chemical Engineering 
and Physical Sciences, Lovely professional university, November 08, 2019 
 

o “Women Empowerment”,  Chitkara University,  November 06, 2019 
 

Dr. Umesh Tiwari 
o “Fiber Optic Sensors: Concept & Developments”,  NITTTR Chandigarh, July 18, 2019 
 

Upendra Kumar  
o Practical training on “Repair and Maintenance & Calibration of Biomedical Equipments”,  ITEC-

SCAAP participants under Management Development Program Sponsored by Ministry of 
External Affairs, New Delhi, CSIR-CSIO, Chandigarh, November 19, 2019 – January 07, 2020 
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o “Hands on Session on “Repair & Maintenance of Biomedical Equipments”, DST Sponsored 

Training Programme for Armed Personals of northern regional region, NEIST Johrat, November 
11-22, 2019 
 

o “Hands on Session on “Repair & Maintenance of Biomedical Equipments”, DST Sponsored 
Training Programme for Armed Personals, SNM Div, New Delhi, April 29 – May 10, 2019 
 

o “Hands on Session on ‘Repair & Maintenance of Biomedical Equipments”, DST Sponsored 
Training Programme for Armed Personals, EME School Vadodara, April 01-05, 2019 

Dr. V.D. Shivling 
o “Precision Farming Techniques & Technologies for Sustainable Agriculture”, as a lead speaker 

in CSIO, Chandigarh, March 05, 2020 

o  “Future Trends in Agriculture”, Workshop for the JIGYASA for students, July 03, 2019 

Vijay Kumar Meena 
o “Metal Additive Manufacturing & Post Processing”, National Workshop on Intelligent Micro 

Manufacturing & Business Analytics, Jadavpur University, Kolkata, West Bengal, March 07, 
2020 

o “3D Prinitng & Applications”, Government Polytechnic College, Khunimajra, Kharar, Punjab, 
February 25, 2020 

o “Additive Manufacturing & Applications”, Metal 3D printing, 3D Printing Applications, AICTE 
Training & Learning (ATAL), NITTR, Chandigarh, December 17, 2019 

o “Additive Manufacturing”, AICTE Training & Learning (ATAL) One Week Workshop on “3 D 
Printing & Design, University Institute of Engineering & Technology (UIET), Panjab University, 
Chandigarh, November 26, 2019 

o "Medical 3D printing activities of CSIR-CSIO", EOS day, Hotel Conrad, Bengaluru. June 27, 
2019 

o  “3D printing”, National Seminar: Challenges and Oppurtunities for Supply Chain Management, 
Vision 2022, IIMM, Alwar, April 27, 2019 

Vikash Chandra  

o Hands-on Session on IoT Home Automation System, Basics of Optical Fiber, IoT Based 
Sensing Scheme for Environmental Monitoring. This Science Promotion Drives Under the 
CSIR-JIGYASA program covered approximately 340 students and 20 teachers from different 
KVS in Jalandhar City, August 01, 2019 

Dr. Vinod Karar 
o “Attention Optimisation and Situation Awareness: Human- Machine Interaction While Using 

Cockpit Instrumentation in Aviation”, 8th National Conference on Nanoscience and 
Instrumentation Technology (NCNIT-2020), March 13-15, 2020 

o “Communicating through Intelligent Displays”, National Conference on Biomedical Engineering 
(NCBE2020), January 24, 2020 

o Session Chair during Session on “Communication Technologies” during National Conference 
on Biomedical Engineering (NCBE2020),  January  24, 2020 

o “Impact of Technology on Society”, Guest of Honor Address, International Conference on 
Innovations in Computing (ICIC) 2019, CGC Landran, SAS Nagar, Punjab,  December  12, 
2019  

o Closing address during School Children Congress as Chief Guest, CSIR-CSIO, Chandigarh,  
November 25, 2019  

o “Instrumentation and HRD for Skill Development”, Team of Senior Officers from Ministry of Skill 
Development and Entrepreneurship (MSDE), CSIR-CSIO, Chandigarh, October 31, 2019 

o “Optronics and instrumentation for strategic & societal applications”, One-day Industry Meet, 
CSIR-NAL Bangalore, India under Aerospace, Electronics Instrumentation and Strategic Sector 
Theme, October 18, 2019 
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o Panel Discussion Expert as Scientist Representative of CSIR, One-day Industry Meet, CSIR-
NAL Bangalore, India under Aerospace, Electronics Instrumentation and Strategic Sector 
Theme, October 18, 2019 

o Co-Session Chair during National Conference on “Earthquake: Investigation and 
Instrumentation (EII-2019)”, CSIR-CSIO Chandigarh, September 23-24, 2019 

o “Indigenous Development of Optronics Based Systems for Strategic Sector”, Workshop on 
Advanced Photonics Technologies in Sensing, Communication and Instrumentation, CSIR-
CSIO, Chandigarh, October 17, 2019 

o “Communicating through cockpit displays and luminaires in aviation”, International Conference 
on Innovation in Communication Computing and Sciences (ICCS-2019), CEC, Landran, 
Mohali, SAS Nagar, Punjab, July 27, 2019 

o “Science and Society”, Govt. School Teachers and students under Jigyasa Program, ISTC 
Chandigarh, April 29, 2019 

o “R&D at CSIO and CSIR for Industry”, Technologist-Industrialist Meet & Expo-2019, CSIR-
CSIO Chennai Centre, Chennai, April 26, 2019 

Vinod Mishra 

o “Ultra-precision Machining and Related Issues”, School of Mechanical Engineering, Lovely 
professional university, Punjab, February 15, 2019 
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Conference/Workshop/Symposia/Training Attended 
 

S.No Name of event Date Place of event Name of 

participants 

1.   Electrostatics 2019  

 

 

April 08-11, 2019 Manchester Conference 

Centre, Hotel Pendulum, 

Manchester, UK 

Dr. Manoj K Patel 

2.  Lab on a Chip Symposium: From 

Fundamentals to Applications 

May 21, 2019 Library, The Royal 

Society of Chemistry, 

Burlington House, 

Piccadilly, London,  

United Kingdom 

Mayank Garg 

3.  Workshop on Machine Intelligence 

and Deep Learning: An 

Interdisciplinary Perspective 

(MIDL-2019) 

May 21-22, 2019 

 

CSIR- Central Scientific 

Instruments 

Organisation, 

Chandigarh 

Naveen Sharma 

4.  Workshop on Deep Learning and 
Applications 

May 26 – June 01, 2019 Indian Institute of 
Technology Roorkee, 
Rorkee 

Vikash Chandra 

5.  International Conference on 

Electron, Ion, and Photon Beam 

Technology and Nano-fabrication 

(EIPBN) 2019  

May 28-31, 2019 Minnea-polis, 
Minnesota,  United 
States 

Arushi Gupta 

6.  Workshop  on A Centre for 

Innovation, Design and Clinical 

Validation organized by 

Biomedical Instruments and 

Devices Hub 

May 31, 2019 Post Graduate Institute 

of Medical Education 

and Research, 

Chandigarh 

Manjeet Singh 

7.  Energy Efficient Building Materials/ 

Product 

May 31, 2019 Punjab Energy 

Development Agency, 

Chandigarh 

Sunder Lal 

8.  2nd BID Workshop on Role of 

Biomed Incubators /HUBs in 

Bringing Innovation to the 

Healthcare System 

May 31, 2019 Post Graduate Institute 

of Medical Education 

and Research, 

Chandigarh 

Dr. Prasant 

Kumar 

Mahapatra,  

Dr. Amit Laddi 

9.  ICRTCIS – 2019 : International 

Conference on Recent Trends in 

Communication & Intelligent 

Systems 

June 08-09, 2019 Arya College of 

Engineering & IT, 

Kukas, Jaipur, 

Rajasthan 

Shashi Poddar 

10.  Indian Fulbright-Nehru Scholar 

Orientation program 

June 10-12, 2019 Kolkata Shashi Poddar 
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11.  FDP on Internet of Things (IoT) 
with cloud applications 

July 01-06, 2019 Electronics & ICT 
Academy, IIT Roorkee 
at National Institute of 
Technology, Jalandhar 

Baljit Singh, 
Bandana Khullar 

12.  Workshop on Summer School on 

Computer Vision 

July 01-06, 2019 Indian Institute of 

Technology Hyderabad 

Agradeep Singh 

13.  4th International Conference of the 

Robotics Society on Advances in 

Robotics (AIR 2019) 

July 06-07, 2019 Indian Institute of 

Technology Madras, 

Chennai 

Raghav Sardana 

14.  2nd Workshop on Aviation 

Facilities and Ship Integration 

July 15-16, 2019 

 

Goa Shipyard Limited, 

Goa 

Dr. Surender 

Singh Saini, Dr 

Raj Kumar Pal  

15.  Orientation Session on Institution's 

Innovation Council 2.0 and Atal 

Rankings of Institutions on 

Innovation Achievements 

July 21-25, 2019 

 

 

Punjab Engineering 

College, Chandigarh 

Sanjay Kumar 

16.  29th International Congress for 

Conservation Biology (ICCB 2019)  

July 21-25, 2019 

 

Kuala Lumpur, Malaysia 

 

Dr. Aparna Akula 

 

 

17.  Managing self and others for high 

performance 

July 29 – 31, 2019 CSIR-  Human 

Resource Development 

Group, Ghaziabad 

Dr. Manoj Kumar 

Bhuyan 

18.  Worhshop on Sustainable 

Development of Persons with 

Disabilities organized by 

ASSOCHAM, Chandigarh  

August 08,2019 Shivalik View, 

Chandigarh 

Manjeet Singh 

19.  Deep Learning and its Applications  August 20-24,2019 Indian Institute of 

Technology Roorkee 

Jitendra Virmani  

 

20. 1
7
. 

Workshop on 

Effective Science Communication 

in Digital Age 

August 21-23, 2019 CSIR-  Human 

Resource Development 

Group, Ghaziabad 

Dr. Pooja 

21.  Trainers Training Programme on 

Employability, Entrepreneurship 

and Life Skills Conducted by 

NIESBUD, Chandigarh 

August 21-23, 2019 MMC Computers, 

Chandigarh  

 

Inderjit Singh 

22.  HRDC training program on CSIR 

Manual on Procurement of Goods  

September 02-03, 2019 IHBT Palampur Sandeep Singhai 

23.  5TH IEEE International 

Conference on Signal Processing, 

Computing and Control (ISPCC 

2k19) 

September 08-11, 2019 Department of 

Electronics & 

Communication 

Engineering Jaypee 

University of Information 

Technology Waknaghat, 

Solan, Himachal 

Pradesh 

Dr. Amit Laddi 
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24.  Workshop  on Artificial Intelligence 

(AI) in Biomedical Instruments and 

Certification of Medical Devices  

organized by Biomedical 

Instruments and Devices Hub  

September 09, 2019 Post Graduate Institute 

of Medical Education 

and Research, 

Chandigarh 

Manjeet Singh 

25.  Draughtsman Mechanical-NSQF-4 

training conducted  by National 

Skill Development Corporation in 

assistance with the Capital Goods 

Sector Skill Council  

September 09-17, 2019 Indo-Swiss Training 

Centre, Chandigarh  

Harsh Kumar 

 

26.  CNC Operator Turning  -NSQF-4 

training conducted  by National 

Skill Development Corporation in 

assistance with the Capital Goods 

Sector Skill Council  

September 09-17, 2019 Indo-Swiss Training 

Centre, Chandigarh  

Deepak Kashyap 

 

27.  Fitter Fabrication-NSQF-4 training 

conducted  by National Skill 

Development Corporation in 

assistance with the Capital Goods 

Sector Skill Council  

September 09-17, 2019 Indo-Swiss Training 

Centre, Chandigarh 

Ajay Kumar  

 

28.  29th Congress of the European 

Chemoreception Research 

Organization (ECRO)  

September 11-14, 2019 

 

Trieste – Italy 

 

 

Dr. Ritesh Kumar 

 

 

29.  8th Bhopal Bigyan Mela, A Science 

And Technology Fair, being 

organised by CSIR-AMPRI, Vigyan 

Prasar, AICTE & Vigyan Bharti for 

Demonstration of Biomedical 

Instruments  

September 13-16, 2019 

 

 

BHEL Dussehra 

Ground, Bhopal 

 

 

 

Dr. Prasant 

Kumar 

Mahapatra, Dr. 

Neelesh Kumar,  

Manjeet Singh 

 

 

30.  Frontier in Optics and Laser 
Science (FiO + LS 2019) 

September 13-17, 2019 Washington DC, USA Vemuri SRS 
Praveen Kumar 

31.  National Conference on 

Earthquake: Investigation and 

instrumentation 

September 23 -24, 2019 

  

CSIR- Central Scientific 

Instruments 

Organisation,  

Chandigarh 

Satish Kumar 

32.  5TH IEEE International 

Conference on Signal Processing, 

Computing and Control (ISPCC 

2k19) 

October 10-12, 2019 Jaypee University of 

Information Technology, 

Waknaghat solan 

Himani, Shashi 

Sharma, 

Gursimran 

33.  TENCON, IEEE Region 10 

Conference   

October 17-20, 2019 

 

Kochi, Kerala, India 

 

Dr. Aparna Akula 

 

34.  International Conference on Optics 

and Electro-Optics (ICOL 2019)  

 

October 19-22, 2019 Instruments Research & 

Development 

Rajiv Dubey 
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Establishment (IRDE), 

Dehradun 

35.  International Conference on 

Recent Advances in Fundamental 

and Applied Sciences (RAFAS-

2019) 

November 5-6, 2019 Lovely Professional 

University, Punjab 

Mehak Gupta 

36.  5th India  International Science 

Festival (IISF 2019) organized by 

Ministry of Science and 

Technology, Ministry of Earth 

Sciences and Ministry of Health 

and Family Welfare in association 

with Vijnana Bharati (VIBHA). 

November 05-08, 2019 Biswa Bangla 

Convention Centre & 

Science City Kolkata 

Dr. Raj Kumar Pal, 

Suman Tewar, 

Saurav Kumar 

37.  International Symposium on 

Optomechatronic 

Technology (ISOT 2019) jointly 

organized by University of Calcutta 

and Goa University  

November 11-13, 2019 Campus of Goa 

University 

Dr. Raj Kumar 

38.  Electronics & Electrical Circuit 

Simulation for Emerging Hardware 

Technologies 

November 18-20, 2019 Entuple Technologies , 

Banglore 

Durgesh Mishra  

 

39.  Basics of IoT using Matlab and 

Simulink 18.11.2019 to 22.11.2019 

November 18-22, 2019 National Institute of 

Technical Teachers 

Training and Research 

(NITTTR), Chandigarh  

 

Jitendra Virmani 

 

40.  DST Sponsored 5 days Training 
Programme on Big Data 
Management & Comprehensive 
Analysis 

November 18-22, 2019 C-DAC, Mohali Dr. C. 
Sethuraman 

41.  2019 World Conference on Access 

to Medical Products: Achieving the 

SDGs 2030 

November 19-21, 2019 Hotel Taj Palace, 

Diplomatic Enclave, 

New Delhi 

Dr. Prasant 

Kumar 

Mahapatra, Dr. 

Neelesh Kumar, 

Dr. Sanjeev Soni 

42.  4th Annual Conference of Indian 

Society of Nanomedicine 

(NANOBIOTECK – 2019) and 

Global Bio-India Summit 

November 21-23, 2019 Aerocity, New Delhi Dr. Sanjeev Soni 

43.  राष्ट्र ीय वैज्ञानिक एवं तकिीकी संगोष्ठी  निसम्बर 12-13, 2019 रक्षा अिुसंधाि एवं नवकास 

संगठि - निम तथा अवघाव 

अध्ययि संस्थाि, चंडीगढ़ 

स्वर्णजीत नसंि 
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44.  International Conference in Recent 

Trends in Materials and Devices 

(ICRTMD-2019)  

December 18-19, 2019 Amity University, Uttar 

Pradesh 

Dr. Baban kumar 

S. Bansod, 

Monika  

 

45.  State Level Energy Conservation 

20.12.2019 

December 20, 2019  Punjab Energy 

Development Agency, 

Chandigarh 

Sunder Lal 

46.  Mechatronics  December 30, 2019- – 

January 03, 2020 

National Institute of 

Technical Teachers 

Training and Research 

(NITTTR), Chandigarh  

 

Jitendra Virmani 

47.  Intellectual Property Rights (IIC 

Innovation Ambassador Training 

Series) Conducted by Institution’s 

Innovation Council of MHRD’s 

Innovation Cell, AICTE 

January 16-17, 2020 Lovely Professional 

University, Jalandhar, 

Punjab 

Narinder Singh 

 Jassal 

 

48.  Design Thinking & Innovations (IIC 

Innovation Ambassador Training 

Series) Conducted by Institution’s 

Innovation Council of MHRD’s 

Innovation Cell, AICTE 

January 16-17, 2020 Lovely Professional 

University, Jalandhar, 

Punjab  

Harsh Kumar 

 

49.  Entrepreneurship Development 

Program (IIC Innovation 

Ambassador Training Series) 

Conducted by Institution’s 

Innovation Council of MHRD’s 

Innovation Cell, AICTE 

January 16-17, 2020 Lovely Professional 

University, Jalandhar, 

Punjab 

Inderjit Singh  

 

50.  National Conference on 

Biomedical Engineering (NCBE-

2020) 

January 22-24, 2020 National Institute of 

Technical Teachers 

Training and Research 

(NITTTR), Chandigarh  

 

Neha Yadav, Dr. 

Vinod Karar, Dr. 

Surender Singh 

Saini 

51.  AcSIR  Gyantarang January 23-25, 2020 CSIR-NEIST , Jorhat,  
Assam 

Prachi Arora, 
Mehak Gupta, 
Naini Garg, Arushi 
Gupta 

52.  Tool Tech 2020 January 23-28, 2020 Tool Tech Expo, 

Bengluru 

 

Harichand Singh, 

P.K. Manjhi, 

Deepak Kashyap, 

Himanshu K 

Singh 

 

53.  2nd National Workshop on 

Techniques in Hyperspectral Data 

Analysis and Processing 

January 27-31, 2020 Banaras Hindu 

University, Varanasi 
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54.  वैज्ञानिक नवषयो ं पर निन्दी सेनमिार में 

भूकंप का पूवाणिुमाि आधुनिक तकिीक  

फरवरी 05, 2020 भारतीय मािक बू्यरो, उत्तर 

के्षत्रीय कायाणलय, चंडीगढ़  

स्वर्णजीत नसंि 

55.  International Diabetic Foot 

Conference organized by the 

Department of Endocrinology, in 

collaboration with Manchester 

Metropolitan University, the UK 

February 08-09, 2020 Post Graduate Institute 

of Medical Education 

and Research, 

Chandigarh 

Dr. Prasant 

Kumar 

Mahapatra,  

Naveen Sharma 

56.  AICTE Workshop 12.02.2020 February 12, 2020 AICTE Head Qtrs, New 

Delhi 

S.K. Bothra, 

Madan Lal 

 

57.  JTACON 2020: Multidisciplinary 

International Conference 

February 16-18, 2020 Jamia Millia Islamia, 

New Delhi 

Sandeep Singhai 

58.  Biosangam 2020- 

International Conference on 

Biotechnological Interventions for 

Societal Development,  

February 21-23, 2020 Department of 

Biotechnology, MNNIT 

Allahabad, Prayagraj 

Dr. Baban kumar 

S. Bansod, 

Monika  

59.  Tool Design using CAD/CAM February 24-28, 2020 Central Institute of Tool 
Design, Hyderabad 

Mange Ram 

60.  Energy Efficiency in Buildings February 25, 2020 Punjab Energy 

Development Agency, 

Chandigarh  

Sunder Lal 

61.  International Conference on Nano 

Science and Technology 

(ICONSAT-2020) 

March 05-07, 2020 

 

S.N. Bose National 
Centre for Basic 
Sciences, Biswa Bangla 
Convention Center, 
Kolkata 

Naini Garg 

62.  A Month Long Training Module 
Titled Total Productivity 
Maintenance for the Technicians 
And Engineers of Metal Industries 
Development Institute (MIDI), 
Ethiopia as a part of CSIR-MIDI 
Twinning Programme 

 Ethiopia Baljit Singh, 
Supankar Das 
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RTI IMPLEMENTATION 

 

The Right to Information (RTI) Act came into existence in the year 2005. It applies to all states 

and UTs of India. It provides the right to any citizen to request for the information from the 

public/Govt. funded institutions, schemes, etc. which must be replied within the 30 days period. 

The concerned officer or deemed PIO is liable  for a penalty of Rs 250 per day of default upto a 

maximum of Rs 25,000 per application  for providing wrong information or not providing the 

information in time. It works for greater transparency in administration. 

The CSIR-CSIO RTI Cell comprised of following persons during 2019-20: 

1. Appellate Authority                                     :  Sh. Shravan Kumar RR, Sr. Principal Scientist 

 

2. Public Information Officer (PIO)                 : Dr. Prasant K. Mahapatra, Sr. Principal Scientist 

 

3. Assistant Public Information Officer (APIOs)  :   Dr. Sanjiv Soni, Pr. Scientist  

       

 

The summary of cases during 2019-2020 is: 
 

Year 2019 - 2020 

 

Application 

Received 

 

Rejected Accepted Transferred 1st Appeal Referred to CIC, New Delhi 

123 

including 

Transfer 

cases 

 

 

01 119 03 17 01 
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CIC Annual Convention 2019  
 
Both Public Information Officer and Appellate Authority have attended the function. Some of the 

glimpses of the function are: 

 

  
 

  

The Central Information Commission (CIC) organised 14th Annual Convention at Vigyan Bhawan 

on 12th October 2019. Union Minister for Home Affairs, Shri Amit Shah inaugurated the 

Convention of Central Information Commission and presided as Chief Guest over the inaugural 

session of the 14th Annual Convention of the Central Information Commission (CIC) in New 

Delhi. Union Minister of State for Development of North Eastern Region (Independent Charge); 

Prime Minister's Office; Personnel, Public Grievances and Pensions; Departments of Atomic 

Energy and Space, Dr. Jitendra Singh was the Guest of honour. 

The Central Information Commission has identified the following themes for three sessions of the 

Annual Convention:-  

• Gandhian Thoughts and RTI 
• RTI as a tool of effective governance 
• RTI Act- Challenges ahead 
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Shri Pawan K Varma, Prof. N. Radhakrishnan, Prof. Anurag Gangal delivered a talk on Gandhian 

Thoughts and RTI. Shri Wajahat Habibullah, Shri A.N. Tiwari, Shri Shyamlal Yadav share their 

views on RTI as a tool of effective governance. Shri Bimal Julka, Prof. Partha Pratim Chakrabarti, 

Ms. Anjali Bhardwaj spoke on Challenges ahead. 

All present and former Chief Information Commissioners and Information Commissioners of the 

Central Information Commission, CICs and ICs from State Information Commissions as well as 

the First Appellate Authorities & Central Public Information Officers have been invited for the 

annual convention. Some nominated NGOs working at ground level has also been invited to 

participate in the Convention. 
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Budget Statement 
 

Expenditure (2019-20) 
  Rupees in Lakhs 

   

Head of Account 
Source of Expenditure 

CSIR Funds Lab Reserve 

Recurring 
  

Pay of Officers 2394.894 30.000 

Pay of Establishment 712.558 0.025 

Dearness Pay 0.000 0.000 

Allowances 1028.912 8.103 

Contingencies 284.960 7.760 

Staff Quarters maintenance 45.320 1.138 

Chemical & Consumables 111.257 8.108 

Human Resource Development 0.000 0.000 

Total Recurring 4577.901 55.134 

    

Capital   

Works and Services 21.213 0.000 
Appartus & Equipment (including computer Equipment 

and Software) 154.184 
0.000 

Workshop Machinery 0.000 0.000 

Office Equipment 0.000 1.083 

Furniture & Fitting 41.072 0.000 

Library Books & Journals 24.987 28.448 

Vehicles 0.000 0.000 

Tools & Plants 0.000 0.000 

Models & Exhibits 0.000 0.000 

Staff Quarters (Construction) 44.424 0.000 

Total Capital 285.880 29.531 

Total (Recurring + Capital) 4863.781 84.665 

IRR-Construction   

IRR-ICT   

Networked/Supra Projects 1551.003 32.483 

Grand Total 6414.784 117.148 
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GENERATION OF ECF DURING LAST 5 YEARS 
  (Rs. In lakh)     

Budget Head 2015-16 2016-17 2017-18 2018-19 2019-20 

         

1. GOVT DEPTT/PSU's 511.143 1315.110 1013.418 1425.049 1726.585 

2. PRIVATE AGENCIES 3.477 2.734 9.724 1.931 1.756 

3. FOREIGN GOVT AGENCIES        1.040 
4. S&T RECEIPTS(ROYALTY/PREMIA,JOB 
WORK,TESTING & ANALYTICAL CHARGES      
AND OTHER TECH SERVICES 

17.574 45.585 74.772 126.263 63.770 

          

          

          

TOTAL 532.194 1363.429 1097.914 1553.243 1793.151 

      

      

      

  

GENERATION OF LRF DURING LAST 5 YEARS 
                 (Rs. In lakh) 

Budget Head 2015-16 2016-17 2017-18 2018-19 2019-20 

  
 
 

 
 

 
    

1. ROYALTY & PREMIA 4.836 22.164 51.435 99.681 50.139 

2. TESTING & ANALYTICAL CHARGES 12.130 21.026 22.291 19.035 10.947 

3. OTHER TECHNICAL SERVICE 0.600 2.395 0.802 7.463 2.634 

4. JOB WORK 0.008 0.000 0.244 0.084 0.050 

5. REST OF R071 HEADS 106.410 84.243 86.862 206.387 185.790 

          

          

TOTAL 123.984 129.828 161.634 332.650 249.560 

      

 

 



 

ह िंदी सिंस्करण 

fgUnh laLdj.k 

foÔ; lwph 

vuqlaÌku ,oa fodkl fØ;kdyki      211 

O;kikj fodkl        275  

ekuo lalkÌu fodkl        286 

iqjLdkj ,oa lEeku        310 

çeqÂ Á;¨tu         316 

jktÒkÔk fØ;kdyki        321 

ÁjVhÁÃ dk;kZUo;u       329 

dk£ed          331 

ctV foojÆ          345 

vuqlaÌku ifjÔn~         347  

çcaÌ ifjÔn~           349  
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iw.kZ ifj;kstuk,¡ % 

• ty e lhysfu;e dk irk yxkus ds fy, de ykxr ds dk;kZRed inkFkksaZ dk fodkl 

• çkWfDlfeVh lsalj vkSj ft;ks&LVSfVd ds ¶;wtu dk mi;ksx djds fçlht+u d̀f"k ds fy, eksckby 

e`nk lsaflax flLVe vkSj fMftVy LFkkfud HkaMkj dk fodkl 

• gkbijLisDVªy besftax vkSj e'khu yfuaZx rduhd ls unh ty xq.koÙkk lwpdkad fuxjkuh ds mi;ksx 

ds fy, ,Yxksfjne dk fodkl 

• is; ty esa Hkkjh esVy vk;u dks LekVZ bysDVªksdsfedy Vax }kjk fMVsDV djuk 

• vk;u ØksesVksxzkQh foHksnu ds fy, pqEcdh; xzsfQu dksVsM iksfyesfjd LVslujh Qsl vk;u 

,Dlpsatj 

• Qyksa vkSj lfCt;ksa ds fy, bysDVªksLVSfVd vkoj.k iz.kkyh 

• cgqvk;keh mPp jsat okyk bysDVªksLVSfVd Lçs;j 

• lkekftd vkSj vkS|ksfxd vuqç;ksxksa ds fy, bysDVªksLVSfVd Lçsbax çkS|ksfxdh 

• ftKklk % ,d fo|kFkhZ&oSKkfud lEidZ dk;ZØe 

 

tkjh ifj;kstuk,¡ % 

• rS;kj pk; iRrh¼esM&Vh½ ds fy, gSaM gsYM ekWLpjkbLpj ehVj 

• Lopkfyr ènk&ikS"kd rÙo lsfUlax ds fy, ç.kkyh dk fodkl 

• ty esa Hkkjh /kkrqvksa dk irk yxkus ds fy, LekVZ Qksu besftax fMi&fLVd IysVQkWeZ 

• MhbZbZih & ty ls gkbMªkstu bZa/ku ds fy, ,d dq'ky QksVksbysDVªksM dk fodkl 

• ty esas ,dlkFk gkbMªkstu mRiknu vkSj mHkjrs çnw"kdksa ds {kjko ds fy, 2Mh inkFkhZ; bathfu;fjax 

• bZ&osLV fjlkbdfyax lkbV esa ihvksih dk irk yxkus ds fy, uSuksLVªDpMZ llZ lcLVªsV dk vUos"k.k 

• iquokZl ds fy, u'khys inkFkksaZ dk irk yxkuk vkSj çca/ku ç.kkyh 

• p<+kbZ eqä ukfj;y dVkbZ ds fy, ,d ç.kkyh dk fMt+kbu vkSj fodkl 

• ekStwnk ikjaifjd Lçs;j ds ekWMy dk bysDVªksLVSfVd Lçs;j ds rkSj ij mUu;u 

  

 

 

MkW- oh- Mh- f'kofyax 

vvdatta@csio.res.in 

 

d`f"k midj.k foU;kl % dVkbZ iwoZ çkS|ksfxfd;kWa 

lh,lvkbZvkj&lh,lvkbZvks esa ;g lewg eq[; :i ls dVkbZ iwoZ Q+ly laca/kh  izkS|ksfxfd;ksa ds 

{ks= esa dke dj jgk gSA bl lewgxzqi dk cgqvk;keh LVkQ bl {ks= esa fMt+kbu vkSj Qsfczds'ku] 

çfØ;k o rduhd vkSj midj.k fodflr djus esa layXu gSA bl lewg dh çeq[k vuqla/kku 

xfrfof/k;ksa esa feêh] ikuh ds fy, lsalj vkSj baLVªwesaVs'ku dk fodkl] ikuh dh xq.koÙkk ds fy, 

lkexzh fodkl] çnw"kd {kj.k] gkbMªkstu mRiknu] vk;u ØkseSVksxzkfQd ìFkDdj.kksa ds fy, 

vk;u&,DlpsatlZ dk fMT+kkbu] fjeksV lsaflax] d̀f"k] /kwy 'keu] çnw"k.k fu;a=.k] fVìh fu;a=.k] dhVk.kq 

'kks/ku vkfn tSls O;kid vuqç;ksxksa ds fy, bysDVªkseSfVd Lçs;j dk fMt+kbu] Qyksa ij [kk| 

dksfVaXl] rS;kj pk;iRrh ds fy, ueh ekiu ç.kkyh] ikuh dh xq.koÙkk ds fy, LekVZ lsalj iz.kkyh] 

e`nk iks"kd rRo eSfiax ç.kkyh] lkSj gkbMªkstu mRiknu ds fy, QksVks bysDVªksM dk fMt+kbu] p<+kbZ 

eqä ukfj;y dVkbZ ç.kkyh dk fodkl vkfn 'kkfey gSaA vuqla/kku lewg mPp Js.kh dh var% 

fo'ys"k.kkRed lqfo/kkvksa MsVkcsl fuekZ.k] ijh{k.k lsokvksa rFkk ikuh] feêh vkSj d`f"k {ks= esa Lons'kh 

mRiknksa ds lR;kiu ls Hkh lqlfTtr gSA 
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çLrkfor ç.kkyh dSisflVsal fçafliy ds vk/kkj ij ueh dh tkap djus esa enn djsxh tksfd rS;kj pk;iRrh¼esM&Vh½ 

dh xq.koRrk o dher r; djus esa enn djsxh vkSj ueh dh ek=k] lqxa/k] xq.koÙkk vkSj ijh{k.k ds dkj.k gksus 

okyh fxjkoV vkSj {k; dks Hkh cpk,xhA 

 

;g ifj;kstukènk&ikS"kd rÙo lsfUlax gsrq Lopkfyr ç.kkyh fodflr djus ij vk/kkfjr gS A tks fd de le; 

esa T;knk ifj.kke çnku djs rFkk ;s ifj'kq) o lVhd gksaA e`nk ds lsaiy Hkksiky vkSj iatkc ls bdës dj fy, 

gSa A bu lsaiy dks ,QVh&,uvkbZvkj LisDVªksLdksih o vU; rduhdksa ds }kjk fo'ys"k.k fd;k tk jgk gS A 

 

bl ifj;kstuk dk mís'; ty esa ls Hkkjh /kkrq tSls vklsZfud] lhysfu;e] Øksfe;e] dsMfe;e bR;kfn lanw"kdksa dks 

fMVsDV djuk gS rFkk blds fy, ,d LekVZ Qksu besftax fMi&fLVd IysVQkeZ fodflr djuk gSA bl ifj;kstuk 

ds fy, ty esa ls Hkkjh /kkrq ds lanw"kdksa dks fMVsDV djus ds fy, o.kZfefr rduhd dk mi;ksx fd;k x;k 

gSA lkFk gh eksckby Qksu vk/kkfjr isij esEczsu fLVªi ds }kjk lanw"kdksa dks DokaVhQkbZ djus dh rduhd dks 

fodflr djuk gSA 

 

 

 

Hkjh /kkrqvksa ds Lrj d ifjek.k fu/kkZj.k ds fy, eksckby ,Ii] ,p,evkbZ lSUl  

rS;kj pk; iRrh¼esM&Vh½ ds fy, gSaM gsYM ekWLpjkbLpj ehVj 

ifj;kstuk çdkj   % Mh,lVh&}kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0418                                                        

ifj;kstuk çeq[k  % MkW- oh- Mh- f'kofyax 

Lopkfyr e`nk&ikS"kd rÙo lsfUlax ds fy, ç.kkyh dk fodkl 

ifj;kstuk çdkj   % vkbZlh,evkj }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0366                                                                               

ifj;kstuk çeq[k  % MkW- ccu dqekj culksn 

 

ty esa Hkkjh /kkrqvksa dk irk yxkus ds fy, LekVZ Qksu besftax fMi&fLVd IysVQkWeZ 

ifj;kstuk çdkj   % Mh,lVh }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0375                                                                               

ifj;kstuk çeq[k  % MkW- iwtk nsoh 
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orZeku ifj;kstuk esa ge bZ-&dpjk jhlkbfDyax lkbV ds ikl ikuh vkSj feêh ds eSfVªDl esa bu çnw"kdksa ds 

vkWu&lkbV xq.kkRed@ek=kRed fo'ys"k.k ds fy, ,d lsalj flLVe@rduhd ds fMt+kbu dh fn'kk esa dke dj jgs 

gSaA 

 

bl ifj;kstuk esa ikuh ds caVokjs okys ihbZlh midj.kksa ds fy, QksVksbysDVªksM~l ¼ihbZ,l½ ds :i esa 

,fiVSDlh@gkbMªksFkeZy fof/k;ksa vkSj tkap ds }kjk Øfer rFkk yxHkx nks"k jfgr ukbVªkbM~l uSukslzkbM~l ds fodkl 

dh fn'kk esa dke dj jgs gSaA bu bysDVªksM dh n{krk esa lq/kkj djus ds fy,] ge lg&mRçsjd lkexzh }kjk 

ih&Mksfiax vkSj lrg la'kks/kuksa dh tkap dj jgs gSaA 

 

 

ty ls gkbMªkstu mRiknu ds fy, ihbZlh lSVvi 

 

 

bl ifj;kstuk esa vif'k"V] ikuh vkSj gkbMªkstu mRiknu ds ,d lkFk mipkj ds fy, dq'ky] fLFkj] Ldsyscy vkSj 

ykxr&çHkkoh <ax ls mi;ksx ds :i esa ,lvkbZ¼Si½] th,,u¼GaN½] ,WVhvks¼FTO½ vkfn tSls fofHkUu uSuksLVªksfLVªd 

lsehdaMfDVax lcLVªsV~l ij LekVZ rkSj ij bathfu;jhd̀r 2 Mh eSVhsfj;y gsVjksLVªDpj ds fodkl dh fn'kk esa dke dj jgs 

bZ&osLV fjlkbdfyax lkbV esa ihvksih dk irk yxkus ds fy, uSuksLVªDpMZ llZ lcLVªsV dk 

vUos"k.k 

ifj;kstuk çdkj   % okslk ¼WOSA½ }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0407                                                                               

ifj;kstuk çeq[k  % MkW- iwtk nsoh 

 

MhbZbZih & ty ls gkbMªkstu bZa/ku ds fy, ,d dq'ky QksVksbysDVªksM dk fodkl 

ifj;kstuk çdkj   % Mh,lVh }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0421                                                                               

ifj;kstuk çeq[k  % MkW- iwtk nsoh 

ty esas ,dlkFk gkbMªkstu mRiknu vkSj mHkjrs çnw"kdksa ds {kjko ds fy, 2Mh inkFkhZ; 

bathfu;fjax 

ifj;kstuk çdkj   % ,lbZvkjch }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0432 

ifj;kstuk çeq[k  % MkW- iwtk nsoh 
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gSaA bu fodflr gsVjksLVªDpj dks uo çnwf"kr eSxuht ¼Mn + 1XnTÛ½ ds lkFk bathfu;j fd;k tk,xk rkfd ikuh ds çnw"kdksa 

ds ,d lkFk mipkj vkSj lkefxz;ksa esa uokpkj ds ek/;e ls gkbMªkstu mRiknu ds fy, n{krk esa òf) gks ldsA 

 

çLrkfor midj.k vkSj mi;ksfxrk ekWMy /kwy 'keu vkSj i;kZoj.k laj{k.k ds fy, çsj.k&pktZ fl)kar ds vk/kkj 

ij ,d cgqmís'kh; ok;q&lgk;rk çkIr mPp Js.kh ds bysDVªksLVSfVd fNM+dko ç.kkyh dk [kqyklk djrk gSA ;g 

LoPN Hkkjr] LoLFk Hkkjr fe'ku vkSj esd&bu bafM;k dk;ZØe ds fy, Hkkjr dh ,d egku miyfC/k vkSj 

rduhdh lek/kku gksxkA  

 

bl dk;Z dk mís'; u'khys inkFkksaZ ds jksfx;ksa ds iquokZl ds fy, eknd inkFkksaZ dh igpku vkSj Lopkfyr nok 

forj.k ç.kkyh ds fy, ck;kslsalj&vk/kkfjr ç.kkyh fodflr djuk gSA bl dk;Z esa eknd nokvksa vkSj ,d dq'ky 

nok forj.k ç.kkyh dk irk yxkus ds fy, bysDVªkWfud ç.kkyh ds lkFk ,dhd̀r vR;f/kd fof'k"V ok"i&laosnu 

ck;kslsalj dk fodkl 'kkfey gSA 

  

 

 

eknd inkFkksaZ dk irk yxkus vkSj nok forj.k ç.kkyh ds fy, çk;ksfxd lsV&vi 

 

 

 

 

ekStwnk ikjaifjd Lçs;j ds ekWMy dk bysDVªksLVSfVd Lçs;j ds rkSj ij mUu;u 

ifj;kstuk çdkj  % ijke'khZ ifj;kstuk] baMLVªh] DykmM Vsd çkbosV fyfeVsM] ;equkuxj] gfj;k.kk }kjk       

                 çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % lh,uih 0372                                                                               

ifj;kstuk çeq[k  % MkW- eukst dqekj iVsy 

 

iquokZl ds fy, u'khys inkFkksaZ¼ukdksZfVDl½ dk irk yxkuk vkSj çca/ku ç.kkyh 

ifj;kstuk çdkj   % ,lbZvkjch }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % ,plih 26 ¼1-4½ 

ifj;kstuk çeq[k  % MkW- uouhr flag vkSy[k 
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bl ifj;kstuk dk mís'; ukfj;y rksM+us ds fy, ,d dq'ky ç.kkyh fodflr djds ekStwnk leL;kvksa dk lek/kku 

djuk gS tks fu"iknu ds fy, lqjf{kr gS vkSj ftls U;wure fo'ks"kKrk dh vko';drk gksrh gSA ifj;kstuk dks nks 

ra=ksa ds la;kstu ds :i esa ns[kk tk ldrk gS& igyk ukfj;y ds isM+ dh ÅapkbZ rd igqapus ds fy, vkSj nwljk 

ukfj;y dks rksM+us ds fy,A eksM+dj rg gksussokyh dbZ fØ;kfof/k;ksa dk v/;;u fd;k x;k gS vkSj muds çksVksVkbi 

cuk, x, gSa tks isM+ ij p<+us ds vuqiz;ksxksa ds fy, vuqdwfyr fd, x, gSaA p<+kbZ ra= dks <guk gksrk gS rkfd 

bls vklkuh ls ,d txg ;k ,d isM+ ls nwljh txg ;k nwljs isM+ ij ys tk;k tk ldsA 

   

 

 
p<+kbZ eqDr ukfj;y rqM+kbZ izksVksVkbi dk 3Mh ekWMy 

p<+kbZ eqä ukfj;y dVkbZ ds fy, ,d ç.kkyh dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % ,lbZvkjch }kjk çk;ksftr ,oa foÙkiksf"kr 

ifj;kstuk la[;k  % th,ih 0382 

ifj;kstuk çeq[k  % Jh ,l- vuqi pUnj 
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  tkjh ifj;kstuk,Wa% 

• [kk| rsy dh xq.koÙkk ¼jSalhfMVh½ lwpd laosnd dk fodkl ¼fLVªi fof/k }kjk½ 

• [kk| rsy esa ikWyh,jksesfVd gkbMªksdkcZu dks irk yxkus ds fy, ç.kkyh dk fodkl  

• vLirkyksa esa ck;ksesfMdy vuqç;ksxksa ds fy, de ykxr dh izR;kjksi.k fØ;kRed lkexzh dk fodkl 

• LokLF; ns[kHkky ds fy, uSuks ck;kslSaljksa vkSj ekbØks¶ywfMDl dk fodkl  

• vaMk'k; ds dSalj dk ck;ks&ekdZj ds }kjk irk yxkus gsrq cgqladsfrr ikWbaV&vkWQ&ds;j izpkyu ra= 

¼eYVh lhvksch½dk fodkl  

• [kk| inkFkZ esa ÞfiUukVkWfDluß dh tkap@fuxjkuh gsrq gLr&rduhd Þ,Q-vkj-bZ-Vh-&,IVkfpiß  

• vaMk'k; ds dSalj dk ck;ks&ekdZj ds }kjk irk yxkus dk cgqladsfrr ikWbaV&vkWQ&ds;j izpkyu ra= 

¼eYVh lhvksch½dk fodkl  

• [kk| inkFkZ esa ÞfiUukVkWfDluß dh tkap@fuxjkuh gsrq ,d oguh; rduhd Þ,Q-vkj-bZ-Vh-&,IVkfpiß  

• çdk'kh;@fo|qr jklk;fud çfØ;k }kjk [kk| inkFkZ esa dhVuk'kd gksus dk irk yxkuk 

• rhoz lqxa/k : lqxaf/kr v.kqvksa dks fMt+kbu djus ds fy, vkfVZfQf'k;y baVsfytsal ds rjhds 

 

bl ifj;kstuk dk eq[; mís'; rsy esas jaxksa ds varj dks ekius gsrq ,d xSl laosnu ç.kkyh dk fodkl djuk gSA 

laosnd fLVªi ij esVy ijQksjhu dk mi;ksx fd;k x;k gS tks rsy ls fudyus eq[; esVkcksykbV ¼gsDlkuy½ ds 

lkFk fey dj laosnd ds jax eas ifjorZu djrk gSA 

  

 
d`f"k midj.k foU;kl % i'p&d`f"k çkS|ksfxfd;kWa 

MkW- veksy ih- ÒksaMsdj 

amolbhondekar@csio.res.in 

 

foHkkx eq[; :i ls d̀f"k {ks= dh Qlyksijkar vko';drkvksa ds fy, vk/kqfud la;a=ksa 

,oa laosndksa dks cukus dk dk;Z djrk gSA i'p&d̀f"k ds eq[; vk;keksa dks lEesfyr 

djrs gq, foHkkx }kjk – d̀f"k mit dk xq.koÙkk vkdyu] vkbZ- vks- Vh- ds mi;ksx ls 

uohu d̀f"k rFkk mlesa lqfuf'prrk dks c<+kus ij cy fn;k x;k gSA lewg d̀f"k vuqiz;ksxksa 

ds fy, MsVk ,oa laslj ¶+;wt+u ds fy, vkVhZfQf'k;y baVSfytsal IysVQkeksaZ ds fodkl esa 

Òh l{ke gSA bl o"kZ lewg us [kk| rsy dh xa/k dk irk yxkus ds fy, ,d ubZ 

fof/k rS;kj djus] ikWyhlkbfDyd lqxaf/kr gkbMªksdkcZu dk irk yxkus ds fy, midj.k] 

lh,lvkbZvkj&[kk| fe'ku ds rgr dhVuk'kd dk irk yxkus ds fy, fMifLVd fMokbl 

ds fodkl dk;Z ds lkFk&lkFk lqxaf/kr v.kqvksa ds fMt+kbu ds fy, ,vkbZ rduhd dks 

fodflr djus esa Hkh cM+s iSekus ij dke fd;k gSA 

[kk| rsy dh xq.koÙkk ¼jSalhfMVh½ lwpd laosnd dk fodkl ¼fLVªi fof/k }kjk½ 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,plhih 0016 

ifj;kstuk çeq[k  % MkW- vuqiek 'kekZ  
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bl ifj;kstuk dk eq[; mís'; ¶yksjkslsaV rduhd ij vk/kkfjr ,d xSl laosnu ç.kkyh dk fodkl djuk gSA 

lkWfyM Qst ,DLVªSd'ku fof/k dk fodkl fd;k x;k gS] ftlds }kjk fdlh Hkh LFkku ij rsy esa ls ih-,-,p- 

dks fudkyk tk ldsA va'kkadu dk dk;Z çxfr ij gS ftlesa oSKkfud ,oa vkS|ksfxd vuqla/kku ifj"kn&Hkkjrh; 

fo"k foKku vuqla/kku laLFkku Hkh lg;ksx çnku dj jgk gSA 

 

bl ifj;kstuk dk mís'; çR;kjksfir fd, tkus okys inkFkZ dks ifjorZu dj mles la{kkj.k vkSj laØe.k dks de 

djuk gSA ,d tSo&laxr inkFkZ dk fuekZ.k djuk gS ftlds }kjk çR;kjksfir fd, tkus okys inkFkZ dh xq.koÙkk  

c<+kbZ tk ldsA 

 

bl ifj;kstuk dk mís'; ,d oguh; fo|qr&jklk;fud ;a= dk fuekZ.k djuk gS ftlds }kjk ân;?kkr ls lacaf/kr 

tSfod ekdZj dk irk yxkrs gSaA  

 

bl ifj;kstuk dk mís'; ,d de ykxr dh dkxt+&vk/kkfjr ekbØks ¶ywfMd fof/k dk fodkl djuk gS ftlesa 

cgqladsru {kerk gksA blds fy, lh,lvkbZvkj&lh,lvkbZvks esa gh rS;kj dkxt+&vk/kkfjr ekbØks ¶ywfMd fof/k dk 

mi;ksx fd;k tk,xkA blesa dbZ çdkj ds vaMk'k; ls tqM+s ddZ jksx dks ,d lkFk irk yxkus ds fy, ç;ksx 

[kk| rsy eas ikWyh,jksesfVd gkbZMªksdkcZu dks irk yxkus ds fy, ç.kkyh dk fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,plhih 0016 

ifj;kstuk çeq[k  % MkW- lqns'kuk cxph  

 

vLirkyksa esa ck;ksesfMdy vuqç;ksxksa ds fy, de ykxr dh izR;kjksi.k fØ;kRed lkexzh dk 

fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % ,plhih 0016 

ifj;kstuk çeq[k  % MkW- lqeu flag  

 

LokLF; ns[kÒky ds fy, uSuks ck;kslSaljksa vkSj ekbØks¶ywfMDl dk fodkl  

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,plhih 0012 

ifj;kstuk çeq[k  % MkW- lqeu flag  

vaMk'k; ds dSalj dk ck;ks&ekdZj ds }kjk irk yxkus dk cgqladsfrr ikWbaV&vkWQ&ds;j izpkyu 

ra= ¼eYVh lhvksch½dk fodkl  

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0417 

ifj;kstuk çeq[k  % MkW- lqeu flag  
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esa vkus okys ck;ks ekdZjksa dks Hkh fodflr fd;k tk,xkA lkFk gh lkFk fodflr ç.kkyh dk mldh laosnu'khyrk] 

p;ukRedrk vkSj mlds HkaMkj.k ,oa mi;ksx rd dh vof/k ¼'ksYQ thou½ ds fy, ewY;kadu Hkh fd;k tk,xkA 

 

bl ifj;kstuk dk mís'; ,d laosnd lajpuk dk fuekZ.k djuk gS ftlds }kjk ,d çdkj ds fo"kSys leqæh inkFkZ 

– fiUukVkWfDlu dk irk yxk;k tk ldsA ,Q-vkj-bZ-Vh tkap ds inkFkZ dk fu/kkZj.k fd;k tk pqdk gS rFkk bls 

rS;kj djus dh çfØ;k çxfr ij gSA 

 

[kk| lkekxzh esa dhVuk'kd dk irk yxkus gsrq ,d dkxt+&vk/kkfjr ;a= fodkl djuk bl ifj;kstuk dk mís'; 

gSA 

 

 

bl ifj;kstuk dk mís'; jklk;fud v.kq vkSj mldh xa/k ij ,d l?ku v/;;u djuk gSA jklk;fudksa dh nqfu;k 

fo'kky gS vkSj lHkh laHkkfor lqxaf/kr v.kqvksa dh x.kuk djus esa orZeku esa daI;wfVax&{kerk lhfer gSA ij ekuk 

tkrk gS fd fdlh Hkh jklk;fud lajpuk esa ;g vuqeku yxkuk vf/kd dfBu gS fd D;k xa/k gS vkSj D;k ;g 

,d gh xa/k gSA bl dk;Z dk y{; bu v.kqvksa ds vf}rh; xq.kksa] muds çHkkoksa dks le>uk vkSj mUgsa fMtkbu 

djus esa lgk;rk djus ds fy, ,Yxksfjne fodflr djuk gSA 

[kk| inkFkZ esa ÞfiUukVkWfDluß dh tkap@fuxjkuh gsrq gLr&rduhd Þ,Q-vkj-bZ-Vh-&,IVkfpiß  

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0393 

ifj;kstuk çeq[k  % MkW- lqeu flag  

çdk'kh;@fo|qr jklk;fud çfØ;k }kjk [kk| inkFkZ es dhVuk'kd gksus dk irk yxkuk 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,plhih 0016 

ifj;kstuk çeq[k  % MkW- lqeu flag  

rhoz lqxa/k : lqxaf/kr v.kqvksa dks fMt+kbu djus ds fy, vkfVZfQf'k;y baVsfytsal ds rjhds 

ifj;kstuk çdkj   % jkW;y lkslk;Vh& ;w- ds- 

ifj;kstuk la[;k  % ,uvkbZ,Q@,vkjvkbZ@181328 

ifj;kstuk çeq[k  % MkW- fjrs'k dqekj  
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iw.kZ ifj;kstuk,¡% 

• ^^ck;ks&fjgSc** & tSo&flXuy vkÌkfjr DyksTM ywi fu;af=r V[kus ds fy, jkscksfVd Ésjsih midj.k 

• (L-GEAR) & lSfudksa ds eksVj iquokZl ds fy, fyxkesaV dh pksV dk vkdyu ,oa Fksjsih midj.k 

• lsuk ds dfeZ;ksa ds fy, cgqfØ;k'khy ns[kHkky midj.k dk fodkl  

• ;q) LFky ij fcuk Nq, lSfud ds ftank@e`r gksus dk irk yxkus ds fy, midj.k dk fodkl 

• bysDVªks ek;ksxzke ¼EMG½ fu;af=r dqguhs ls uhps dk çksLFksfll  

• Nfo funsZf'kr laoguh f'kjk ǹ'; ;a= ¼osu&fot½ 

tkjh ifj;kstuk,¡ %  

• Mcy okWY;we ,DLpsat Vªkal¶;wtu djus ds fy, e'khu 

• ORGAN & tUetkr jälzko dh leL;k ls ihfM+r cPpksa ds fy, de ykxr okys ck;ks&esdkVªkWfud 

iquokZl lek/kku 

• opqZvy baVsfytsal dk mi;ksx djrs gq, lsjsczy ikYlh okys cPpksa dk eksVj iquokZl 

• eksVj fodykaxrk xzflr O;fä;ksa ds iquokZl ds fy, ?kj ij opqZvy baVsfytsal vk/kkfjr lek/kku 

• gksfeax isIVkb M~lo IykTeksfud QksVksFkeZy rduhd dk mi;ksx djds lkWfyM Vîwej dk y{;hdj.k   

• FkeksZxzkfQd Mk;XuksfLVd fof/k ¼ThermoRehabRob½ dk mi;ksx djds Åijh fyEc jkscksfVd iquokZl dh 

çHkkodkfjrk ds vkdyu vkSj lq/kkj ds fy, vkbZlhVh vk/kkfjr midj.k 

• 3 Mh fçaVsM ysfVl fgi baIykaV dk fodkl 

• :V dSuky mipkj ds fy, Lons'kh ,isDl yksdsVj 

• Oghyps;j gsrq fQaxj tsLpj Mªkbo fu;a=.k ¼Ges&Chair½ 

• xsV ¼Gait½ iquokZl ds nkSjku ekuo tSo ;kaf=dh dh ekWMfyax 

• /kkrq m|ksx fodkl laLFkku ¼MIDI½] bfFk;ksfi;k ds :ikarj.k ds fy, {kerk fuekZ.k ij V~okbfuax 

dk;ZØe 

 

fnus'k iadt    

dineshpankaj@csio.res.in 

tSo fpfdRlk midj.k foU;kl 

 tSo fpfdRlk midj.k foU;kl izHkkx laLFkku esa vuqla/kku vkSj fodkl ds egRoiw.kZ {ks=ksa esa 

ls ,d gS vkSj lfØ; :i ls fpfdRlk çkS|ksfxfd;ksa ds fodkl esa yxk gqvk gSA foHkkx] 

uSnkfud vkSj fpfdRlh; midj.kksa] cqtqxksaZ vkSj fu%'kDrtuksa ds fy, iquokZl vkSj lgk;d 

çkS|ksfxfd;ksa] besftax vk/kkfjr fpfdRlk iz.kkfy;ksa vkSj mUur vkFkksZisfMd çR;kjksi.kksa vkfn ds 

fodkl dk;ksaZ esa layXu gSA bl o"kZ ds nkSjku] Ng ifj;kstuk,aW iwjh gqbZ vkSj pkj ubZ 

izkS|ksfxfd;kWa gLrkarj.k ds fy, rS;kj gSaA vHkh nl ifj;kstuk,a py jgh gsa ftlesa ls nks 

ubZ rFkk rhu ifj;kstuk,aW varjjk"Vªh; lg;ksx ls gSaA Mcy okWY;we ,Dlpsat VªkaL¶;wt+u] lsjsczy 

ikYlh okys cPpksa ds eksVj iquokZl] opqZvy baVsfytsal] ORGAN & cPpksa ds eksVj iquokZl ds 

fy, de ykxr okys ck;ks&eSDVªkWfud iquokZl lek/kku] IykLekWfud QksVksFkeZy rduhd dk 

mi;ksx djds Bksl Vîwej y{;hdj.k] vkSj 3&Mh fçaVsM ySVhl LVªDpMZ fgi bEIykaV mUur 

pj.k esa gSa tks tYn gh ijh{k.k ds pj.k esa tk,xhA blds vykok ckjg 'kks/k i= çfrf"Br 

vuqla/kku if=dkvksa ¼,llhvkbZ½ esa çdkf'kr gq,] ,d Hkkjrh; isVsaV çnku gqvk vkSj lewg 

ds oSKkfudksa }kjk muds md̀"V dk;Z ds fy, nks iqjLdkj çkIr fd, x, gSa A 
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bl ifj;kstuk dk mís'; jh<+ dh gìh ds jksfx;ksa ds fy, fQft;ksFksjsih vH;kl ds fy, csM lkbM lgk;rk 

çnku djus ds fy, ,d iksVsZcy V[kuk iquokZl fpfdRlk midj.k fodflr djuk FkkA fMokbl ,d ,EcsMsM 

fu;a=.k vkSj xzkfQd ;wtj baVjQsl dh enn ls fu;af=r jkscksV ra= dk mi;ksx djrk gSA V[kus ds iquokZl ds 

fy, nks fMxzh dh Lora=rk ds lkFk midj.k dk fMt+kbu vkSj fuekZ.k iwjk gks x;k gSA fMokbl dks ,aMªkWbM 

vk/kkfjr ,si ds ek/;e ls fu;af=r fd;k tkrk gSA fMokbl ds lkFk rhoz ,llhvkbZ (SCI) jksfx;ksa ds bZ,eth 

MsVk ds vf/kxzg.k ds fy, çksVksdkWy fodflr fd;k gSA bZ,eth MsVk ij vk/kkfjr LikfLVd lhVh xzsM dk 

oxhZdj.k csgrj ifjek.k fu/kkZj.k ds fy, fd;k x;k gSA 

 

 

bl ifj;kstuk dk mís'; tksM+ksa laca/kh fnO;kaxksaa ds fy, y{;&funsZf'kr iquokZl fpfdRlk ds fy, iguus ;ksX; 

lsalj vk/kkfjr midj.k fodflr djuk vkSj fpfdRlk ds çHkko dk vkdyu djuk gSA midj.k esa okLrfod 

le; iguus ;ksX; lsalj gksrk gS] tks vkjvks,e (ROM) ewY; ekirk gsa vkSj tksM+ dh =qfV;ksa ds ckjs esa ejhtksa 

dks lrdZ djrk gsa vkSj rRdky çfrfØ;k çnku djrk gSA fQft;ksFksjsfiLV ;k fpfdRld }kjk ewY;kadu ds fy, 

ok;jysl lapkj dk mi;ksx djrs gq,] lsalj ekWMîwy ls fj;y Vkbe MsVk dks VSc ;k eksckby Qksu }kjk 

vf/kxzfgr fd;k tkrk gSA dkbusesfVDl vlslesaV ds fy, fo;jscy vkbZ,elw (IMU) vk/kkfjr lsalj ekWMîwy 

fodflr fd, x, gSA lkW¶Vos;j Åijh vkSj fupys vax Luk;q pksVksa ds fy, ewY;kadu vkSj Fksjsih ekWMîwy çnku 

djrk gSA da/ks vkSj ?kqVus ds çfrLFkkiu iquokZl ds fy, vkbZ,lvkbZlh (ISIC), ubZ fnYyh esa jksxh ijh{k.k 

vk;ksftr fd, x,A  

 

 

bl ifj;kstuk dk mís'; ,d jkscksV lgk;d&lg&uflaZx jkscksV midj.k fodflr djuk Fkk] tks viax gks pqds] 

cqtqxZ vkSj xaHkhj :i ls chekj dfeZ;ksa dh ns[kHkky djsxk rkfd os lkekU; ?kjsyw dk;ksaZ dks dj ldsa] 

xfr'khyrk lgk;rk vkSj ,d O;fäxr çca/kd ds :i esa dk;Z dj ldsaA bl dk;Z dk mís'; u dsoy eksckby 

jkscksV gS] cfYd ,d iw.kZ ç.kkyh Hkh gS tks jksxh dks fcLrj ij lgk;rk djus vkSj jksxh ds 'kjhj ds ekinaMksa 

^^ck;ks&fjgSc** % tSo&flXuy vkÌkfjr DyksTM ywi fu;af=r V[kus ds fy, jkscksfVd Ésjsih 

midj.k  

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0403 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj  

 

(L-GEAR) & lSfudksa ds eksVj iquokZl ds fy, fyxkesaV dh pksV dk vkdyu ,oa Fksjsih 

midj.k 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,e,yih 0042 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj  

 

lsuk ds dfeZ;ksa ds fy, cgqfØ;k'khy ns[kHkky midj.k dk fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,e,yih 0053 

ifj;kstuk çeq[k  % Jh vfjane pVthZ  
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dks ok;jysl rjhds ls ekius vkSj mUgsa funku ds fy, lacaf/kr fpfdRld dks çsf"kr djus dh {kerk j[krh gSA 

,d vLirky esa] ,d fpfdRld@fpfdRlk ifjpkjd ;k ,d ulZ ges'kk jksxh ds ikl gj le; 'kkjhfjd :i 

ls ekStwn ugha jg ldrs gSaA mUgsa vU; jksfx;ksa dh ns[kHkky djuh gksrh gS vkSj dbZ vU; dk;Z djus gksrs gSaA 

vkus okys le; esa jksxh ds vuqikr esa budh dkQh deh vkus okyh gSA blfy, lgk;d rduhd dh rRdky 

vko';drk gS tks HkrhZ jksfx;ksa ds thou dh xq.koÙkk esa lq/kkj dj ldrs gSa vkSj ulksaZ dks cqtqxZ ,oa viax 

gks pqds yksxksa ds thou dh xq.koÙkk cuk, j[kus esa mudh enn dj ldsA ;g ifj;kstuk chekj vkSj vLirky 

esa HkrhZ ejhtksa dh leL;kvksa ds lek/kkuksa ds fy, gS] ftuds vLirky ds ifjlj esa jgus ds nkSjku] fpfdRld 

dks muds bu ekinaMksa ij lrr fuxjkuh  j[kuh gksrh gSA 

 

 

 

 

bl ifj;kstuk dk mís'; fcuk Nq, lSfud ds thfor@èr gksus dk irk yxkus ds fy, midj.k dk fodkl 

djuk gSA ân;xfr vkSj mnjxfr ds tSo&ladsr ekinaMksa dh igpku dj yh xbZ gSA ân;xfr vkSj isV dh 

ekLisf'k;ksas dh xfr dks çksVksVkbi ds ek/;e ls eki fy;k x;k gSA ç;ksx'kkyk okrkoj.k esa ân; xfr vkSj 

'olu nj dh x.kuk ds fy, ,Yxksfjne dks fodflr rFkk mldk ijh{k.k fd;k x;k gSA   

 

 

fodflr fMokbl dk çksVksVkbi 

 
¼,½ thfor ¼ch½ e`r dk irk yxkus ds fy, th;wvkbZ 

 

 

;q) LFky ij fcuk Nq, lSfud ds ftank@èr gksus dk irk yxkus ds fy, midj.k dk fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,e,yih 0040 

ifj;kstuk çeq[k  % MkW- latho dqekj  
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bl ifj;kstuk dk mís'; bysDVªksek;ksxzke ¼EMG½ fu;af=r dqguh ls uhps dk çksLFksfll cukuk gsaA igys Lrj 

ds ç;ksx'kkyk çksVksVkbi dk fodkl vkSj ijh{k.k dj fy;k x;k gSA lfØ; bysDVªksM dk fMt+kbu vkSj ijh{k.k 

fd;k x;k gSA çdks"B¼vxzckWg½ dh lkr ekalisf'k;ksa dh igpku dj yh xbZ gS vkSj 7 lfØ; bZ,eth bysDVªksM 

ls dykbZ cSaaM dk ijh{k.k dj fy;k x;k gSA gkFk dh fofHkUu eqnzkvksa dk oxhZdj.k 7 ekalisf'k;ksa ls fy;s 

x;s ladsr ls fy;k x;kA çdks"B¼vxzckWg½ dh 7 ekalisf'k;ksa ds ladsr ds vk/kkj ij fofHkUu eqnzkvksa dks ykxw 

djus ds fy, bysDVkW‚fud fu;a=.k ç.kkyh fodflr dh xbZA 

 

bZ,eth bysDVªksM cSaM vkSj dk;kZRed d`f=e gkFk dk CAD ekWMy vkSj fufeZr çksVksVkbi 

 

 

 

çdks"B¼vxzckWg½ dh ekal isf'k;ksa ls EMG MsVk fjdkWfMaZx ds fy, GUI 

bl ifj;kstuk dk mís'; peM+h ds uhps fNih ulksa dks <w¡<us o çnf'kZr djus ds fy, ,d de ykxr ds 

midj.k & osu&fot dh ladYiuk] fMt+kbu ,oa fuekZ.k gSA ;g ;a= bUÝkjsM rduhd ij vk/kkfjr gS rFkk blds 

bysDVªks ek;ksxzke ¼EMG½ fu;af=r dqguhs ls uhps dk çksLFksfll  

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,e,yih 0051 

ifj;kstuk çeq[k  % MkW- latho dqekj  

 

  

Nfo funsZf'kr laoguh f'kjk n`'; ;a= ¼osu&fot½ 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foÙkiksf"kr 

ifj;kstuk la[;k  % ,e,yih 0050 

ifj;kstuk çeq[k  % MkW- vfer yknh   
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}kjk fNih ulksa dk irk yxkus gsrq best çkslsflax fof/k dk ç;ksx fd;k x;k gSA vLirky esa osu n'kZd ;a= 

}kjk Li'kZ&jfgr best MkVk dk laxzg.k] uSnkfud ijh{k.k }kjk çLrkfor fof/k dh çHkko'khyrk dk ewY;kadu 

vkSj lR;kiu o rduhd dh lVhdrk dks c<+kus ds fy, la'kks/ku dk;Z iw.kZ gq,A  

 

 

 

 

 

fcxM+k gqvk ihfy;k ¼gkbij fcfy#fcufe;k½ uotkr f'k'kqvksa esa ,d vke leL;k gS] ftldk bykt QksVksFksjsih 

ls fd;k tk ldrk gS] ysfdu dqN f'k'kq tks bl ls Bhd ugha gks ikrs mUgas nksgjh ek=k esa jä cnyus dh 

vko';drk gksrh gSA Mcy okWY;we ,Dlpsat VªkaLl¶;wt+u esa uotkr f'k'kq ds iwjs jä dh ek=k dks] 3&5 

feyhyhVj ds pj.kksa esa] xHkZuky dSFksVj dk mi;ksx djds o;Ld nkrk ds jä ds lkFk çfrLFkkfir djuk iM+rk 

gSA orZeku esa ;g çfØ;k ,d MkWDVj vkSj ulZ }kjk iwjh rjg ls f'k'kq dks la;fer djds vkSj egRoiw.kZ ekinaMksa 

dh fuxjkuh esa tSls fd pØ dh la[;k] jä dh ek=k] çokg njksa esa lko/kkfu;ksa vkSj fjdkWMZ j[krs gq, dh 

tkrh gSA bl ifj;kstuk dk mís'; ,d dSfyczsVsM vkSj jä ds lqpk: vknku&çnku fuf'pr djus ds fy, ,d 

;a= fodflr djuk gS] ftles ,ylhMh fMLIys] ls¶Vh vykeZ vkSj vU; QhplZ tSls fd ,fydksV ckWY;we] Vkbe 

ihfj;M] ,;j ccy ;k DykWV fMVsDVj gksA bls uotkr bdkbZ] cky jksx foHkkx] ihthvkbZ,ebZvkj] paMhx<+ ds 

lg;ksx ls fodflr fd;k tk jgk gSA 

 

Mcy okWY;we ,DLpsat VªkaL¶;wt+u djus ds fy, e'khu 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0396 

ifj;kstuk çeq[k  % Jh latho oekZ  

 

 

tUetkr jDrlzko ls ihfM+r cPpksa ds fy, de ykxr ds ck;ks&esdkVªkWfud iquokZl lek/kku 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0374 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj  
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bl ifj;kstuk dk mís'; tUetkr gsehisfjfll ihfM+r cPpksa ds fy, de ykxr ds ck;ks&esdkVª‚fud iquokZl dk 

lek/kku djuk gSA eksVj iquokZl ds fy, vuqdwfyr v‚FkksZfVDl ds fy, 3&Mh LdSfuax vkSj fçafVax dh lqfo/kk 

dk fodkl fd;k x;k gsA 06&14 o"kZ vk;q oxZ ds tUetkr jälzkoh jksxh ds fy, lfØ; vkSj fuf"Ø; 

v‚FkksZfll fodflr gqvk A ihthvkbZ,ebZvkj paMhx<+ esa fd, x, uSnkfud ijh{k.kksa us ikjaifjd midj.kksa ij 

fodflr fMtkbu ds Qk;nksa dk fu"d"kZ fudkyk x;k A esllZ Vkbuksj eksgkyh ds lkFk O;kolk;hdj.k ds ç;kl] 

O;kolkf;d :i ls miyC/k midj.kksa ds lkFk fodflr fMokbl dks csapekdZ fd;k x;k gsa A  

 

 

 

bl ifj;kstuk dk mís'; opqZvy baVsfytsal dk mi;ksx djrs gq, lsjsczy ikYlh okys cPpksa dk eksVj iquokZl 

djuk gsaA lsjsczy ikYlh okys cPpksa ds eksVj iquokZl ds fy, BOT ewY;kadu ekWMîwy dk dk;kZUo;u fd;k 

x;kA dhusesfVd ewY;kadu ds fy, laidZ vkSj xSj&laidZ&vk/kkfjr lsalj dk ,dhdj.k fd;k x;kA lsjsczy ikYlh 

vkcknh ij fodflr ç.kkyh ds ijh{k.kksa ds fy, uSfrd vuqeksnu fy;k x;k gsa A 

 

 

bl ifj;kstuk dk mís'; opqZvy baVsfytsal vk/kkfjr eksVj fodykaxrk ds O;fä;ksa ds iquokZl ds fy, ?kj ij 

lek/kku iznku djuk gsaA Kinect Mocap ç.kkyh vkSj lh,lvkbZvkj&lh,lvkbZvks fodflr iksLVqjy cSysal vkdyu 

ç.kkyh dk mi;ksx djds cSBuk o [kM+s gksus ij larqyu vkSj fxjus ds vkdyu ds fy, fodflr çksVksVkbi 

rS;kj fd;k x;kA DykmM ij ?kj ij lfoZl ds fy, unity lkW¶Vosj IysVQkWeZ ij fodkl fd;k x;k A  

 

 

bl cgq&laLFkkuxr vuqla/kku ifj;kstuk esa ikap laLFkkuksa] lh,lvkbZvkj&lh,lvkbZvks paMhx<+] cksl baLVhVîwV 

dksydkrk] lh,lvkbZvkj&vkbZvkbZvkbZ,e tEew] vkbZvkbZVh jksiM+] ,El fnYyh ds la;qä ç;klksa ds ek/;e ls ,d 

opqZvy baVsfytsal dk mi;ksx djrs gq, lsjsczy ikYlh okys cPpksa dk eksVj iquokZl 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0404 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj  

 

 

eksVj fodykaxrk xzflr O;fä;ksa ds iquokZl ds fy, Äj ij opqZvy baVsfytsal vk/kkfjr lek/kku 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0394 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj  

 

 

gksfeax isIVkbM~l o IykT+eksfud QksVksFkeZy rduhd dk mi;ksx djds lkWfyM Vîwej dk 

y{;hdj.k   

ifj;kstuk çdkj   % lgk;rk vuqnku ¼MhchVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0384 

ifj;kstuk çeq[k  % MkW- latho lksuh  
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IykT+eksfud QksVksFkeZy vk/kkfjr dSalj fpfdRlh; midj.k dk fodkl fd;k tkuk gSA bl ifj;kstuk ds fy, 

lh,lvkbZvkj&lh,lvkbZvks uksMy laLFkku gSA 

bl fMokbl ds nks çksVksVkbi] ftlesa ,;j&dwYM gkmflax vkSj vkWIVks&eSdsfudy vlsacyh cuk, x, gSa vkSj budk 

FkeZy ijQkWesaZl vkSj vko';d vkWfIVdy ikoj vkmViqV ds fy, ijh{k.k fd;k x;k gSA 

 

 

IykT+eksfud QksVks FkeZy fMokbl dk fodflr çksVksVkbi 

 

blds vykok fodflr IykT+eksfud QksVksFkeZy fMokbl dk ewY;kadu] FkeZy Msest ;k rki ifj'kks/ku fo'ks"krkvksa 

dks le>us ds fy,] tSy QSaVe vkSj fpdu uewuksa ds ek/;e ls la'ysf"kr lksus ds uSuksd.kksa dk mi;ksx djds 

fd;k x;k gSA fpdu uewuksa ds mi;ksx ij bl rjg ds ,d ewY;kadu ds ifj.kke fp= esa fn[kk, x, gSaA ;gka] 

ge IykT+eksfud QksVksFkeZy ds ek/;e ls rkieku çkIr dj ldrs gSaA blds vykok fMokbl dk ewY;kadu pwgksa 

ds Vîwej ekWMy ds ek/;e ls fd;k tk,xkA 

 

 

fodflr IykLeksfud QksVksFkeZy fMokbl ds mi;ksx ds ek/;e ls fpdu ds uewuksa esa LFkkuh; rkieku esa òf) gqbZ gS 

 

 

 

Ropk ds rkieku esa cnyko dk fo'ys"k.k djus ds fy,] ,d iwjh rjg ls Lopkfyr fof/k fodflr dh xbZ] 

tks FkeZy Nfo;ksa ls da/ks vkSj gkFk okys Hkkx dks n'kkZrh gS vkSj le; ds lkFk rkieku esa òf) dks mtkxj 

djrh gSA blds vykok] ,YxksfjFe FkeZy ohfM;ks Qkbyksa esa gkFk dh eqnzk@xfr dk irk yxkus vkSj FkeZy 

fo'ys"k.k esa l{ke gSA rnUrj bl chp] fo'ks"k :i ls gekjs vuqiz;ksx ds fy, ,YxksfjFe FkeZy fo'ys"k.k vkSj 

FkeksZxzkfQd Mk;XuksfLVd fof/k ¼ThermoRehabRob½ dk mi;ksx djds Åijh fyEc jkscksfVd 

iquokZl dh çHkkodkfjrk ds vkdyu vkSj lq/kkj ds fy, vkbZlhVh vk/kkfjr midj.k 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0416 

ifj;kstuk çeq[k  % MkW- iz'kkar egkik=k  

 



Page | 229  
 

MsVk çLrqfr fodYiksa dh foLr̀r J̀a[kyk ds lkFk MATLAB eap ij xzkfQdy ;wtj baVjQsl ¼th;wvkbZ½ esa 

LFkkfir fd;k x;k gSA 

,YxksfjFke O;k;ke ds nkSjku Åijh ckWg ij rkieku òf) ds fy, FkeZy Nfo;ksa dk fo'ys"k.k djrk gSA ifj.kke 

Lo:i] mlus lQyrk iwoZd Åijh ckWg okyss {ks= dk irk yxk;k] tSlk fd uhps fn, x, vkadM+ksa esa fn[kk;k 

x;k gSA 

 
nks fo"k;ksa ds gkFk dh FkeZy Nfo;ka vkSj [kafMr gkFk {ks= 

th;wvkbZ gkFk vkSj da/ks okys {ks= dk irk yxkus ds lkFk çn'kZu vkSj FkeZy fo'ys"k.k fodYi dh ,d foLr̀r 

J̀a[kyk çnku djrk gSA blds fofHkUu [kaM gSa ftulss vyx&vyx vfHkizk; izdV gksrs gSa] tSlk fd uhps fn, 

x, vkadM+s esa fn[kk;k x;k gSA 

 

fodflr th;wvkbZ dk ÝaV iSuy 

 

bl ifj;kstuk dk mís'; 3&Mh fçaVsM ysfVl fgi baIykaV dk fodkl djuk gSA fMt+kbu fd, x, Mk;eaM vkSj 

xkbjkWbM lajpuk,a Ti6Al4V ELI xzsM ck;ks daiSfVcy feJ /kkrq esa 3&Mh fçaV dh xbZ A  

 

 

 

 

 

 

 

¼d½  Mk;eaM lajpuk  ¼b½ xkbjkWbM lajpuk  ¼c½ Mk;eaM lajpuk LVªV eki 

3 Mh fçaVsM tkyhnkj lajfpr fgi baIykaV dk fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0383 

ifj;kstuk çeq[k  % Jh fot; eh.kk  
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¼d½ xkbjkWbM lajpuk LVªV eki 

eqfær lajpukvksa dk ijh{k.k ;ax ekikad x.kuk ds fy, fd;k x;k ftlds ifj.kke fooj.k uhps nh xbZ 

rkfydk esa fn;s gsaA 

lajpuk iksj eki ¼,e,e½ ;ax ekikad  ¼,eih,½ 
Mk;eaM 0-6 3289-343 
xkbjkWbM 0-6 3833-118 

 

• fMt+kbu fgibaIykaV 

 

 

 

 

 

 

 

 

 

 

 

• fgibaIykaV dk QfVx ,ukfyfll 

 

 

 

 

 

 

 

 

• fçaVsM fgi baIykaV 
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,isDl yksdsVj ,d bysDVªkWfud midj.k gS ftldk mi;ksx :V dSuky dh txg dks fu/kkZfjr djus ds fy, 

,aMksMksafVDl esa fd;k tkrk gSA tM+ ds 'kh"kZ esa fo|qr çokg dk ,d fof'k"V çfrck/kk gS] vkSj bls bysDVªksM 

dh ,d tksM+h dk mi;ksx djds ekik tkrk gSA :V dSuky Lisl çfrck/kk dks ekius ds fy, ,d çksVksVkbi 

fodflr fd;k x;k gSA fodflr çksVksVkbi dk ijh{k.k djus ds fy, uSfrd eatwjh Hkh fey xbZ gSA 

 

 

 

 

 

 

bl ifj;kstuk dk mís'; lapkfyr Oghyps;j gsrq fQaxj tsLpj Mªkbo fu;a=.k cukuk gSA fQaxj tsLpj Mªkbo 

fu;a=.k dks iz;ksDrk dh vko';drkvksa vkSj m|ksxksa dh çfrfØ;k¼QhMcSd½ ds vuqlkj vuqdwfyr fd;k x;kA 

vçfrcaf/kr okrkoj.k esa O;kid ijh{k.k ds vk/kkj ij xfr Mªkbo fu;a=d dks iqu% fMt+kbu fd;k x;kA FkEc 

fLVd ekWMîwy dks fMt+kbu djds rS;kj fd;k x;k A  

 

 

bl ifj;kstuk dk eq[; mís'; jkscksV iquokZl midj.kksa ds fMt+kbu ds fy, ekuoh; ck;kseSdsfuDl dh ekWMfyax 

djuk gSA ;g lh,lvkbZvkj&lh,lvkbZvks¼Hkkjr½ vkSj ,yvkbZvkj,e,e o lh,uvkj,l] eksaVisfy;j ;wfuoflZVh ¼Ýkal½ 

dh la;qä baMks&Ýsap ifj;kstuk gSA ih,pMh Nk=ksa vkSj oSKkfud ds vknku&çnku ds rgr] ,d Hkkjrh; ih,pMh 

Nk= us 45 fnuksa dh vof/k ds fy, Ýkal esa LIRMM vkSj LISSI laLFkkuksa dk nkSjk fd;k] vkSj ZMP ds 

रीमर 

एपेक्स लोकेटर का उपयोग  

:V dSuky mipkj ds fy, Lons'kh ,isDl yksdsVj 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0420 

ifj;kstuk çeq[k  % MkW- jatu >k   

 

 

lapkfyr Oghyps;j gsrq fQaxj tsLpj Mªkbo fu;a=.k ¼Ges&Chair½ 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh o ,l,lVhih izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0415 

ifj;kstuk çeq[k  % MkW- vfer yknh 

 

 

xsV ¼Gait½ iquokZl ds nkSjku ekuo tSo ;kaf=dh dh ekWMfyax 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0371 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj 
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vkdyu ij tM+Roh; lsalj ij dke fd;kA ?kqVus ds tksM+ dh xfr'khyrk esa lgk;rk djus ds fy, EICoSI 

,DlksLdsysVu ds fy, ,d 'kks/k i= RISE- vk/kkfjr vuqdwyh fu;a=.k dks jkscksfVDl vkSj vkWVksuksel flLVEl 

uked tuZy esa çdkf'kr fd;k x;kA 

 

 

 

vnhl vckck foKku vkSj çkS|ksfxdh fo'ofo|ky; ¼AASTU½] bfFk;ksfi;k us esDVªksfuDl esa M. Tech 'kq: fd;k 

FkkA feMh dk;ZØe ds rgr lh,lvkbZvkj&lh,lvkbZvks us nks ikBîØe ¼i½ jkscksfVDl ¼ii½ CykWd ekWMîwy esa 

eSDVªkWWfud flLVe ds fleqys'ku dk lapkyu fd;kA lh,lvkbZvkj&lh,lvkbZvks ds oSKkfudksa us AASTU esa vkWulkbV 

ekWMîwYl dks iwjk djus ds fy, MIDI dk nkSjk fd;k] ftlesa F;ksjh Dykl] çSfDVdy ls'ku] Nk=ksa dk ewY;kadu 

rFkk fo'ofo|ky; dks lEiw.kZ vafre ifj.kke ¼daIyhV Qkbuy fjtYV½ izLrqr djuk 'kkfey FkkA 

lh,lvkbZvkj&lh,lvkbZvks esa MIDI Nk=ksa dh ,d o"khZ; Fkhfll xfrfof/k vk;ksftr dh xbZA dk;ZØe dks vxLr 

2019 ls tqykbZ 2020 rd ds fy, fu/kkZfjr fd;k x;k Fkk ysfdu feMh ds rjQ ls ykWftfLVd eqíksa ds dkj.k 

bl l= ds fy, xfrfof/k jí dj nh xbZ FkhA 

/kkrq m|ksx fodkl laLFkku ¼MIDI½] bfFk;ksfi;k ds :ikarj.k ds fy, {kerk fuekZ.k ij V~okbfuax 

dk;ZØe 

ifj;kstuk çdkj   % izk;ksftr ifj;kstuk ¼,evkbZMhvkbZ }kjk izk;ksftr½ 

ifj;kstuk la[;k  % th,ih 0045 

ifj;kstuk çeq[k  % MkW- uhys'k dqekj 
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iw.kZ ifj;kstuk,¡ % 

• ,ylh, ukSlsuk gsrq 22° gsM&vi&fMLIys dk 'kks/k vkSj fodkl 

• ,ylh, ,,Q ds fy, ,ybZMh vk/kkfjr ,uohth laxr foax vkSj fQu usfoxs'ku ykbV~l dk 

'kks/k vkSj fodkl 

• ,ylh, ,,Q ds fy, ,ybZMh vk/kkfjr VSDlh vkSj ySafMx ykbV~l dk 'kks/k vkSj fodkl 

• lSU; ifjogu okguksa ds fy, enhanced vision system dk 'kks/k vkSj fodkl  

• ,ylh, ,,Q ,eds 2 vkSj ,ylh, usoh ,eds 2 ds fy, gsM&vi&fMLIys ,eds 2 dk 

'kks/k vkSj fodkl  

• vkWfIVdy VSLV cSap esa vkWfIVdy fo:i.k ekiu 

• QksYMscy vkSj lSU; xzsM çdk'kh; lcLVªsV~l ij dks.k Lora= cgqijrh; fFku&fQYe fQYVj 

(AIMTF) dh ifjdYiuk vkSj fodkl 

• ukWu&fMLVªfDVo ijh{k.k vuqç;ksxksa ds fy, fMftVy gksyksxzkfQd dSejs dk fMt+kbu vkSj 

fodkl 

• Vªkaft+,aV bosaV~l ds fy, 'ysjsu besftax ç.kkyh dk fMt+kbu vkSj fodkl 

• lkW¶V ,Dl&js ds fy, ifj'kq) vkWfIVDl dk fMt+kbu vkSj fodkl  

• Hkkjrh; ukSlsuk ds tgktksa ij gsyks&Msd fotqvy ySafMax ,M flLVe ¼,p-oh-,y-,-,l½ ds 

fy, ,uohth laxr ,ybZMh ykbV~l 

• Hkkjrh; ukSlsuk tgktksa vkSj iuMqfCc;ksa ds fy, ejhu cs;fjax lkbV  

• ;k=h foeku ds fy, gSM vi fMLIys dk fMt+kbu vkSj fodkl 

• ,ylh, ,Q ,eds&1 ds fy, ,ybZMh vk/kkfjr MªkWx ykbV dk fMt+kbu vkSj fodkl 

 

tkjh ifj;kstuk,¡ % 

 

 

 

 

MkW- fouksn djkj 

vinodkarar@csio.res.in 

izdk'kh; midj.k ,oa çz.kkfy;kWa  

vkWfIVdy midj.k ,oa ç.kkfy;k¡ foHkkx vkWfIVDl ds {ks= ls tqM+h fofHkUu çdkj dh 

'kks/k ,oa fodkl xfrfof/k;ksa esa layXu gSA bl foHkkx ds dk;Z lkekftd] vkS|ksfxd 

lkefjd {ks=ksa ls tqM+s gq, gSaA ;g foHkkx oSekfudh ls lacaf/kr viuh fof'k"V vkWfIVdy 

'kks/k uhfr;ksa ds fy, fo[;kr gS tSlsfd % mUur çdkf'kdh ftlesa xksykdkj] ,LQsfjd] 

ÝhQkWeZ] fMÝsfDVo vkSj gksyksxzkfQd vkWfIVDl] vkWfIVdy fFku fQYe dksfVax] fizlht+u 

edSfuDl] inkFkZ foKku] ç.kkyh vkSj vfHk:i vfHk;kaf=dh 'kkfey gSaA bl foHkkx }kjk 

fodflr izkS|ksfxdh; lek/kku fo'o Lrj dh çfrLi/khZ fof'k"Vrkvksa ls ;qDr gSa ,oa vk;kr 

çfrLFkkiu esa Hkh mi;ksxh fl) gq, gSaA foHkkx esa lnSo mi;ksxdrkZ dh vko';drkvksa ds 

vuq:i uohu çkS|ksfxfd;ksa ds Åij 'kks/k ,oa fodkl dk;Z tkjh jgrk gSA ;g foHkkx 

vk/kqfud mUur vkWfIVdy fuekZ.k vkSj y{k.k o.kZu lqfo/kkvksa ls lqlfTtr gSA 
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• MkWfuZ;j foeku ds fy, vkWfIVdy xulkbV dk fMt+kbu] fodkl vkSj vkiwfrZ 

• vkWQ ,fDll ,LQsfjd fejlZ dk fodkl] fuekZ.k vkSj ijh{k.k  

• ,LQsfjd fejlZ dk fodkl] fuekZ.k ,oa ijh{k.k 

• ,vj QhYM xzkmaM ykbfVax ç.kkfy;ksa dk fMt+kbu vkSj fodkl 

• thjksMqj fejj CySaDl ij vxksyh; xzkbafMax ,oa iksfyflax djds vUrfj{k mi;ksx ds fy, 

,LQSfjd fejj dk fodkl  

• vkWfIVdy ljQsl QkWeZ ,oa oso&ÝaV lsaflax ,fIyds'ku ds fy, Qst f'kf¶Vax 

fQtks&baVjQsjksehVj dk fodkl 

 

 

bl ifj;kstuk dk eq[; mís'; ,ylh, ukSlsuk ds foeku gsrq 22° rkRdkfyd QhYM&vkWQ&O;w okys gsM&vi&fMLIys 

dk 'kks/k vkSj fodkl djuk FkkA bl ifj;kstuk esa fodflr gM ij yxk fj;j dSejk fjihVj ij ckgj ds ǹ'; 

dk ,d mPp xq.koÙkk okyk ǹ'; çLrqr djrk gSA bl ifj;kstuk ds varxZr 6 oSekfudh Lrj ds gsM&vi&fMLIys 

,-Mh-, csaxyq# ds lqiqnZ fd, x,A bu gsM&vi&fMLIys bdkb;ksa dk mi;ksx ,ylh, ukSlsuk ds foekuksa }kjk 

,lbVh,Q] xksok ,oa vkbZ,u,l foØekfnR; ij ^^,jSLVj ySafMax** ds ijh{k.k gsrq lQyrk iwoZd fd;k x;kA ^^,jSLVj 

ySafMax** tSlh dfBu xfrfof/k ds nkSjku Hkh lh,lvkbZvkj&lh,lvkbZvkss fufeZr gsM&vi&fMLIys ds }kjk çnf'kZr 

symbology dh xq.koÙkk ljkgh xbZA ;g ifj;kstuk fnlEcj] 2019 ekg esa lEiw.kZ gks xbZA fo'o esa ^^,jSLVj 

ySafMax** dj ikus dh {kerk okys foeku cgqr de gSaA HUD MK1 & NP ds çn'kZu dks VsLV ik;yVksa }kjk [kwc 

ljkgk x;kA 

 

 

usfoxs'ku ykbZV~l dk ç;ksx mM+ku ds nkSjku fn'kk crkus gsrq fd;k tkrk gSA ,ybZMh vk/kkfjr ,uohth laxr foax 

vkSj fQu usfoxs'ku ykbV~l dk fMt+kbu vkSj fodkl ,y-lh-, yM+kdw foeku ds fy, laiUu fd;k x;k gSA 

lh,lvkbZvkj&lh,lvkbZvkss }kjk bl ifj;kstuk dks ,d pqukSrh ds :i esa fy;k x;k Fkk] ftldk mís'; Fkk ,slh 

,uohth laxr foax vkSj fQu usfoxs'ku ykbV~l dk fodkl djuk tks fd MIL&STD 704bZ] 461bZ vkSj 810bZ 

ekudksa ds vuq:i gks ,oa ekWMîwyj fMt+kbu ds lkFk vR;f/kd fo'oluh;] dkWEiSDV vkSj de ÅtkZ [kir djus 

okyh gksA ;g ifj;kstuk tuojh] 2020 ekg esa lEiw.kZ gks xbZA bl ifj;kstuk ds varxZr 10 lsV oSekfudh Lrj 

dh ,uohth laxr foax vkSj fQu usfoxs'ku ykbV~l mudh VsLV fjiksVZ ds lkFk ,-Mh-,]  csaxyq# dks lkSai nh xbZ 

gSA ,y-lh-, yM+kdw foeku ij yxkdj bu ykbV~l dk ijh{k.k 'kh?kz gh laiUu gksxkA lsaVj QkWj fefyVªh 

,;jonhZZusl }kjk fodflr bdkb;ksa dks mM+u&;ksX;rk dh eatwjh nh xbZ gSA lh,lvkbZvkj&lh,lvkbZvkss }kjk bu ykbV 

bdkb;ksa ds ijh{k.k gsrq fof'k"V eki midj.k Hkh fMt+kbu fd, x, gSa tksfd bu bdkb;ksa ds mi;ksxdrkZ ds ikl 

fujh{k.k esa lg;ksxh gksaxsA  

,ylh, ukSlsuk gsrq 22° gsM&vi&fMLIys dk 'kks/k vkSj fodkl 
ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0357 

ifj;kstuk çeq[k  % MkW- fouksn djkj  

 

,ylh, ,,Q ds fy, ,ybZMh vk/kkfjr ,uohth laxr foax vkSj fQu usfoxs'ku ykbV~l dk 

'kks/k vkSj fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0336 

ifj;kstuk çeq[k  % MkW- fouksn djkj  
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VSDlh vkSj ySafMx ykbV~l dk ç;ksx foeku }kjk gokbZ&iêh ls mM+ku Hkjrs gq, ,oa foeku dks gokbZ&iêh ij 

mrkjrs gq, fd;k tkrk gSA ;g ,ybZMh vk/kkfjr VSDlh vkSj ySafMx] ik;yV ,oa Hkwry ij dk;Z djus okys 

deZpkfj;ksa] nksuksa dh lqj{kk ds fy, egRoiw.kZ gSA ,ybZMh vk/kkfjr VSDlh vkSj ySafMx ykbV~l dk fMt+kbu vkSj 

fodkl ,y-lh-, yM+kdw foeku ds fy, laiUu fd;k x;k gSA lh,lvkbZvkj&lh,lvkbZvkss }kjk bl ifj;kstuk dks 

,d pqukSrh ds :i esa fy;k x;k Fkk] ftldk mís'; Fkk ,slh VSDlh vkSj ySafMx ykbV~l dk fodkl djuk tksfd 

MIL&STD 704bZ] 461bZ vkSj 810bZ ekudksa ds vuq:i gks ,oa ekWMîwyj fMt+kbu ds lkFk vR;f/kd fo'oluh;] 

dkWEiSDV vkSj de ÅtkZ [kir djus okyh gksA fodflr VSDlh vkSj ySafMx ykbV~l vHkh rd mi;ksx esa ykbZ 

tk jgh ykbZV~l ls 10 xquk de ÅtkZ [kir djrh gaSA ;g ifj;kstuk tuojh] 2020 ekg esa lEiw.kZ gks xbZA bl 

ifj;kstuk ds varxZr 10 lsV ,ybZMh vk/kkfjr VSDlh vkSj ySafMx ykbV~l mudh VsLV fjiksVZ ds lkFk ,-Mh-,] 

csaxyq# dks lkSai nh xbZ gSaA lh,lvkbZvkj&lh,lvkbZvkss }kjk bu ykbV bdkb;ksa ds ijh{k.k gsrq fof'k"V eki midj.k 

Hkh fMt+kbu fd, x, gSa tksfd bu bdkb;ksa ds mi;ksxdrkZ ds ikl fujh{k.k esa lg;ksxh gksaxsA lsaVj QkWj fefyVªh 

,;jonhZZusl }kjk fodflr bdkb;ksa dks mM+u&;ksX;rk dh eatwjh nh xbZ gSA ,y-lh-, yM+kdw foeku ij yxk dj 

bu ykbV~l dk ijh{k.k 'khÄzz gh laiUu gksxkA 

 

 

bl ifj;kstuk dk mís'; [kjkc n`';rk dh fLFkfr esa lSU; ifjogu okguksa dk mi;ksx dj jgs dehZ dh fLFkfrtU; 

tkx:drk c<+kuk gSA bl mís'; dh iwfrZ ds fy, ,d ,slh fMLIys ç.kkyh dk fodkl fd;k x;k ftlls okgu 

dh gsMykbV~l dh igqap ls ijs Hkh okgu pkyd ds lkeus mifLFkr oLrqvksa@thoksa dk vkHkkl le; jgrs djok;k 

tk ldsA 2019&20 ds nkSjku bl ifj;kstuk dh çeq[k miyfC/k;k¡ fuEufyf[kr gSa%  

• bZoh,l fMLIys ekWMîwy ds fy, ekWd&vi ;wfuV  

• bZoh,l çn'kZu çksVksVkbi dk çkS|ksfxdh çn'kZu 

• ckgjh ǹ'; ds ohfM;ks ij okgu lwpuk dk okLrfod le; esa fusion gsrq ,YxksfjFe dk fodkl 

vkSj dk;kZUou fd;k x;kA 

• nLrkost% rduhdh fjiksVZ] rduhdh fofunsZ'k] ihMhvkj vkSj lhMhvkj nLrkostA 

 

,ylh, ,,Q ds fy, ,ybZMh vk/kkfjr VSDlh vkSj ySafMx ykbV~l dk 'kks/k vkSj fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0337 

ifj;kstuk çeq[k  % MkW- fouksn djkj  

  

 

lSU; ifjogu okguksa ds fy, enhanced vision system dk 'kks/k vkSj fodkl  

ifj;kstuk çdkj   % lh,lvkbZvkj izk;ksftr 

ifj;kstuk la[;k  % th,ih 0046 

ifj;kstuk çeq[k  % MkW- lqfjanj flag lSuh  

 

 

,ylh, ,,Q ,eds 2 vkSj ,ylh, usoh ,eds 2 ds fy, gsM&vi&fMLIys ,eds 2 dk 'kks/k 

vkSj fodkl  

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0356 

ifj;kstuk çeq[k  % MkW- fouksn djkj 
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5oha ih<+h ds oSekfudh {kerkvksa ds {ks= esa oSf'od mifLFkfr dh yhx esa 'kkfey gksus ds fy, gM ,eds 2 

lh,lvkbZvkj&lh,lvkbZvkss dk vxyk dne gSA gM dkWdfiV dk ,d vfHkUu vkSj çkFkfed dk;kZRed çn'kZu gS 

tks vR;f/kd mUur yM+kdw foekuksa dh ekax ds vuqlkj yxkrkj fodflr gks jgk gSA ,ylh, ,eds 1 foeku ds 

lkFk viuh ;ksX;rk lkfcr djus ds ckn] lh,lvkbZvkj&lh,lvkbZvkss us ,ylh, ,eds 2 ds fy, bl 5oha ih<+h 

ds gM ,eds 2 dks fodflr djus dh pqukSrh yh gSA 

 

çkjaHk esa] gM ,eds 2 dks dSFkksM&js&Vîwc Nfo lzksr vkSj ,ukykWx buiqV ekudksa ds lkFk fodflr fd;k tk jgk 

Fkk] bu vko';drkvksa ds vk/kkj ij ,d intermediate gM ,eds 2 dk;kZRed çksVksVkbi dk çn'kZu fd;k x;k 

Fkk vkSj 2019 ds ^^,;jks 'kks** esa ,d ekWd&vi ;wfuV dk Hkh çn'kZu fd;k x;k FkkA gky gh esa gqbZ] mi;ksxdrkZ 

,tsalh ds lkFk ubZ ppkZ ds ckn] gM ,eds 2 ds fMt+kbu y{;ksa vkSj vko';drkvksa esa la'kks/ku fd;k x;kA bu 

la'kksf/kr y{;ksa vkSj rduhdh fof'k"Vrkvksa ds lkFk ifj;kstuk orZeku esa dbZ mUur lqfo/kkvksa ds lkFk çkjafHkd 

'kks/k pj.kksa esa gSaA 

orZeku esa] che dEckbuj vlsacyh ds ySc çksVksVkbi] la'kksf/kr bysDVªkWfuDl baVjQsl ds lkFk vkSj uohure baVjQsl 

vko';drkvksa ls ySl ,p;wMh flE;qysVj ds lkFk fMftVy ykbV batu vk/kkfjr çn'kZu lzksr dk ewY;kadu fd;k 

x;k gS vkSj bldk lek;kstu çxfr ij gSA  

 

 

bl ifj;kstuk esa Mh-,e-,l-vkj-Mh-bZ-] dkuiqj }kjk çnku dh xbZ ih,e,e, ¼PMMA½ uewuksa ds vkWfIVdy fo:i.k 

ds eki ds fy, ,d vuqdwfyr vkWfIVdy lsVvi LFkkfir fd;k x;k FkkA ;g v/;;u yM+kdw foeku dh dSukWih 

ij LVhyFk (stealth) dksfVax ds fy, fd;k x;k FkkA bl ifj;kstuk ds rgr vkWfIVdy fo:i.k vkSj dksfVax dh 

mi;qärk ds fy, lSEiy vkSj ysfir uewuksa dks ekik x;kA bl ifj;kstuk dk mís';] jk"Vªh; fgr esa fof'k"V 

y{k.k o.kZu xfrfof/k;ksa ds fy, rduhdh lgk;rk çnku djuk gSA 

 

 

fiNys dbZ n'kdksa ls çdk'k ds ijkorZu vkSj lapj.k dks fu;af=r djus ds fy, /kkrq niZ.k vkSj vlaokgd 

cgqijrh; dksfVaXl ds LVSd ls fFku&fQYe ds fQYVj fodflr gq, gSaA bl çdkj ds çdk'kh; fQYVj] mPp&'kfä 

yst+j] nwjchu] dSejk vkSj vU; dbZ vuqç;ksxksa ls lacaf/kr çdk'kh; rRoksa ds çn'kZu dks ifjHkkf"kr djus ds fy, 

mPp ijkorZu] ,aVh&fj¶ysfDVo vkSj cSaM&daVªksy dksfVaXl ds fy, mÙkjnk;h gSaA gkykafd] vlrr~ cgqijr ukWp fQYVj 

esa baVjQsjsal gksus ds lkFk] iklcSaM esa lkbM gkeksZfuDl ;k rjax mRiUu gksrh gSaA fjtSfDVM cSaM ds ckgj bl 

rjg dh rjaxsa u rks okaNuh; gSa vkSj u gh vYVªk&fçflt+u lVhd rjaxnS/kZ~; fQYVfjax vuqç;ksxksa ds fy, çn'kZu 

esa Lohdk;Z gSaA vLohd̀r ijkorZu ds c<+us ls] Lohd̀r {ks= ds lkbM&yksCl vk;ke esa o`f) gksrh gS] ftlls fd 

LVkWi cSaM ds ckgj] ikl&cSaM gLrkarj.k dh n{krk esa deh gksrh gSA  

vkWfIVdy VSLV cSap esa vkWfIVdy fo:i.k ekiu 

ifj;kstuk çdkj   % rduhdh lsok ifj;kstuk 

ifj;kstuk la[;k  % th,ih 0026 

ifj;kstuk çeq[k  % izÒkr dqekj cÄsy 

 

  

QksYMscy vkSj lSU; xzsM çdk'kh; lcLVªsV~l ij dks.k Lora= cgqijrh; fFku&fQYe fQYVj (AIMTF) 

dh ifjdYiuk vkSj fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRr iksf"kr 

ifj;kstuk la[;k  % ,e,yih 0055 

ifj;kstuk çeq[k  % MkW- vfer ykspu 'kekZ  
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bl ifj;kstuk esa] bl rjg dh rjaxksa dks de djus dh pqukSrh ls fuiVus ds fy,] LVkWi cSaM ds ckgj] ,vkbZ2O3 

vkSj ,lvkbZO2 ijrksa ds la;kstu ds lkFk&lkFk ,aVh&fj¶ysfDVo LVSDl ls esy [kkrs baMsDl] fo'ks"k eksVkbZ la'kksf/kr 

lajpuk vkSj fuekZ.k dk;Z ç.kkyh çnku djus ds fy, LVkWi cSaM ds ckgj mPp çdk'kh; n{krk fodflr dh x;hA 

blds vykok] ijkorZd ukWp fQYVj dks n'̀; {ks= esa blds çn'kZu dk vkdyu djus dh fo'ks"krk fpfàr dh 

x;hA 

 

 

fMftVy gksyksxzkQh xq.kkRed ds lkFk gh ek=kRed xSj&fouk'kdkjh ijh{k.k djus ds fy, ,d egRoiw.kZ rduhd 

gSA ijEijkxr fMftVy gksyksxzkfQd rduhd esa midj.k vkSj i;kZoj.k ds daiu dk çHkko iM+rk gSA ;g NksVs 

{ks=@ vkdkj dh oLrqvksa ds fy, gh mi;ksxh gSA lh,lvkbZvkj&lh,lvkbZvks us ,d u;k vkWIVks&eSdsfudy fMt+kbu 

fodflr fd;k gS tks fMftVy gksyksxzkQh eas daiu ds çHkko dks de djds gksyksxzkfQd flLVe dks iksVsZfcfyVh 

çnku djrk gS vkSj lkFk gh lkFk blds n'̀; {ks= dks Òh c<+krk gSA iksVsZcy fMftVy gksyksxzkfQd dSejk cukus 

ds fy, gksyksxzke fjdkWMZ djus ds fy, mi;ksx esa yk, tkus okys yst+j lzksr] lhlhMh lsalj] vkSj vkWfIVdy 

ÄVdksa dks daiu Mafiax ekmaV~l ds lkFk ,d NksVs ls eSdsfudy gkmflax ds vanj ,dhd̀r djds fd;k x;k gSA 

fodflr fd, x, fMftVy gksyksxzkfQd dSejs dh ;ksX;rk dh tkap bldh fLFkjrk] ǹ'; ds c<+s gq, {ks= vkSj 

de ,Dlikst+j le; dh vko';drk ds lanHkZ esa ekik x;k FkkA gksyksxzkfQd xSj&fouk'kdkjh ijh{k.k vuqç;ksxksa 

ds fy, fodflr dSejs dh mi;qärk foLFkkiu eki] inkFkZ esa O;kIr nks"k dk irk yxkus vkSj ekius] 

xSj&ijrcanh¼delamination½ dk irk yxkus] ncko dk irk yxkus] FkeZy ruko ekius] o okLrfod le; esa 

xSj&fouk'kdkjh ijh{k.k vkfn eki dj fn[kk;k x;k gSA bl rduhd ij Hkkjrh; vkSj vesfjdh isVsaV ds fy, 

vkosnu fd;k x;k gSA 

 

 

le:i ek/;e esa çdk'k lh/kh js[kk esa ;k=k djrk gS ysfdu tc ;g ,d xSj&le:i ek/;e ls ;k=k djrk gS] 

rks bldk ekxZ ,d lh/kh js[kk ugha jgrhA blh rjg] gekjs ok;qeaMy esa çdk'k ,d lh/ks jkLrs dk ikyu ugha 

djrk gS D;ksafd blesa FkeZy laogu] ekSle dh fLFkfr vkSj mxzrk (turbulence) dh mifLFkfr ds dkj.k gekjk 

okrkoj.k ,d leku ugha gSA ;s xM+cM+h ok;qeaMyh; ÄuRo vkSj blds viorZukad dks cM+h ek=k esa cny nsrh 

gSA çdk'k dk viorZu ek/;e ds viorZd lwpdkad ij fuHkZj djrk gSA ikjn'khZ ek/;e dh bu <ky xM+cM+h 

dks ^'yh;j* dgk tkrk gSA ikjn'khZ ehfM;k esa gksus okys cnyko dks bldh ìLBHkwfe ds lanHkZ es vkus okys 

cnyko ls rqyuk djds ns[kk tk ldrk gSA fo'ks"k :i ls] 'ysjsu flLVe ek/;e ds viorZd lwpdkad esa cnyko 

ds çfr laosnu'khy gSa] tks rkieku vkSj ÄuRo xzsfM,aV esa varnZ̀f"V çnku dj ldrk gSA tSls –tSls çdk'k 

vyx&vyx viorZd lwpdkad okys {ks=ksa ls xqtjrk gS] çdk'k vius lkekU; ekxZ ls HkVd tkrk gSA ,d 

pkdw&/kkj ;k 'ysjsu fQYVj dk mi;ksx djds] bu lw{e rkieku ;k ÄuRo ifjorZu dks Li"V :i ls ns[kk tk 

ukWu&fMLVªfDVo ijh{k.k vuqç;ksxksa ds fy, fMftVy gksyksxzkfQd dSejs dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % ,e,yih 0345 

ifj;kstuk çeq[k  % MkW- jkt dqekj  

  

 

Vªkaft+,aV bosaV~l ds fy, 'ysjsu besftax ç.kkyh dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % ,e,yih 0400 

ifj;kstuk çeq[k  % MkW- jkt dqekj  
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ldrk gSaA blds vykok] f'k;jyhu besftax ǹ'; iwjs {ks= ¼FoV½ esa mifLFkr fdlh Hkh xM+cM+h dks çR;{k :i 

ls vkWfIVdy fjdkWMZ ds ek/;e ls fn[kus esa l{ke gksrk gSA ;g ,d vkWfIVdy fof/k gksus ds ukrs ek/;e esa 

dksbZ gLr{ksi ugha djrk gS] vkSj ;g gok esa O;kIr xM+cM+h djus okyh rjax ds fuckZ/k dks fjdkWMZ djuk laHko 

cukrk gSA 

bl ifj;kstuk esa] nks ysal ;qä 'ysjsuh; lsV&vi dk mi;ksx fd;k x;k gSA ,d fcanq lzksr ls vkus okys çdk'k 

dks ,d ysal laihfM+r che ¼collimated beam½ cukrk gSA ;g che 'yh;j ds ek/;e ls gksrh gqbZ nwljs ysal ls 

tkrh gS tks che dks ,d fcanq ij Qksdl djrk gSA Qksdl fcanq ij] ,d pkdw dh /kkj @ f'k;jyhu fQYVj 

gksrk gS] tks lzksr Nfo ds ,d Hkkx dks can@CykWd djrk gS vkSj Lyh;j ls viofrZr çdk'k dks vo#) ugha 

djrk gSA ;g /;ku j[kuk egRoiw.kZ gS fd nwljk ysal çR;sd viofrZr fdj.k dks çfrfcEc ry esa lacaf/kr fcanq 

ij dsfUær djrk gSA ftlls Nfo@QksVks esa çdk'k vkSj va/ksjs ds {ks= mRiUu gksrs gSaA 

 

 

 

 

,Dl&fdju izdkf'kdh vkSj ,Dl&fdju O;frdj.kekih tSls vU; mPp of/kZr ewY; mRiknksa ds fy, ,dy fØLVy 

flfydkWu ,d vkn'kZ izdkf'kdh lkexzh gSA ,d okafNr fLFkfr ij ,Dl&fdju dk ekxZn'kZu vkSj /;ku dsafnzr 

djus ds fy, flfydkWu niZ.k vko';d ?kVd gSA ,Dl&fdju dh rjaxnS/kZ~; dsoy ~ 0-1 ls 10 uSuksehVj gksus 

dh otg ls fdju dks fc[kjus ls cpus ds fy, ,Dl&fdju niZ.k ds fy, vko';d ifj"dj.k dk Lrj vkbZvkj 

vkSj vYVªkok;ysV niZ.k dh rqyuk esa l[r gSA bldk eryc gS fd bu niZ.kksa dk dk;kZRed izn'kZu izfrfcafcr 

lrg }kjk izLrqr <ykuksa }kjk n`<+rk ls r; fd;k tkrk gSA  

v/kZpkyd vkSj fljsfed ifj'kq) izdkf'kdh ySal vkSj niZ.k ds fuekZ.k ds fy, flaxy ikWbaV Mk;eaM VfuaZx 

(SPDT) /kkrqvksa dks x<+us ds yksdfiz; rjhdksa esa ls ,d gSA pwafd dsoy flaxy ikWbaV Mk;eaM VfuaZx ds nkSjku 

Li"V laidZ ds dkj.k bl izfØ;k ls fu/kkZfjr lVhdrk izkIr gksrh gSA loksZRre ifj.kke izkIr djus ds fy, izfØ;k 

ekinaMksa dks vuqdwfyr fd;k tk ldrk gSA gkykafd] dbZ vdLekr mRiUu =qfV;ksa ;Fkk midj.k vkWQlsV] FkeZy 

izHkko] /kqjh daiu vkSj ds dkj.k lsafVªªisVy vlkekU;rkvksa ls ,lihMhVh izfØ;k ds ifj'kq) izn'kZu dk vuqeku 

yxkuk dfBu gks tkrk gSaA VfuZax Vwy }kjk e'khuhd̀r lrg ij le;&le; ij NksM+s x, fu'kkuksa ds dkj.k ,d 

vPNs ,lihMhVh rS;kj ?kVd¼dkWEiksusaV½ dk ,Dl&js niZ.kksa ds fy, mi;ksx lhfer gks tkrk gSA buds ifj.kkeLo:i 

O;kid dks.k foorZu iSVuZ cu ldrs gSa] ftlls ,d vkWfIVdy iz.kkyh ds izn'kZu esa deh vk ldrh gSA ,sls 

vof'k"V fpàksa dks gVkus ds fy, ,lihMhVh e'khfuax izfØ;k ds ckn mfpr dkjZokbZ djus dh fuf'pr vko';drk 

gSA fu;af=r ikWfyf'kax izfØ;kvksa ds {ks= esa ,evkj,Q ,d uohure izfØ;k gS D;ksafd ;g izfØ;k] flfydkWu rsy] 

[kfut rsy ;k ikuh tSls xSj&pqacdh; okgd ek/;e esa ?kqys gq, dkcksZfuy yksgk tSls NksVs pqacdh; d.kksa ls ;qDr 

LekVZ nzO; ehfM;k ¼,evkj rjy inkFkZ ds :i esa ekU;rk izkIr½ ds mi;ksx ij fuHkZj djrh gSA dqy feykdj] 

pqacdRo laca/kh ifj"dj.k ls 0-496 uSuksehVj ¼flfydkWu ~ 0-543 uSuksehVj dh tkyh fLFkj½ dk ,d vadxf.kr 

[kqjnjkiu izkIr fd;k x;k FkkA bl izdkj ;g vuqekfur fd;k x;k Fkk fd ,lihMhVh vkSj ,evkj,Q nksuksa lkFk 

feydj flfydkWu osQj ij ,d bysDVªkWfud xzsM fQfu'k ykus esa l{ke gS tks vdsys ,lihMhVh dk mi;ksx djds 

lkW¶V ,Dl&js ds fy, ifj'kq) vkWfIVDl dk fMt+kbu vkSj fodkl  

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRr iksf"kr 

ifj;kstuk la[;k  % ,e,yih 0056 

ifj;kstuk çeq[k  % usgk [k=h  
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izkIr ugha fd;k tk ldrk gSA lrg dks ifj"d̀r djus esa ;g egRoiw.kZ lq/kkj ,evkj,Q fof/k ls 60 feuV esa 

fd;k x;k FkkA blds vykok ,Dl&js izfrfcac rduhd dk mi;ksx e'khuhd̀r lrgksa dh fLFkfr dk fujh{k.k djus 

ds fy, fd;k tkrk gSA  

blds vykok ,Dl&js çfrfcac rduhd dk mi;ksx e'khuh lrg ijrksa dh fLFkfr dk fujh{k.k djus ds fy, fd;k 

x;k FkkA e'khuhd̀r flfydkWu {kfrxzLr lrg ds dkj.k czSx&ihd ds foaXl esa cgqr vf/kd foorZu rhozrk fn[kkrk 

gSA bldh rqyuk esa] ikWfy'k osQj dk foorZu iSVuZ czSx&ihd ds vf/kdre vk/kh NksVh pkSM+kbZ fn[kkrk gSA blds 

vykok] e'khuh ?kVd dh ijkorZu c<+kus ds fy, eYVhys;j dksfVax dk vuqdwyu fd;k x;k FkkA  

 

 

 

Hkkjrh; ukSlsuk ds tgktksa ij ^^gsyks Msd fotqvy ySafMax ,M flLVe** ¼,p-oh-,y-,-,l½ ds fy, ,uohth 

vuqdwfyr ,ybZMh ykbV~lß 'kh"kZd okyh xfrfof/k 2018 esa ,YdkWe] eqacbZ ds lkFk le>kSrk Kkiu ds lkFk 'kq: 

gqbZA blds ckn] vkarfjd ifj;kstuk ds :i esa dke 'kq: fd;kA ,uohth vuqdwfyr gsfydkWIVj fotq+vy ySafMax 

,M flLVe ¼,p-oh-,y-,-,l½ Hkkjr esa igyh ckj fMt+kbu] fodflr vkSj fufeZr fd;k x;k gSA ;g flLVe 

jkr vkSj de ǹ';rk ds nkSjku fu;fer o fØfVdy fe'kuksa esa ukSlsuk ds lapkyu ds fy, gSA bls ih 17, 

fÝxsV f'ki ds fy, ,dhd̀r ç.kkyh ds :i esa rS;kj fd;k x;k gSA ;g fofHkUu çdk'k bdkb;ksa vkSj vkWfIVdy 

lanHkksaZ dk lefUor lapkyu djrk gS rkfd gsyhdkWIVj dk lqjf{kr ekxZn'kZu gks ldsA ;g gsyhdkWIVj ik;yV dks 

lqj{kk laca/kh ladsr Hkh çnku djrk gS tSls fd ySafMax laHko gS ;k ugha vkSj ;fn gk¡] rks gsyhdkWIVj ds fy, 

lqjf{kr Vp&Mkmu dk mfpr {k.k dc gSA 

  

blds eq[; ?kVd gSa% LVScykbT+M gkWfjtkWUVy jsQjsal flLVe] LVScykbT+M XykbM Lyksi bafMdsVj] ,ybZMh Msd 

ykbV ;wfuV] ySafMax ls¶Vh vkWfQlj ¼,y,lvks½ iSuy vkSj ySafMax liksVZ lkW¶Vos;j 'kkfey gSa] ftlesa ySaMj 

ihfj;M fMt+kbuj vkSj var esa lSaVªykbTM daVªksy ;wfuV 'kkfey gSA dqy feykdj] blesa 15 çdkj dh ,uohth 

vuqdwfyr ykbV bdkb;ka 'kkfey gSa] ftudh rhozrk] çdk'k forj.k] çksQkby] fu;a=.k dk;Z vkSj dfUQxjs'ku 

fHkUu&fHkUu gSaA ;s bdkb;ka ykbu fjIyslesaV ;wfuV ¼,yvkj;w½ ds :i esa dke djrh gSA ,yvkj;w ds :i esa 

çR;sd ykbV ;wfuV esa 'kwU; ls vf/kdre rhozrk] okLrfod le; LokLF; fuxjkuh vkSj ,y,lvks iSuy ds ek/;e 

ls ySafMax lqj{kk vf/kdkjh ds lkFk lapkj] ifjpkyu eksM fu;a=.k vkfn ds fy, ,d varfuZfeZr lkW¶Vos;j gSA 

 

çR;sd ykbV ;wfuV esa vyx&vyx gkMZos;j] lkW¶Vos;j vkSj vkWfIVdy dfUQxjs'ku gksrs gSaA çdk'k çksQkby o 

rhozrk Lrj] çdk'k çlkj] ,UVh&fj¶ysD'ku] laof/kZr VªkafLe'ku ds fy, vkWfIVdy ÄVdksa ij lqj{kkRed o bZ,evkbZ 

dksfVaXl] [kkjs okrkoj.k ls lqj{kk vkSj ,uohth vuqdwfyr çdk'k çksQkby] bZ,evkbZ@bZ,elh ¼fo|qr pqEcdh; 

gLr{ksi vkSj vuqdwyrk½ laxrrk ds fy, bZ,evkbZ lhy] gesZfVd lhfyax] ØksesVkbt+s'ku o /kkrq Hkkxksa ds 

,uksMkbts+'ku] vkfn vU; vk/kqfud bathfu;fjax fMt+kbu dk ç;ksx fd;k x;k gS A 

 

ifj;kstuk dh çxfr 

• fMt+kbu vo/kkj.kk vkSj flLVe fMt+kbu rS;kj fd;k x;k gS A 

• ,uohth&,p-oh-,y-,-,l dk QkWeZfQV dk;kZRed ;wfuV vl/u 001 dks ukSlsuk foekuu vkSj mRiknu ,tsalh 

o ,Ydkse] eqacbZ ds çfrfuf/k;ksa dks flracj] 2019 esa çnf'kZr fd;k x;k gSA mudh çfrfØ;k vkSj ubZ 

Hkkjrh; ukSlsuk ds tgktksa ij gsyks&Msd fotqvy ySafMax ,M flLVe ¼,p-oh-,y-,-,l½ ds fy, 

,uohth laxr ,ybZMh ykbV~l 

ifj;kstuk çdkj   % vkarfjd ifj;kstuk 

ifj;kstuk la[;k  % th,ih 0237 

ifj;kstuk çeq[k  % MkW- jkt dqekj iky 
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vko';drkvksa ds vuqlkj 15 esa ls 06 mi&ç.kkfy;ksa ds cqfu;knh fofunsZ'kksa esa ifjorZu fd;k x;kA mlds 

vk/kkj ij] u, fMt+kbuksa dks vafre :i fn;k x;k gS vkSj blds fy, çksVksVkbi dk fuekZ.k fd;k tk jgk 

gSA 

• ckbafMax MsVk vkSj Mªkbax nLrkost+ksa dks ukSlsuk iksr fuekZ.k ,tsalh }kjk vuqeksfnr fd;k x;k gSA xq.koÙkk 

vk'oklu ;kstuk ¼D;wvk,ih½ nLrkost dks vkxs dh eatwjh ds fy, ukSlsuk iksr fuekZ.k ,tsalh dks çLrqr 

fd;k x;k gSA vuqeksfnr gksus ds ckn] bdkb;ksa dks ukSlsuk ekudksa ds vuqlkj i;kZoj.k] fctyh vkSj leqæ 

ds fy, fofHkUu ijh{k.kksa ds rgr VsLV fd;k tk,xkA 

 

 

,Ydkse] eqacbZ us Hkkjrh; ukSlsuk tgktksa vkSj iuMqfCc;ksa ds fy, ejhu cs;fjax lkbV fodflr djus ds fy, 

lh,lvkbZvkj&lh,lvkbZvks ls laidZ fd;k] ftlds ckn ySc us ejhu cs;fjax lkbV ds nks osfj,aV ds çksVksVkbi 

fMt+kbu fd,A ,YdkWe vkSj lh,lvkbZvkj&lh,lvkbZvks us flracj 2019 esa Hkkjrh; ukSlsuk tgktksa vkSj iuMqfCc;ksa 

ds fy, ejhu cs;fjax lkbV dh çkS|ksfxdh ds mRiknu vkSj O;kolk;hdj.k ds fy, çkS|ksfxdh gLrkarj.k le>kSrk 

fd;kA 

 

ukSlSfud tgktksa vkSj iuMqfCc;ksa ds fy, ejhu cs;fjax lkbV dks ,d ukSlSfud midj.k ds :i esa fodflr fd;k 

x;k gS tks ejhu dEikl fjihVj flLVe ds lkFk ukSlsuk tgkt vkSj iuMqCch ds la;kstu ds :i esa mi;ksx fd;k 

tkrk gSA ;g Vªw&ukWFkZ vkSj lacaf/kr fn'kkvksa dks bafxr djus ds fy, ,d lVhd lk/ku çnku djkrk gSA  

 

ejhu cs;fjax lkbV midj.k eq[; dEikl fjihVj flLVe ds lkFk dke djrk gS] tks dEikl ds 'kh"kZ ij fLFkr 

gSA bldk dk;Z igpkus x, y{;ksa ds rkRdkfyd fnxa'k ¼vtheqFk½ dks lgh <ax ls ekiuk gS] pkgs os fdukjs 

ij] vU; tgktksa @ y{;ksa ;k p;fur [kxksyh; fiaMksa ij gksA  

 

flLVe dks uohu fo'ks"krkvksa ds fy, fMt+kbu fd;k x;k gS ¼i½ vkWfIVdy fQYVj dk mi;ksx djds xfr'khy 

ifjos'k fLFkfr;ksa esa lapkyu ¼ii½ vyx&vyx vko/kZu ¼1-5Û, 3Û vkSj 6Û½ ds fy, dbZ Qksdy ySaFk] vkSj ¼iii½ 

,xksZuksfed ,ykbuesaV ds fy, vkbZihl ¼fçT+e vk/kkfjr çdkf'kdh dk mi;ksx djds 45° ij ,ykbuesaV½A bl 

ç.kkyh dks leqæh ekudksa ds vuqlkj leqæh okrkoj.k ds fy, fMt+kbu fd;k x;k gS] ftlesa 16 ÄaVksa ds fy, 

55° C rkieku ij vkWijs'ku 'kkfey gS] ftls IP 67 esa jsV fd;k x;k gSA 

 

ckbafMax MkVk o Mªkbax ¼chMhMh½ nLrkost+ dks mRiknu ,tsalh ds lkFk lk>k fd;k x;k gSA ejhu cs;fjax lkbZV 

ds fy, vkWfIVdy ÄVdksa dks fMt+kbu vkSj mRiknu fd;k x;k gSA vkWIVkseSdsfudy fMt+kbu dks ukSlsuk ds tgktksa 

vkSj iuMqfCc;ksa ds ifjpkyu vkSj ;kaf=d ck/kkvksa ds vuqlkj vafre :i fn;k tk jgk gSA chMhMh dks eatwjh 

feyus ds ckn] {ks= bdkb;ksa ds ukSlsuk ds ekudksa ds vuqlkj fofHkUu ijh{k.k fd;k tk,WaxsA 

 

 

Hkkjrh; ukSlsuk tgktksa vkSj iuMqfCc;ksa ds fy, ejhu cs;fjax lkbV  

ifj;kstuk çdkj   % vkarfjd ifj;kstuk 

ifj;kstuk la[;k  % th,ih 0237 

ifj;kstuk çeq[k  % MkW- fouksn djkj 
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bl ifj;kstuk dh ifjdYiuk egRoiw.kZ fe'ku@vko';drk vk/kkfjr foeku] mM+ku] ,;jQhYM] ekSle vkSj usfoxs'ku 

vkfn dh tkudkjh ik;yV ds lkeus ds ifjn`'; & Xykl LØhu ij çnf'kZr djus ds fy, dh xbZ gSA bls 

xfr'khy mM+ku flacksykWth dks çnf'kZr djus ds fy, fodflr fd;k x;k gS vkSj blesa bZoh,l ds lkFk ,dhd̀r 

djus dh {kerk Hkh gSA ;k=h foeku dh gM ls lkekU; vkSj dfBu okrkoj.k esa foeku ds lapkyu esa ik;yV 

dh çHkkodkfjrk dks c<+kus ls ;kf=;ksa dh lqj{kk esa òf) gksrh gS] Hkfo"; esa de n`';rk esa ySafMax vkSj 

Vsd&vkWQ dh laHkkouk] jkr esa Vsd&vkWQ] ¶ykbax vkSj ySafMax lapkyu] vkfn esa Hkh {kerk c<+sxhA 2019&20 ds 

nkSjku fd, x, dk;ksaZ esa fuEufyf[kr 'kkfey gSa% 

dkWdfiV ysvkmV v/;;u] vkWfIVdy ekinaMksa dh miyfC/k] vkWQ&,fDll] ,LQsfjd vkSj xksykdkj mi&ekWMîwy 

ds lkFk ,p;wMh vkWfIVdy flLVe dk fMt+kbuA 

• ubZ ck/;rkvksa ds vuqlkj gM bysDVªkWfuDl vkSj eSdsfudy baVjQsl] fMt+kbu vkSj vlsacyh ¼3Mh½ ekWMy 

ds lkFk vWfIVdy ekWMîwy dk fuekZ.k vkSj la;kstuA 

• okafNr FOV ekinaMksa dks çkIr djus ds fy, dkWdfiV ysvkmV ekinaMksa vkSj fof'k"Vrkvksa dks vafre 

:i nsukA 

• çys[ku% rduhdh fofunsZ'k] fMt+kbu nLrkost+] lkexzh dk fcy] Mªkbax nLrkost] ,eVhch,Q] O;qRiUu] 

FkeZy vkSj lajpukRed ruko fo'ys"k.kA 

• 20 ° FOV ds lkFk ySc ofdaZx çksVksVkbi dk fuekZ.k] la;kstu vkSj ewY;kadu fd;k x;kA mlh dks ,p,,y 

dkuiqj dh Vhe dks Mhvks &228 ds fy, fMt+kbu djus ds fy, çnf'kZr fd;k x;kA mUgksaus 

lh,lvkbZvkj&lh,lvkbZvks ls la;qä :i ls rduhdh fofunsZ'k cukus vkSj fMt+kbu çfØ;k 'kq: djus dk 

vuqjks/k fd;k gSA lSe dh ,u,,y Vhe ds lkFk ppkZ dh xbZ vkSj mUgksaus lh,lvkbZvkj&lh,lvkbZvks dks 

^lkjl* dkWdfiV ekWMy esa lh,lvkbZvks&gM ekWMy dks fQV djus ds fy, dgk gSA  

• çkIr fofunsZ'kksa %  20 (H) X19 (V) dh ,Qvksoh] dEckbuj LØhu ij QksYMscy vkSj ¶ysfDlcy fMLIys] 

ik;yV ds ns[kus ds {ks= esa dksbZ ck/kk ugha] dksbZ lw;Z çfrfcac] vkWVks czkbVusl daVªksy] 1-5 ,evks ls de 

ds vkWMZj dh ikst+h'kuy lVhdrk] c<+h gqbZ ç.kkyh ds {ks=] chvkbZVhbZ ds lkFk O;kid LokLF; fuxjkuh] 

laogu 'khryu] bysDVªkWfud LVSaM&ck;n`f"VA 

 

ifj;kstuk VsLV lsVvi lfgr ,DVîw,Vj ds lkFk&lkFk MªkWx ykbV iz.kkyh ds fMt+kbu vkSj fodkl dh ifjdYiuk 

djrh gSA fodkl ds rgr MªkWx ykbfVax flLVe ,;j&Vw&,;j ¶;wfyax ds nkSjku fjlhoj ik;yVksa ds fy, csgrj 

MªkWx ǹ';rk çnku djus ds fy, uohure ,ybZMh ykbfVax rduhd dk mi;ksx djrk gSA 

2019&20 ds nkSjku bl ifj;kstuk esa çeq[k vkj,aMMh miyfC/k;ksa esa fuEufyf[kr 'kkfey gSa% 

• MªkWx ykbV vlsacyh dk fMt+kbuA 

• QkeZ fQV vkSj dk;kZRed bdkbZ dk leuqØe.k¼,lSEcyh½A 

• ;ksX;rk ijh{k.k leuqØe.k¼,lSEcyh½A  

;k=h foeku ds fy, gSM vi fMLIys dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRr iksf"kr  

ifj;kstuk la[;k  % th,ih 0047 

ifj;kstuk çeq[k  % MkW- gSjh xxZ 

 

 

,ylh, ,Q ,eds&1 ds fy, ,ybZMh vk/kkfjr MªkWx ykbV dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % ,;jksukWfVdy MsoyiesaV ,tsalh] csaxyq: }kjk lgk;rk vuqnku 

ifj;kstuk la[;k  % th,ih 0387 

ifj;kstuk çeq[k  % MkW- gSjh xxZ 
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• mi;ksxdrkZ] çk;kstu ,tsalh vkSj ySc ijh{k.k ls ,dhdj.k] fQVesaV vkSj Vªk;y QhMcSd ds vk/kkj ij 

nks çksVksVkbi esa bathfu;fjax çksVksVkbi dk ijh{k.k vkSj ewY;kaduA 

• gok ls gok esa bZa/ku Hkjus ds nkSjku MªkWx ¼bZa/ku VSadj½ vkSj tkap ¼bZa/ku fjlhoj½ ds lgh la;kstu esa 

lgk;rk djus ds fy, mTToy okil ysus ;ksX; çdk'k O;oLFkk ds lkFk lq/kkfjr FOV esa fufnZ"V FOV esa 

fu"d"kZ.k vkSj okilh vkSj mTToy dsafær çdk'k ds fy, fMtkbu; 

• dkWdfiV vkdkj vkSj uki ds vuqlkj jsVªksfQV( cM+h nwjh ij vuqdwfyr xSj&besftax vkWfIVDl( mM+ku ds 

nkSjku iw.kZ ifjek.k esa leku forj.k ds fy, fMt+kbu fd;k x;k( lhy çwQ@vkbflax çHkko eqDr( xfr 

fo'ys"k.k esa ,;jks yksM çek.k( fjftM ,;jØk¶V xfr'hkyrk dk laxr lapkyu( 80% ÅtkZ dh cpr dks 

çkIr djus ds fy, fMt+kbu fd;k x;k( #dkoV ls eqä yacs le; rd lapkyu( foQyrk eksM ladsrA 

• çkjafHkd vkSj egRoiw.kZ fMt+kbu dh leh{kk 

• nLrkost+ksa dh rS;kjh% rduhdh fofunsZ'k] fMt+kbu nLrkost+] lkexzh dk fcy] Mªkbax nLrkost+] ,eVhch,,W] 

O;qRiUu] FkeZy vkSj lajpukRed ruko fo'ys"k.k nLrkost+A 

 

 

;g ifj;kstuk ik;yV }kjk Mhvks&228 esa xulkbV dk mi;ksx djus ds fy, mldh ckbZa vka[k ls xulkbV dks 

ns[kus ds fy, vkSj mldh nkfguh vkaW[k ls vkxs ds n`'; dks ns[kus ds fy, vuqdwy izdk'k fLFkfr;ksa esa eSU;qvy 

:i ls lapkfyr] vkWfIVdy xulkbV ds fMtk+bu] fodkl vkSj vkiwfrZ dh ifjdYiuk djrh gSA 2019&20 ds 

nkSjku bl ifj;kstuk esa çeq[k vkj,aMMh miyfC/k;ksa esa fuEufyf[kr 'kkfey gSa% 

• vkWfIVdy xu lkbV dh ,;jonhZZ bdkb;ksa ds ySc vkSj QhYM ijh{k.k 

• vkWfIVdy xu lkbV dh 11 ,;jonhZ bdkb;ksa dk fuekZ.k] la;kstu] ijh{k.k vkSj bZ,l,l ijh{k.k 

• Mhvks &228 foeku esa vkWfIVdy xu lkbV dh 11 ,;jonhZ bdkb;ksa dh LFkkiukA 

• lsfeySd vkSj ,D;w, }kjk nLrkost+ksa dh eatwjh% rduhdh fofunsZ'k] fMt+kbu nLrkost+] lkexzh dk fcy] 

Mªkbax nLrkost+] ,eVhch,,Q] O;qRiUu] FkeZy vkSj lajpukRed ruko fo'ys"k.k nLrkost+A 

 

bl ifj;kstuk ds rgr vkWQ&,fDll vory vkSj isjsaV vory ,LQsfjd fejj dks fodflr djuss dh ifjdYiuk 

dh xbZ tks fd lw;Z ds v/;;u ds fy;s lefiZr Hkkjr ds igys oSKkfud fe'ku vkfnR; &1 lSVsykbV ds isyksM 

esa bLrseky fd;k x;k gSA 2,u,e ds [kqjnjkiu vkSj λ / 2 dh lrg çksQkby lVhdrk ls ;qDr mRd̀"Vrk ls 

ikWfy'k dh xbZ niZ.k lrgksa dks fuEufyf[kr fooj.kksa ds vuq:i rS;kj fd;k x;k gS% 

• vkWQ&,fDll vory ,LQsfjd fejj TYPE-AD-VE-M4: 3 

• vkWQ&,fDll vory ,LQsfjd fejj TYPE-AD-SU-M1: 3 

• isjsaV mÙky niZ.k niZ.k TY-AD-SU-M2: 2  

vkiwfrZ fd, x, niZ.kksa dk ,ebZvks,l] csaxyq# esa ijh{k.k fd;k x;k Fkk vkSj lHkh niZ.k fofunsZ'kksa dks iwjk 

dj jgs gSaA 

MkWfuZ;j foeku ds fy, vkWfIVdy xulkbV dk fMt+kbu] fodkl vkSj vkiwfrZ 

ifj;kstuk çdkj   % fgUnqLrku ,;jksukWfVDl fyfeVsM] dkuiqj }kjk izk;ksftr 

ifj;kstuk la[;k  % th,ih 0389 

ifj;kstuk çeq[k  % MkW- gSjh xxZ 

 

 

vkWQ ,fDll ,LQsfjd fejlZ dk fodkl] fuekZ.k vkSj ijh{k.k  

ifj;kstuk çdkj   % bljks&,ybZvks,l] csaxyq: }kjk çk;ksftr 

ifj;kstuk la[;k  % ,l,lih 0043 

ifj;kstuk çeq[k  % MkW- Jo.k dqekj vkj- vkj- 
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bl ifj;kstuk dh ifjdYiuk fMfyojscYl vkWQ&,sfDll vory ,LQsfjd fejj] vkWQ&,sfDll vory bQsfjd 

fejj vkSj isjsaV vory ,LQsfjd fejj ds lkFk muds fuekZ.k vkSj ijh{k.k ds fy, dh xbZ gSA 

lh,lvkbZvkj&lh,lvkbZvks us ,ybZvks,,l] cSaxyq: esa lQyrkiwoZd 45&150 feeh O;kl ds ikap tsjksMqj ,LQsfjd 

niZ.kksa dks lQyrkiwoZd cuk;k vkSj vkiwfrZ dhA rhu dh la[;k esa mÙky niZ.k TYPE-HY-M2 vkSj vory 

nh?kZòÙk niZ.k TYPE-HY-M3 niZ.kksa dk ijh{k.k fd;k x;k] ,ybZvks,,l ij bdëk fd;k x;k vkSj mudk mi;ksx 

gkbij LisDVªy besftax lSVsykbV ¼HysIS½ ds isyksM esa fd;k x;kA niZ.k 2,u,e ds Øe ds [kqjnjsiu vkSj λ 

/ 2 ds lrg çksQkby lVhdrk ds lkFk cuk;s x,A 

 

 

 

bl ifj;kstuk dk mís'; gokbZ eSnku ds pkjksa vksj foeku dks VSd&vkWQ] ySafMax] ejEer] ijh{k.k rFkk tehuh 

;q)kH;kl ds fy, mfpr çdk'k çnku djuk gSA ;g ç.kkyh foeku dks jkr ,oa [kjkc ekSle esa juos rFkk 

VSDlh&os ij ekxZn'kZd dk dk;Z djrh gSA bl ç.kkyh ds varxZr ,yhosVsM VSDlh&os rhoz ,ybZMh ykbV~l] 

,yhosVsM ju&os rhoz ,ybZMh ykbV~l] ,yhosVsM ju&os Fkzs'kksYM@ekftZu ,ybZMh ykbV~l rFkk ,yhosVsM ju&os xkMZ 

,ybZMh ykbV~l dk fodkl fd;k x;k gSA  

;g ç.kkyh ukxj ,oa lkefjd {ks=ksa esa Hkh ç;ksx dh tk ldrh gSA ,vj QhYM xzkmaM ykbZfVax ç.kkyh dk 

fMtkbu ,oa fodkl dk;Z iwjk gks pqdk gSA ,d QkWeZ&fQV&QaDl'ky ¼dk;kZRed½ ;wfuV dk çn'kZu ç;ksx'kkyk 

,oa baMLVªh&ehV ds nkSjku ,u,,y] csaxyq: esa fd;k tk pqdk gSA fudV Hkfo"; esa blds QhYM Vªk;y rFkk 

O;kolk;hdj.k dk dk;Z fd;k tkuk gSA      

 

 

 

bl ifj;kstuk dk mís'; vUrfj{k mi;ksx ds fy, vxksyh; niZ.k dks fodflr djuk gS] tks fd o"kZ 2020&21 

esa bljks }kjk mPp jst+kWY;w'ku lSVsykbV] dkVksZlSV&3, rFkk ekbØks lSVsykbV ds ykWafpax ds nkSjku ç;ksx esa yk;k 

tk,xkA  fyvksl] csaxyq# dh vko';drkuqlkj 5 mÙky vfrijoyh; niZ.k ¼Vkbi&,pvkj,l–,l,e½ ftudh lrgh 

,LQsfjd fejlZ dk fodkl] fuekZ.k ,oa ijh{k.k 

ifj;kstuk çdkj   % bljks&,ybZvks,l] csaxyq: }kjk çk;ksftr 

ifj;kstuk la[;k  % ,l,lih 0044 

ifj;kstuk çeq[k  % MkW- Jo.k dqekj vkj- vkj- 

 

 

,vj QhYM xzkmaM ykbfVax ç.kkfy;ksa dk fMt+kbu vkSj fodkl 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRriksf"kr 

ifj;kstuk la[;k  % ,e,yih 0045 

ifj;kstuk çeq[k  % MkW- Jo.k dqekj vkj- vkj- 

 

 

thjksMqj fejj CySaDl ij vxksyh; xzkbafMax ,oa iksfyflax djds vUrfj{k mi;ksx ds fy, 

,LQSfjd fejj dk fodkl  

ifj;kstuk çdkj   % bljks&,ybZvks,l] csaxyq: }kjk çk;ksftr 

ifj;kstuk la[;k  % ,l,lih 0046 

ifj;kstuk çeq[k  % MkW- Jo.k dqekj vkj- vkj- 
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LFkwyrk 2 uSuks ehVj] lrgh ifjPNsfndk ifj'kq)rk λ/2 vkSj O;kl 150&180 feeh ds jsat esa fodflr djus ckn 

bljks&fyvksl] csaxyq# dks lkSai fn, x, gSaA blds ekiu dk dk;Z fyvksl] csaxyq# esa fgaMu LQs;j ,oa 

O;rhdj.kekih lsV&vi ij fd;k x;k vkSj blds ifj.kke larks"ktud çkIr gq,A  

 

 

VsfyLdksi] ekbØksLdksi] vkfn tSls fofHkUu vkWfIVdy midj.k ysal] Xykl IysV~l vkfn vkWfIVdy ?kVdksa dk 

mi;ksx djrs gSaA bu vkWfIVdy ?kVdksa dh lrg dh fo'ks"krk,a tSls vkdkj] [kqjnjkiu bu midj.kksa dh xq.koÙkk 

dks fu/kkZfjr djus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA blfy,] bu ekinaMksa dk eki vko';d gSA blds fy, 

baVjQsjksesfVªd fof/k;ka vuqdwy gSaA ;s fof/k;ka ukWu&fMLVªfDVo gSa vkSj vkSj budk jst+kWyw'ku çdk'k dh osoysaFk ds 

rqyuh; gSA bl ifj;kstuk dk mís'; bu ekinaMksa dks fu/kkZfjr djus ds fy, Qst+ f'kf¶Vax fQt+ks&baVjQsjksehVj 

dk ,d dk;kZRed çksVksVkbi fodflr djuk gSA 

,d eksuksØkseSfVd lzksr ls çdk'k dks nks Hkkxksa esa foHkkftr fd;k tkrk gS tgka ,d Hkkx ijh{k.k lrg ij vkSj 

nwljk lanHkZ lrg esa gksrk gSA ijh{k.k vkSj lanHkZ che baVjQs;j djds fÝat iSVuZ cukrs gSaA ;g fÝat iSVuZ 

vkWfIVdy ikFk fMÝsal ds :i esa ijh{k.k dh lrg dh tkudkjh dks ogu djrk gS tks Qst ls lacaf/kr gSA 

bl Qst dk vuqeku lkfgR; esa miyC/k fofHkUu ,Yxksfjne }kjk yxk;k tk ldrk gSA ikap&pj.k ,YxksfjFe dk 

mi;ksx djds Qst dh dSydqys'ku dks fleqysV fd;k x;k gSA  

 

vkWfIVdy ljQsl QkWeZ ,oa oso&ÝaV lsaflax ,fIyds'ku ds fy, Qst f'kf¶Vax fQtks&baVjQsjksehVj 

dk fodkl 

ifj;kstuk çdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k  % ,l,lih 0406 

ifj;kstuk çeq[k  % MkW- lathr dqekj nscukFk 
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iw.kZ ifj;kstuk,¡ % 

• vkWfIVdy Qkbcj uSuks&,aVhuk vflLVsM lc ekbØksu fjt+kWY;w'ku dkWeu ikFk vkWfIVdy dksgjSal VkseksxzkQh 

baLVªwesaVs'ku 

• vkWy&MkbZ bysfDVªd] IykLeksfud vkSj fefJr uSuks&ljapuk,a    

• d̀f=e baVsfytsal  vk/kkfjr Òwdaih; flXuy ,ukWfyfVDl 

• lhek lqj{kk çca/ku ds fy, midj.k 

• okgu dk irk yxkus vkSj oxhZdj.k dh ç.kkyh 

• LekVZ vuqç;ksxksa ds fy, QksVksfud esVk&lQsZl 

• ehFksu xSl dk irk yxkus ds fy, ysfir uSukseVsfj;Yl ds lkFk QksVksfud fØLVy Qkbcj vk/kkfjr 

baVjQsjksehVj  

 

tkjh ifj;kstuk,¡ % 

• lanhiu vkSj laosnu vuqiz;ksxksa ds fy, vkWfIVdy Qkbcj ,DlhdkWu fVi esa fOgLisfjax xSyjh eksM 

jslksusVj ;a= dk fodkl 

• ejht dks fcLrj ij gh dqy Y;wdkslkbV dh 'kh?kzrk ls x.kuk ¼Vh,ylh½ iznku djus okys U;wure pqÒu 

okys ijh{k.k midj.k dk fMt+kbu ,oa ekU;dj.k 

• isVªksfy;e m|ksx ds fy, Qkbcj vkWfIVd xSl laosnd vkSj iz.kkyh dk fMt+kbu vkSj fodkl & pj.k 1 

• fM¶;wt+ fj¶ysDVSUl LisDVªksLdksih dk mi;ksx djds e/kqesg jksfx;ksa ds iSj ds vYlj dk irk yxkus gsrq 

jä vkWDlhdj.k dh fuxjkuh 

• Qy idus vkSj Òkstu [kjkc gksus dh fuxjkuh ds fy, vkWfIVdy ohvkslh lsalj 

• foLQksVd dk irk yxkus ds fy, esVy vkWxsZfud ÝseodZ¼,evks,Q½ vk/kkfjr ¶yksjkslhu&,lihvkj Mqvy 

eksM lsaflax IysVQkWeZ  

• fpiZ  Qkbcj  czSx  xzsfVax lsalj dk fodkl 

• fnYyh esVªks esa Òwdai psrkouh ç.kkyh dk j[kj[kko  

• ek;dksVkWfDlu dk irk yxkus ds fy, ,lbZvkj,l vk/kkfjr tSolaosnh IysVQkWeZ dk fodkl   

 

 

 

 

 

 

MkW- lehj ds- eks.My 

samir_mondal@csio.res.in 

mUur inkFkZ vkSj laosnd 

Wa izeq[k oSKkfud] vkS|ksfxd vkSj LokLF; laca/kh leL;kvksa ds fy,] vuqla/kku vkSj fodkl lek/kku 

dks iwjk djus ds fy, vR;k/kqfud vkWfIVdy izkS|ksfxfd;ksa dk mi;ksx djds mUur inkFkZ ,oa lsalj 

foÒkx vk/kqfudre fodkl ij dsafnzr gSA ge ,slh izfdz;kvksa dk fodkl vkSj vuqdwyu dj jgs 

gSa tks izdk'k dk mi;ksx fofÒUu dk;ksZa ds fy, ,d eq[; midj.k ds :i esa djrh gSaA ;g 

foÒkx QksVksfud fØLVy Qkbcj yst+j] Qkbcj] vkWfIVd lsalj ¼ljQksl IykLeksu] ,oUlsaV rjax] 

izfrnhfIr] baVjQsjksehVj½] ,DlysjksehVj ds fy, Qkbcj czSXl vk/kkfjr lsalj] gkbMªksQksu] LVªsu vkSj 

VSEijspj ekWfuVfjax] esVkeVhfj;y] flfLed vyVZ flLVe] vkWfIVdy che 'ksfiax vkSj besftax] 

uSuks&,afVuk] uSuks vkWfIVd V~oht+j vkSj j.kuhfrd vuqiz;ksxksa ds fy, yst+j vk/kkfjr vkWIVksbySDVªkWfud 

baLVªwesaVs'ku ij mUur vuqla/kku esa yxk gqvk gSA bu vuqla/kkuksa dks djus ds fy,] foÒkx esa 

,Qchth ys[ku e'khu] eSxzVªksu LiVfjax] ljQsl IykLeksu fMDVs'ku ;wfuV] gkb jst+ksY;w'ku vkWfIVdy 

LisDVªe ,ukykbt+j] LisDVªksehVj] gkbZ LihM fMVsDVj] vkWfIVdy odZ csap vkfn tSlh mUur lqfo/kk,a 

gSaA blds vykok] foÒkx ds oSKkfudksa dk var%fo"k; vuqla/kku ì"BÒwfe vkSj vuqÒo gSA 
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bl foÙkh; o"kZ esa ifj;kstuk dks lQyrkiwoZd iwjk fd;k x;k gSA ifj;kstuk çLrko ds mís'; dks iwjk djus 

ds vykok çdk'ku] isVsaV vkSj tu çf'k{k.k ds lanÒZ esa egRoiw.kZ çxfr gqbZ gSA bl ifj;kstuk ds rgr] ,d 

vkWfIVdy besftax lqfo/kk Òh cukbZ xbZ gSA ifj;kstuk çLrko ds mís'; ds vykok] dqN u, fu"d"kZ tSls vkj 

vkbZ ekiu vkSj fOgLifjax xSyjh eksM IysVQkWeZ Òh çkIr fd, gSaA E;wfu[k ds tSfod besftax rduhdh 

fo'ofo|ky; ds v/;{k ds }kjk teZu besftax vuqla/kku lewg ds lg;ksx ls ,fDldkWu fVi ds fljs esa 

vkWIVks&/ofud ,aMksLdksfid izksc fodflr djus ds fy, ,d igy dh xbZ gSA 

 

 

bl ifj;kstuk ds varxZr] foÒkftr vleferd flfydkWu pki dh ,d f}&vk;keh vkof/kd lj.kh ;qä flfydk 

lClVªsV ij can NYys cukrk gqvk vkWy&MkbysfDVªd esVk&ljQsl ds fMt+kbu dks yf{kr fd;k x;k gSA la[;kRed 

fleqys'ku ls irk pyrk gS fd vlefer flfydkWu pki esa can ywi /kkjk ÄuRo ds dkj.k çLrkfor esVk&ljQsl] 

gok ds fy, 967 ,u,e ds rjax nS/kZ~; ij Qsuks çfr/ofu dks çnf'kZr djrk gSA la[;kRed fleqys'ku ls ;g 

Òh ns[kk x;k gS fd Qsuks & çfr/ofu rjaxnS?kZ~; vkSj bldh ykbu foMFk] viorZd lwpdkad vkSj flfydk 

lClVªsV dh eksVkbZ ij fuÒZj gSA 

 

 

ifj;kstuk dk mís'; dEI;wVs'kuy rduhdksa ;Fkk ,vkbZ vk/kkfjr Òwdaih; ?kVuk dk irk yxkus] ?kVukvksa ds 

oxhZdj.k vkSj Òwdaih; MsVk cSad dk fMt+kbu vkSj vuqdwyu djuk gSA çf'k{k.k mís'; ds fy,] ds&usV MsVk ls 

dqy 3505 ?kVukvksa dks fj;y Òwdai dh ?kVukvksa ds :i esa fy;k x;k gSA 

cslkYV MsVk ls 945 bZosaV~l dh ukWbt MkVk vkSj lh,lvkbZvks bZD;wMCY;w,l MkVk ds 2560 bosaV~l dks mi;ksx 

fd;k x;k gSA Òwdai bosaV vkSj ukWbt bosaV ds fy, dqy 15&vk;keh lqfo/kk,Wa fudkyh x;h gSA ijh{k.k mís'; 

ds fy,] ds&usV MsVk ls dqy 1501 ?kVukvksa dks fj;y Òwdai bosaV ds :i esa fy;k x;k gSA cslkYV MsVk ls 

405 dh ukWbt bosaV vkSj bZD;wMCY;w,l MsVk ls 1096 bosaV dk mi;ksx fd;k x;k gSA ;g ns[kk x;k gS fd 

,loh,e ekWMy us u, ijh{k.k MsVklsV ij 85-54 izfr'kr dh lVhdrk gkfly dh gSA 

vkWfIVdy Qkbcj uSuks&,aVhuk vflLVsM lc ekbØksu fjtkWY;w'ku dkWeu ikFk vkWfIVdy dksgjSal 

VkseksxzkQh baLVªwesaVs'ku 

ifj;kstuk izdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k    % th,ih 0348 

ifj;kstuk izeq[k    % MkW- lehj ds- eks.My 

 

vkWy&MkbZ bysfDVªd] IykLeksfud vkSj fefJr uSuks&ljapuk,a    

ifj;kstuk izdkj   % lgk;rk vuqnku   

ifj;kstuk la[;k    % th,ih 0344 

ifj;kstuk izeq[k    % çks- jfoanj dqekj flUgk 

 

 

d`f=e baVsfytsal vk/kkfjr Òwdaih; flXuy ,ukWfyfVDl 

ifj;kstuk izdkj   % lh,lvkbZvkj foRr iksf"kr  

ifj;kstuk la[;k    % ,plhih  0013 

ifj;kstuk izeq[k    % lrh'k dqekj] fjiqy ?kks"k 
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ifj;kstuk fofÒUu lsaljksa ls MsVk vf/kxzg.k] QhYM esa yxk, tk ldus ;ksX; mUur çkslsflax gkMZos;j dk fodkl] 

Lopkfyr ?kqliSB dk irk yxkus ds fy, vuqdwy ,Yxkfjne dk fodkl] de ls de laÒo ÅtkZ [kir vkSj 

,dhd̀r lhek lqj{kk çca/ku fodkl ds lkFk&lkFk ,d cgq Lrjh; lsalj O;oLFkk baVjQsl ds dk;Z esa layXu 

gSA  

f=&v{kh; Òwdaih; lsalj dk mi;ksx djds c<+rs y{; ds vkxeu dh fn'kk% 

Òwdaih; MsVk mRiUu djus ds fy, fofÒUu xfr'khy vkSj fLFkj y{;ksa dk mi;ksx fd;k tkrk gSA tehu ij 

pyus vkSj gFkkSM+k pykus okys ekuo dfeZ;ksa ds uD'ksdne dks vyx&vyx T;kferh; ysvkmV vkSj fudVre 

nf̀"Vdks.k ds rgr fy;k x;k gSA f=&v{kh; ft;ksQksu gsM ¼f=dks.kh; 'kadq½ dks 0° dks.k ds lkFk ,Dl&v{k 

ds :i esa lanfÒZr fd;k tkrk gSA ekuo dfeZ;ksa dk MsVk lsalj ds lkeus vkSj lsalj ds ihNs vf/kxzfgr fd;k 

tkrk gSA lsalj ds nk,a ls ck,a vkSj ck,a ls nk,a vyx&vyx nwjh ij fy;k tkrk gSA 

y{; ds fy, FkeZy bUÝkjsM besftax flLVe fMVsD'ku%  

FkeZy baÝkjsM ¼VhvkbZvkj½ Nfo;ksa esa y{;ksa dk Lor% irk yxkus vkSj oxhZdj.k ds fy, ,d d̀f=e baVsfytsal 

¼,vkbZ½ fodflr fd;k x;k FkkA MSER ¼Maximally Stable Extremal Region½ dk ,d u;k laLdj.k 

WignerMSER ds :i esa rS;kj fd;k x;k gS ftls fo'ks"k :i ls pqukSfr;ksa dk lkeuk djus ds fy, fMt+kbu 

fd;k x;kA nks eq[; pj.kksa okyh VhvkbZvkj Nfo;ka çLrkfor FkhaA igys pj.k esa LFkkfud Mksesu ls la;qä 

varfj{k esa LFkkfud&vkof̀Ùk Mksesu Nn~e foXuj forj.k dk mi;ksx djds ,d Nfo dks cnyuk 'kkfey gS vkSj 

nwljs pj.k esa foXuj VªkaLQkWesZM Lisl esa ,d p;ukRed rjhds ls ,e,lbZvkj dk irk yxkuk 'kkfey gSA ¶;wT+M 

foXustj lqfo/kk fMVsDVj us nksuksa bUÝkjsM MsVklsV ds fy, ikjaifjd MSER ij lexz oxhZdj.k lVhdrk esa 5% 

ls vf/kd òf) ds lkFk loZJs"B çn'kZu fn[kk;k gSA 

UWB jMkj vk/kkfjr fMVsD'ku%  

UWB flXuy vkerkSj ij cgqr de iYl vof/k (<1 ns½ dh iYl Vªsal la'kksf/kr :i gS QhYM MsVk ,d= 

djds ;wMCY;wch lsaflax dk mi;ksx djrs gq, xfr'khy y{;ksa ds LFkku&fu/kkZj.k ds fy, v/;;u fd;k x;kA 

fofÒUu laÒkfor ?kqliSB xfrfof/k;ksa dk irk yxkus ds fy, ;wMCY;wch jMkj dk mi;ksx y{; dk irk yxkus 

vkSj LFkkuh;dj.k ds fy, fd;k x;k gSA 

 

 

fodflr ç.kkyh ,d laosnu ekWMîwy gS] tks ifjf/k dh fuxjkuh djrk jgrk gS vkSj Òwdaih;] /ofud vkSj FkeZy 

besftax lsalj dk mi;ksx djrs gq, okguksa vkSj dfeZ;ksa tSls xfr'khy y{;ksa dk çkFkfed oxhZdj.k djrk gSA 

okgu dk irk yxkus vkSj oxhZdj.k djus ij] ;g dekaM mRiUu djrk gS vkSj vkxs mfpr dkjZokbZ djus dk 

ladsr nsrk gSA Òwdaih; lsalj j.kuhfrd {ks=ksa esa j[ks tkrss gSa tgka lSU; okguksa dks ikj djus dh mEehn gSA 

lsalj bl rjg ls yxk, tk,axs fd vkjvksvkbZ esa ços'k djus okys okgu] flLVe dks 200 ehVj dh lhek 

lhek lqj{kk çca/ku ds fy, midj.k 

ifj;kstuk izdkj   % lh,lvkbZvkj }kjk foRr iksf"kr 

ifj;kstuk la[;k    % ,plhih  0017 

ifj;kstuk izeq[k    % lrh'k dqekj 

 

 

okgu dk irk yxkus vkSj oxhZdj.k dh ç.kkyh 

ifj;kstuk izdkj   % MhvkjMhvks foRr iksf"kr  

ifj;kstuk la[;k    % ,l,lih  0035 

ifj;kstuk izeq[k    % lrh'k dqekj 
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rd fVªxj djsaA o"kZ ds nkSjku] lSU; okguksa dk mi;ksx djds ç.kkyh ds {ks= ijh{k.kksa dk çn'kZu fd;k x;k 

gSA 

 

 

IykLeksu çfr/ofu fofÒUu /kkfRod uSuksLVLVªDpj ¼tSls uSuksikfVZdYl] uSukslSy] uSuksLVkj½ ds fo|qr pqEcdh; 

fudV&{ks= vkSj nwj&{ks= ds xq.kksa dks fu;af=r djrh gSA ,ugkaLM fo|qr pqacdh; fudV&{ks= tks fd uSuksLVªDpj 

dh lrg ij lcls etcwr gS] dk lrg dh fofÒUu çdkj dh LisDVªksLdksih ds fy, lQyrkiwoZd iz;ksx fd;k 

x;k gSA geus jklk;fud laosnh vuqç;ksxksa ds fy, SEIRA ds fy, Au uSuks'ksy vkSj uSuksLVkj vk/kkfjr lClVªsV~l 

dk fMt+kbu] fleqys'ku vkSj la'ys"k.k çLrqr fd;k gSA fo'ks"k :i ls] ;g dke SEIRA ds fy, baVsikfVZdy 

taD'ku gkWV LikWV ds mi;ksx dk o.kZu djrk gSA LokÒkfod :i ls gksus okys taD'ku gkWV LikWV ds lkFk 

fudV&vkbZvkj xqat;eku uSuks'ksYl vkSj uSuksLVklZ ds leqPp; dks mPp òf) dkjdksa ds lkFk mRd̀"V lClVªsV gksus 

ds fy, çnf'kZr fd;k tkrk gSA 

 

 

bl vuqla/kku ifj;kstuk dk mís'; uSuks&lkexzh vflLVsM QksVksfud fØLVy Qkbcj dk mi;ksx djds ehFksu xSl 

dk irk yxkuk FkkA ehFksu xSl vR;f/kd foLQksVd gS] ok"i'khy gS vkSj mPp ok"i nkc ;qDr gSA blfy,] 

igys ge vU; ohvkslh dk irk yxkus ds fy, çLrkfor vkWfIVdy Qkbcj lsalj ds çwQ&vkWQ&dkWUlsIV ç;ksx 

dk irk yxkrs gSaA veksfu;k] bFksukWy] esFkukWy] ,lhVksu] blksçksiSuksy] DyksjksQkse vkSj VksY;wbu tSls dqN ohvkslh 

dks mPp laosnu'khyrk ds lkFk uSuksehVj] cgqyd vkSj uSuks&dkWEiksft+V dk mi;ksx djds lQyrkiwoZd irk yxk;k 

x;k FkkA xSl laosnu vuqç;ksxksa ds fy, dqN uSuks&lkefxz;ksa tSls xzsQhu muds uSuks&daiksftV dk mi;ksx djds 

v/;;u fd, x, FksA blesa bu laosnh lkefxz;ksa dk y{k.k o.kZu vkSj xSl lsaflax vuqç;ksx ds fy, mudk 

mi;ksx Òh 'kkfey gSA 

 

 

bl ifj;kstuk ds rgr] xksykdkj lw{e vuquknd] xgjs cSBs udkjkRed vkWDlhdkWu ¼DSNA½ dh fOgLisfjax xSyjh 

eksM ¼WGM½ dks mÙksftr djus ds fy, ,d uohu fof/k rS;kj dh xbZ gSA ,d mnkgj.k ds :i esa] csfj;e 

VkbVsfu;e ekbØkslsfQ;j WGM jslksusVj ;a= ds :i esa DSNA ds vanj Mkyk tkrk gSA ekbØks&jslksusVj ;a= ds 

LekVZ vuqç;ksxksa ds fy, QksVksfud esVk&lQsZl 

ifj;kstuk izdkj   % MhvkjMhvks foRr iksf"kr 

ifj;kstuk la[;k    % ,e,yih  0059 

ifj;kstuk izeq[k    % MkW- mes'k dqekj frokjh 

 

 

ehFksu xSl dk irk yxkus ds fy, ysfir uSukseVsfj;Yl ds lkFk QksVksfud fØLVy Qkbcj vk/kkfjr 

baVjQsjksehVj  

ifj;kstuk izdkj   % lh,lvkbZvkj foRr iksf"kr 

ifj;kstuk la[;k    % th,ih 0410 

ifj;kstuk izeq[k    % MkW- nU;kun~;kss iokj 

lanhiu vkSj laosnu vuqiz;ksxksa ds fy, vkWfIVdy Qkbcj ,DlhdkWu fVi esa fOgLisfjax xSyjh eksM 

jslksusVj ;a= dk fodkl 

ifj;kstuk izdkj   % Mh,lVh }kjk foRr iksf"kr  

ifj;kstuk la[;k    % th,ih 0429 

ifj;kstuk izeq[k    % MkW lehj ds- eks.My 
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WGM vkWfIVdy Qkbcj dh v{kh; lrg ls fjlus okys {ks= }kjk lanhIr gksrs gSaA fofÒUu LFkkuksa ij fofÒUu 

vkdkj ds vuquknksa ds fy, vkWfIVdy ifjØek ds ek/;e ls ijkorZu LisDVªk ntZ fd, tkrs gSaA 

 

 

dqy Y;wdkslkbV ¼'osr jä dksf'kdk,a] MCY;wchlh½ fxurh fofÒUu jksxksa ds funku vkSj funku esa lgk;rk djus 

okys vLirkyksa esa lcls vf/kd vknsf'kr uSnkfud ijh{k.kksa esa ls ,d gSA MCY;wchlh dh fxurh ;k rks eSU;qvy 

:i ls ikjaifjd çdk'k lw{en'khZ dk mi;ksx djds ;k fo'ks"k midj.k dk mi;ksx djds Lopkfyr :i ls dh 

tk ldrh gSA eSuqvy fxurh lLrh gSa] ysfdu os ikjaifjd çdk'k lw{en'khZ ds NksVs ǹf"V&{ks= ds dkj.k vf/kd 

Jelk/; vkSj le; ysus okyh gksus ds lkFk&lkFk =qfV&ço.k Òh gSaA Lopkfyr rduhdsa lkaf[;dh; :i ls 

vf/kd lVhd ifj.kke çnku djrh gSa ysfdu vko';d midj.k vkSj vU; lalk/ku cgqr egaxs gksus ds lkFk 

muesa jä dh cM+h ek=k dh vko';drk gksrh gSA ifj.kke Lo:i] orZeku vuqla/kku ç;kl jä dksf'kdkvksa dh 

x.kuk ds fy, iksVsZcy ,oa ljyrk ls iz;ksx dh tk ldus okyh çkS|ksfxfd;ksa ds fodkl dh vksj dsfUnzr gSaA 

bl fn'kk esa ,d ç;kl esa] ekuo jä ds dqy Y;wdkslkbV fxurh djus ds fy, ,d iksVsZcy] de ykxr] 

Nfo&vk/kkfjr ç.kkyh ds fy, O;kid ç;ksxkRed v/;;u fd, x, ftlesa jDr dh U;wre ek=k vko';d gksA 

LVsUM vkSj vuLVsUM jDr uewuksa dh besftax ds fy, baVjQsjksesfVªd vkSj xSj&baVjQsjksesfVªd] nksuksa rjhdksa ls iz;kl 

fd;k x;kA eSd&tsUMj vk/kkfjr fMftVy gksyksxzkfQd dkWfUQxjs'ku dk lqlaxr çdk'k lzksr dk mi;ksx djds 

v/;;u fd;k tkrk gSA blds vfrfjä] LiSdy ukW;l ls NqVdkjk ikus ds fy,] geus foorZu pj.k ekbØksLdksi 

rduhd ds vk/kkj ij ,d lQsn çdk'k baVjQsjksehVj dk Òh irk yxk;kA 

 

 

 

 

pj.k &1 ds fy, ifj;kstuk dk mís'; gkbMªkstu lYQkbM ds feJ.k ds xSl fo'ys"k.k ds fy, osoysaFk 

ekWMîwys'ku Vîwu,cy Mk;ksM yst+j vksojVksu vo'kks"k.k LisDVªksLdksih ¼WM-TDLAS½ dk mi;ksx djrs gq, fudV 

vojä esa Qkbcj vkWfIVd xSl lsalj vkSj iz.kkyh dh vo/kkj.kk ds dk;kZRed ç;ksx'kkyk Lrj çek.k dks çnf'kZr 

djuk gSA  

WM-TDLAS esa] ystj mRltZu rjax nS/kZ~;] tksfd y{; xSl dkcZu eksuksvkWDlkbM vkSj gkbMªkstu lYQkbM ds 

daiu vksojVksu cSaM ds vuq:i gksrs gSa] dkss yst+j ds batsD'ku djaV dks la'kksf/kr djds la'kksf/kr fd;k tkrk 

gSA ystj dh laxzkgd rhozrk ,dy eksM Qkbcj (SMF) ds ek/;e ls xSl lsy ds fy, uewuk xSl ds ek/;e 

ls ikfjr dh tkrh gS] tgka xSl ds vuq:i ,d fo'ks"k ystj rjax nS/kZ~; dks vo'kksf"kr fd;k tkrk gSA 

vo'kksf"kr çdk'k dh ek=k xSl v.kqvksa dh ,dkxzrk ij fuÒZj gSA çdk'k ds vo'kksf"kr LisDVªe dks QksVks 

fMVsD'ku flLVe }kjk irk yxkus ds fy, ,l,e,Q ds ek/;e ls ikfjr fd;k tkrk gSA xSl ds vo'kks"k.k 

ejht dks fcLrj ij gh dqy Y;wdkslkbV dh 'kh?kzrk ls x.kuk ¼Vh,ylh½ iznku djus okys U;wure 

pqÒu okys ijh{k.k midj.k dk fMt+kbu ,oa ekU;dj.k 
ifj;kstuk izdkj   % Mh,lVh }kjk foRr iksf"kr  

ifj;kstuk la[;k    % th,ih 0395 

ifj;kstuk izeq[k    % MkW- ÒkxZo nkl 

isVªksfy;e m|ksx ds fy, Qkbcj vkWfIVd xSl laosndksa vkSj ç.kkyh dk fMt+kbu vkSj fodkl 

&pj.k 1   

ifj;kstuk izdkj   % lgk;rk vuqnku  

ifj;kstuk la[;k    % th,ih 0422 

ifj;kstuk izeq[k    % Jh lqjthr deku 
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LisDVªe dk mi;ksx djrs gq,] uewuk xSl dh ,dkxzrk dks n'kkZus djus ds fy, bl vo'kks"k.k LisDVªe ij ,d 

dEI;wVs'kuy ,YxksfjFe vkSj fo'ys"k.k fu"ikfnr fd;k tkrk gSA 

 

Òkjr esa e/kqesg ds jksfx;ksa dh la[;k orZeku esa yxÒx 40-9 fefy;u gS vkSj 2030 rd c<+dj 101 fefy;u 

gksus dh laÒkouk gSA Mk;fcfVd QqV flaMªkse dk] vDlj y{k.kksa dh deh] tkx:drk dh deh vkSj tkx:drk 

ds ckotwn Ò; ds dkj.k vafre pj.k esa gh funku gks ikrk gSA Mk;fcfVd QqV flaMªkse dk nsj ls funku 

fpjdkfyd uSnkfud tfVyrkvksa dk dkj.k curk gS vkSj dbZ ckj èR;q Òh gks tkrh gSA blfy,] Mk;fcfVd 

QqV flaMªkse dk lgh vkSj le; ij funku vkxs dh LokLF; tfVyrkvksaa dks jksdus esa egRoiw.kZ gSA 'kq#vkrh 

igpku vkSj fuokjd rduhdksa ls 40 ls 85 izfr'kr e/kqesg jksfx;ksa ds iSj dks dkVus ls cpk tk ldrk gSA 

fM¶;wt+ fj¶ysDVSUl LisDVªksLdksih dk mi;ksx djds LFkkuh;d̀r Ård ek=k esa jä vkWDlhdj.k fuxjkuh ds fy, 

,d vkWfIVdy Qkbcj vk/kkfjr ukWu&bUosflo lsalj lsVvi çLrkfor vkSj fodflr fd;k x;k gSA fM¶;wt +   

fj¶ysDVSUl ladsr gekjh ubZ fodflr fof/k ds lkFk U;wud̀r&gheksXyksfcu ¼vkj,pch½] vkWDlhgheksXyksfcu ¼,pchvks 

2½ vkSj vkWDlhtu lar̀fIr ¼,lvks 2½ ds LFkkuh; jä ek=k va'kksa dh x.kuk djrk gSA 

 

 

ifj;kstuk dk mís'; ,fFkyhu ds fy, ohvkslh lsaflax ij vk/kkfjr ljy vkWfIVdy fMVsD'ku rduhd rS;kj 

djuk gS tks d̀f=e rkSj ij Qyksa ds idus vkSj ck;kstsfud ,ekbu] tks çksVhu ;qä Òkstu ds [kjkc gksus ds 

ladsrd gSa] mudh fuxjkuh djsA ,fFkyhu vkSj vekbu ok"i dk irk yxkus ds fy, vkWfIVdy Qkbcj dks 

laosnu lkexzh ds lkFk la'kksf/kr djds nks çdkj ds Qkbcj vkWfIVd lsalj izksc fodflr fd, x, gSaA fodflr 

lsalj izksc ,d fMVsDVj ds ek/;e ls çfrnhfIr 'keu (fluorescence quenching)@òf) n{krk (enhancement 

efficiency) dks ekidj ,fFkyhu xSl vkSj vekbu ok"i ¼;k Vhohch&,u½ dh ek=kRedrk dk irk yxk ldrs 

gSA 

 

 

bl dke dk eq[; mís'; Y;wfeulsaV esVy&vkWxsZfud&ÝseodZ ¼,evks,Q½ ds lkFk IykLeksfud lkefxz;ksa ds la;kstu 

ls ukbVªksvjksekfVd ;kSfxdksa ¼,u,lh½ ds fy, ,d vR;f/kd laosnu'khy çfrnhfIr&,lihvkj nksgjh eksM dh 

fM¶;wt+ fj¶ysDVSUl LisDVªksLdksih dk mi;ksx djds e/kqesg jksfx;ksa ds iSj ds vYlj dk irk yxkus 

ds fy, jä vkWDlhdj.k dh fuxjkuh 

ifj;kstuk çdkj   % lgk;rk vuqnku ¼Mh,lVh&,lbZvkjch½ 

ifj;kstuk la[;k  % th,ih 0414 

ifj;kstuk çeq[k  % MkW- jkts'k duokM+s 

Qy idus vkSj Òkstu [kjkc gksus dh fuxjkuh ds fy, vkWfIVdy ohvkslh lsalj 

ifj;kstuk izdkj   % lh,lvkbZvkj }kjk foRr iksf"kr 

ifj;kstuk la[;k    % ,plhih 0016 

ifj;kstuk izeq[k    % MkW- lqnhIrk ljdkj iky 

 

 

foLQksVd dk irk yxkus ds fy, esVy vkWxsZfud ÝseodZ¼,evks,Q½ vk/kkfjr ¶yksjkslhu&,lihvkj 

Mqvy eksM lsaflax IysVQkWeZ  

ifj;kstuk izdkj   % lgk;rk vuqnku ¼Mh,lVh dksj 'kks/k vuqnku½ 

ifj;kstuk la[;k    % th,ih 0392 

ifj;kstuk izeq[k    % MkW- lqnhIrk ljdkj iky 
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vUos"kh rduhd fodflr djuk gSA ¶yksjkslsaV bZ;w vk/kkfjr ,evks,Q vkSj t+sM,u vk/kkfjr ,evks,Q dks 

la'ysf"kr rFkk y{k.k&fpf=r fd;k x;k gSA la'ysf"kr ,evks,Q dk fp=.k vkWfIVdy Qkbcj ij fd;k x;k gSA 

 

  

,d la'kksf/kr gkWV&fVi izksc ¼fVi O;kl ~ 200 ekbØksu½ ,d gkWfjtkWUVy VªkaLys'ku LVst ij fodflr dh xbZ 

vkSj Qkbcj ds Bhd Åij j[kh xbZ gSA izksc dk rkieku ,d rkieku fu;a=d dh enn ls vuqdwfyr fd;k 

tk ldrk gS vkSj ,d t+sM&v{k VªkaLys'ku çnku fd;k x;k gS A tc gkWV&fVi ekbØks&izksc lh,Qchth xzsfVax 

ds ,d fuf'pr fgLls dks Nwrh gS] rks ;g LFkkuh; ghfVax çÒko ds dkj.k çfrfcac LisDVªe ds Òhrj 

vLFkk;h rkSj ij rkieku esa rhoz fMi iSnk djrh gSA ;g Bhd mlh fLFkfr esa ijkofrZr çdk'k dh LFkkuh; 

yky&f'k¶V ds dkj.k gksrk gS tgka gkWV&fVi xzsfVax dks Nwrh gSA gkWV&fVi vkSj blh ifjyf{kr rjax nS/kZ~; 

fMi }kjk NwbZ tkus okyh fLFkfr dks LisDVªe ds Òhrj ekik tkrk gSA lh,Qchth LisDVªe fVi dh okilh ds 

ckn ewy vkdkj esa ykSVrk gSA LisDVªy fMi ¼1543-88 ,u,e½ dh iw.kZ rjax nS/kZ~; dks LisDVªe fo'ys"kd ls 

ekik tkrk gS vkSj daI;wVj fu;af=r VªkaLys'ku LVst ls gkWV&fVi dh fLFkfr uksV dh tkrh gSA 

o"kZ ds nkSjku] lh,lvkbZvkj&lh,lvkbZvks Vhe us Òwdai psrkouh ç.kkyh ds fy, LFkkfir usVodZ ds ijh{k.k vkSj 

lR;kiu ds fy, eqaMdk] esVªks Òou] ckWVSfudy xkMZu] gqMk 'kgj vkSj Qjhnkckn esa QhYM LVs'kuksa dk nkSjk 

fd;kA 

 

,lbZvkjlh (SERS) vk/kkfjr tkap dk O;kid :i ls ck;kslsaflax vuqç;ksxksa ds fy, mi;ksx fd;k x;k gS vkSj 

SERS tkap dk fuekZ.k bl ifj;kstuk dk egRoiw.kZ igyw gSA bu tkapksa ds fodkl esa lcls egRoiw.kZ dne 

,lbZ,l,e xfrfof/k dks çkIr djuk vkSj blds ifj.kkeLo:i mPp laosnu'khyrk çkIr djus ds fy, 

vlefer(asymmetric) Lo.kZ uSuksd.kksa dk la'ys"k.k gSA vc rd] xksykdkj lksus ds uSuksd.kksa ds la'ys"k.k dks 

vatke fn;k x;k gS vkSj bu uSuksd.kksa ds vkdkj dks ;woh&foft+cy LisDVªksLdksih vkSj Mh,y,l eki dh enn 

ls n'kkZ;k x;k gSA blds vykok] xksykdkj lksus ds uSuksd.kks a dh rqyuk esa IykLeksu çfrfØ;k dks c<+kus dh 

laÒkoukvksa ds lkFk uSuks&jkWM~l tSls lksus ds uSuksd.kksa ds fofÒUu vkdkjksa dks rS;kj djus ds iz;kl fd, x,A 

 

fpiZ Qkbcj czSx  xzsfVax lsalj dk fodkl 

ifj;kstuk izdkj   % lgk;rk vuqnku  

ifj;kstuk la[;k    % th,ih 0401 

ifj;kstuk izeq[k    % MkW- mes'k dqekj frokjh 

 

 

fnYyh esVªks esa Òwdai psrkouh ç.kkyh dk j[kj[kko  

ifj;kstuk izdkj   % izk;ksftr ¼rduhdh lsok,Wa½  

ifj;kstuk la[;k    % Vh,lih 0018 

ifj;kstuk izeq[k    % Jh lrh'k dqekj 

 

 

ek;dksVkWfDlu dk irk yxkus ds fy, ,lbZvkj,l vk/kkfjr tSolaosnh IysVQkWeZ dk fodkl  

ifj;kstuk izdkj   % Mh,lVh }kjk foRr iksf"kr 

ifj;kstuk la[;k    % th,ih 0399 

ifj;kstuk izeq[k    % vfnfr pksiM+k 
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iw.kZ ifj;kstuk,¡ % 

• 'kgjh {ks= esa jkr ds le; [kjkc ǹ';rk okys {ks=ksa ds fy, vkWuykbu fuxjkuh iz.kkyh 

• vkbZ-vks-Vh- ds iz;ksx ls LekVZ ,xzksbUQksjesfVDl d̀f"k&4-0 dks l{ke djuk (SAGITA) 

• vuqdwfyr ijek.kq cy ekbØksLdksi dk fMt+kbu o fodkl   

 

tkjh ifj;kstuk,¡ % 

• C;kl unh esa lfØ; VSDVkWfud fo:i.k ds LFkkfud o ykSfdd ekWjQksesfVªd fo'ys"k.k o  ¶ywfo;y Vsjsl ds 

ek/;e ls v/;;u 

• okLrfod le; ds vkdyu vkSj HkwdEih; [krjksa dh fuxjkuh ds fy, ,d tehu vk/kkfjr tkudkjh ds vuqlkj 

varfj{k vk/kkfjr SAR (BIG) MsVk dk ,dhdj.k 

 

vf/kdka'k 'kgjh {ks=ksa esa orZeku ifjǹ'; esa] lM+dksa vkSj lkoZtfud LFkkuksa ij jkf= ds le; ǹ';rk dh fuxjkuh 

uxjikfydk ds deZpkfj;ksa ds lnL;ksa }kjk Äwe&Äwe dj eSU;wvyh dh tkrh gS] tksfd ,d cgqr gh mckÅ o 

Fkdkus okyh izfØ;k gSA uxjikfydk vf/kdkfj;ksa ds ikl vi;kZIr n`';rk okys {ks=ksa ;k LFkkuksa dh igpku gsrq 

;k {ks= dks <wWa<us ds fy, fuokfl;ksa ls izfrfØ;k ds fy, gsYiykbu o vU; pSuy ekStwn rks gSa ysfdu ;g 

lc fof/k;kWa vkWQykbu gSa vkSj blfy, lq/kkjkRed mik;ksa ds fy, cgqr le; yx tkrk gSA bl dkj.k lkoZtfud 

dkuwu O;oLFkk Hkh [kjkc gks ldrh gS] tSls pksjh] ;krk;kr dh HkhM+] lM+d nq?kZVuk vkfnA bl fuxjkuh ds 

fy, ,d e'khu vk/kkfjr vkWuykbu iz.kkyh fodflr djus dk izLrko gSA jkr ds le; 'kgj ds fofHkUu {ks=ksa 

esa izdk'k dh vO;oLFkk tSls lM+dkssa ds dksuksa esa] pkSdksa ij o lkoZtfud LFkkuksa ij n`';rk dh fLFkfr [kjkc 

gks ldrh gSA izLrkfor iz.kkyh esa ,d okgu ij dSejk yxk;k tk,xk tks 'kgj dh lhek esa pkjksa vksj ?kwerk 

gS vkSj de o [kjkc ǹ';rk dh fLFkfr dk irk yxkrk gS vkSj lacaf/kr vf/kdkfj;ksa }kjk lq/kkjkRed dkjZokbZ 

ds fy, vyVZ lans'k mRiUu djrk gSA izLrkfor dk;ksZ dks fuEufyf[kr mís';ksa ds lkFk fu;ksftr fd;k x;k 

gS&1½ jkr ds le; dh fLFkfr;ksa ds nkSjku 'kgjh ǹ';ksas dh ,d vkWuykbu Nfo vf/kxzg.k iz.kkyh LFkkfir 

djukA 2½ jkr ds le; LVªhV ykbfVax tkudkjh izkIr djus ds fy, vf/kxzfgr Nfo MsVk dh vkWucksMZ Nfo 

 

 

 

vferkok nkl 

adas@csio.res.in 

 

ifj'kq) ;kaf=d iz.kkfy;kWa & ;kaf=d ekiu 

midj.k 

 

lh,lvkbZvkj&Lkh,lvkbZvks esa ifj'kq) ;kaf=d iz.kkfy;kWa foÒkx eq[;rk izkd̀frd [krjksa tSls 

fgeL[kyu] ÒwL[kyu vkSsss sssss sssss sssssj Òwdai vkfn vkinkvksa ds ekinaMksa dh fuxjkuh ds fy, midj.kksa 

vkSj fofÒUUk iz.kkfy;ksa ds fMt+kbu vkSj fodkl esa yxk gqvk gSA blds vfrfjDr ;g 

foÒkx ,VkWfed QkslZ ekbØksLdksih ds fofÒUUk izdkjksa o izk:iksa ds fodkl ds dk;Z esa Hkh 

yxk gqvk gSA paMhx<+ o blds lkFk yxrs bykdksa esa HkwdEi tSlh vkinkvksa dh fuxjkuh 

ds fy, pkSchl ?k.Vs ,d HkwdEih; os|'kkyk dk dk;Z Òh foÒkx dh fuxjkuh esa gks jgk 

gSA bl {ks= esa foÒkx }kjk fodflr izkS|ksfxfd;ksa dks ns'k ds fofÒUUk lLaFkkuksa }kjk mi;ksx 

esa yk;k tk jgk gSA blds vfrfjDr foÒkx bl le; vkbZ-vks-Vh- vk/kkfjr d̀f"k vkSj 

lkekftd mRFkku ds vuqiz;ksxksa ds fy, Òh fujUrj dk;Z dj jgk gSA 

'kgjh {ks= esa jkr ds le; [kjkc n`';rk okys {ks=ksa ds fy, vkWuykbu fuxjkuh iz.kkyh 

ifj;kstuk izdkj   % lh,lvkbZvkjµ,QVhVh ifj;kstuk 

ifj;kstuk la[;k   % ,e,yih 0043 

ifj;kstuk izeq[k    % Jh vferkok nkl 
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izlaLdj.k djukA 3½ izdk'k dh tkudkjh o tehuh lPpkbZ ds chp laca/kA 4½ loZj ij LFkku dh tkudkjh 

ds lkFk lalkf/kr MsVk dk LFkkukarj.k o 5½ osc vuqiz;ksxksa ij n`';rk tkudkjh dk HkaMkj.k o izn'kZuA 

bl c"kZ esa izkstsDV Vhe us n`';rk fuxjkuh midj.k ds fy, bysDVªkWfud fMt+kbu ij dke fd;k rFkk ,d 

etcwr thih,l flXuy fjlsI'ku ds fy, ,saVhuk dks Hkh bULVkWy fd;k x;kA ǹ';rk izdk'k dh rsth ls x.kuk 

o loZj dks n`';rk tkudkjh izlkj.k ds fy, lkW¶Vos;j dk fodkl Hkh fd;k x;kA blds vfrfjDr n`';rk 

fuxjkuh iksZVy ds fy, ,d vkWuykbu lsok Hkh iathd̀r dh xbZ Fkh rFkk MsVk HkaMkj.k vkSj iquZizkfIr ds fy, 

MsVkcsl fMt+kbu dk dk;Z Hkh iwjk fd;k x;kA 

bl iwjh iz.kkyh dk xgu ijh{k.k fd;k x;k o ,d vkWVksekckby ij ǹ';rk fuxjkuh midj.k dks bULVky 

fd;k x;kA lh,lvkbZvkjµlh,lvkbZvks ifjlj ds Òhrj vkSj paMhx<+ lhek ds Hkhrj dbZ nkSj dk ijh{k.k o 

fo'ys"k.k fd;k x;kA ohfM;ksxzkQh MsVk dks ,d= djus ds ckn bl iz.kkyh dk ewY;kadu fd;k x;kA fodflr 

izkS|ksfxdh ds gaLrkrj.k ds fy, ijh{k.k o vkxkeh ;kstuk ij dk;Z py jgk gSA 

 

      izksVksVkbi ;wfuV otZu 1-0                     izksVksVkbi ;wfuV otZu 2-0 

 

 

Hkkjrh; d̀f"k ds fodkl ds fy, lw{e d̀f"k laca/kh fLFkfr;ksa] feêh dh fon;qr pkydrk] rkieku vkSj ueh] flapkbZ vkfn 

dks tkuuk cgqr t:jh gSSA blds lkFk gh Hkkjrh; d̀f"k <kaps dks izHkkfor djus okys vU; dkjdksa tSls fdlkuksa ds fy, 

okLrfod le; dh lykg vkSj DykmM dusDVsM lVhd tkudkjh d̀f"k {ks= ds fodkl ds fy, bu lHkh ekinaMks dk 

MsVk izkIr djus vkSj mldk fo'ys"k.k djus dh vR;ar vko';drk gSA 

;g ifj;kstuk bl y{; dks lkdkj djus dh fn'kk esa ,d lQy igyk dne gSA foHkkx dh Vhe }kjk ,d vkbZvksVh 

l{ke ,xzh lsaflax uksMl ¼,,l,u½ dk fuekZ.k dj fy;k x;k gS tksfd feêh dh bZlh] rkieku o ekbØksDykbesfVd MsVk 

dh fuxjkuh djrk gS vkSj bls lLaFkku esa gh fodflr ,xzh xsVos esa LFkkukarfjr djrk gSA ;g ,xzh xsVos fofHkUUk 

¼,,l,u½ ls iwjs {ks= esa vkus okys MsVk dks ladfyr] laxzfgr o le; dh lVhd tkudkjh ds lkFk DykmM IysVQkWeZ 

ds fy, fu/kkZfjr voyksdu ds fd, x, lHkh ekinaMksa o Qly dh mit ls lacf/kr lHkh tkudkfj;ksa nhÄZdkfyd 

voyksdu o fo'ys"k.k ds fy, LVksj djrk gSA 

 

vkbZ-vks-Vh- ds iz;ksx ls LekVZ ,xzksbUQksjesfVDl d`f"k&4-0 dks l{ke djuk (SAGITA) 

ifj;kstuk izdkj   % lh,lvkbZvkjµ,QVhVh ifj;kstuk 

ifj;kstuk la[;k   % ,e,yih 0064 

ifj;kstuk izeq[k    % Jh cythr flag 
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Lkh,lvkbZvkjµLkh,ebZvkjvkbZ nqxkZiqj¼nkWa,½ vkSj Lkh,lvkbZvkjµLkh,ebZvkjvkbZµlhvksbZ,Q,e yqf/k;kuk ¼ckWa,½ esa ,xzh lsaflax 

uksMl ¼,,l,u½ o ,xzh xsVos dk LFkkiu 

 

 

vVkWfed QkslZ ekbØksLdksih ¼,,Q,e½ ;k LdSfuax QkslZ ekbØksLdksih¼,l,Q,e½ LdSfuax izksc ekbØksLdksih¼,lih,e½ dk ,d 

cgqr gh mUur mPp jst+ks;wY;w'ku dk izdkj gS ftlesa dqN uSuksehVj ds vk/kkj ij bldk fn[kkbZ nsus okyk izn'kZu vkWfIVdy 

foorZu lhek ls 1000 xq.kk csgrj gSA cy ekiu dh izfØ;k esa ¼,,Q,e½ dk mi;ksx izksc o uewuksa ds chp cyksa dks 

ekius ds fy, muds vkilh vyxko ds dk;Z ds :i esa fd;k tkrk gSA bl izfØ;k dks uewuksa ds ;kaf=d xq.kksa dks 

ekius ds fy, fd;k tkrk gS tSls fd uewus dk ;axl~ ekWM~;wy] dBksjrk dk eki vkfnA besaftax ds fy,] cyksa dh tkWap 

dh izfrfØ;k tksfd ml ij yxk, x, uewus dk mi;ksx mPp jstsY;w'ku ij djus o Ukewus dh lrg dh rhu vk;keh 

vkd̀fr LFkykd̀fr dh Nfo cukus ds fy, fd;k tk ldrk gSA lrg dh LFkykd̀fr dks vkerkSj ij Nn~e jax ds IykV 

}kjk iznf'kZr fd;k tkrk gSA 

¼,,Q,e½ dks laiw.kZ :i ls pkj ?kVdksa esa foHkkftr fd;k tk ldrk gS ,Dl okbZ tsM LdSuj] dSafVyhoj eks'ku 

fMVsd'ku flLVe] QhMcSd daVkzsy flLVe] lkWQVos;j dk mi;ksx djd Nn~e besftaxA bl ifj;kstuk esa ,d dk;Z'khy 

izkVksVkbi lQyrkiwoZd cuk fy;k x;k gS vkSj LdSu ds ifj.kkeksa dh rqyuk ekud uewuksa ds lkFk djds mUgsa dsyhczsV Hkh 

fd;k x;k gSA ;g ifj;kstuk lQyrkiwoZd iwjh dh xbZ gSA 

 

vuqdwfyr ijek.kq cy ekbØksLdksi dk fMt+kbu o fodkl   

ifj;kstuk izdkj   % vkarfjd ifj;kstuk 

ifj;kstuk la[;k   % vks,yih 0231 

ifj;kstuk izeq[k    % Jh vfuy lksudqljs 
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bUkµgkml ifj;kstuk ds vUrZxr¼,,Q,e½ dk izksVksVkbi  

 

 

 

 

;g ifj;kstuk ekWjQksesfVªd fo'ys"k.k vkSj ¶ywfovy Vsjsl v/;;uksa ds ek/;e ls C;kl unh ds csflu esa lfØ; 

VsDVkWfud fo:i.k ds LFkkfud vkSj ykSfdd iSVuZ ls lEcf/kr gSA VSDVkWfud xfrfof/k;ksa ds pyrs dbZ Hkw&vkd`fr;ka 

;k rks cu tkrh gSa ;k la'kksf/kr gks tkrh gSa] foorZfud fod̀fr dh izd̀fr dks le>us ds fy, budk ewY;kadu 

fd;k tkrk gSA   

 

 

;g ifj;kstuk lfØ; foorZfud fod̀fr dh fofHkUu vfHkO;fDr;ksa dks le; ds vuqlkj 100µ1000 ka iSekus ls 

ysdj orZeku n'kdh; rd ds okf"kZd le; ds iSekus ij ,dhd̀r djrh gSA blls izkIr tkudkjh dks fofHkUu 

lajpukRed ekWMyksa ds lkFk tksM+k x;k gS vkSj fgeky; ds {ks=ksa esa HkwdEih; [krjs ds fy, ewY;kadu fd;k 

tk jgk gSA 

 

C;kl unh esa lfØ; VSDVkWfud fo:i.k ds LFkkfud o ykSfdd ekWjQksesfVªd fo'ys"k.k o  ¶ywfo;y 

Vsjsl ds ek/;e ls v/;;u 

ifj;kstuk izdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k    % vks,yih 063 

ifj;kstuk izeq[k    % MkW- rstiky flag 

okLrfod le; ds vkdyu vkSj HkwdEih; [krjksa dh fuxjkuh ds fy, ,d tehu vk/kkfjr tkudkjh 

ds vuqlkj varfj{k vk/kkfjr SAR (BIG) MsVk dk ,dhdj.k 

ifj;kstuk izdkj   % lgk;rk vuqnku 

ifj;kstuk la[;k    % vks,yih 398 

ifj;kstuk izeq[k    % MkW- rstiky flag 
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iw.kZ ifj;kstuk,¡ % 

• Ckkal lajpukvksa dk fMt+kbu vkSj fodkl & dEiksft+V Òkx ,oa tksM+ 

• xq.koÙkk 'kgn cukus ,oa mlds fud"kZ.k ds fy, vuqdwfyr çokg gkbo ¼chbZbZ½ dk fMt+kbu vkSj fodkl 

• Òkjrh; Qyksa vkSj lfCt;ksa ds laj{k.k ds fy, Lons'kh ykb;ksfQ+ykbt+j dk fMt+kbu vkSj fodkl 

 

 

ifj;kstuk dk mís'; ckal lajpukvksa ds fy, tksM+ksa dks fMt+kbu vkSj fodflr djuk gS rkfd mÙkj iwoZ ds 

fy, ckal dks vk/kqfud fuekZ.k lkexzh ds :i esa iz;ksx fd;k tk lds vkSj xzkeh.k bykdksa esa vkthfodk esa 

lq/kkj gks vkSj vk;&lt̀u esa o`f) gksA ifj;kstuk ds y{; çkIr fd, x,A bl ifj;kstuk ds rgr fuEufyf[kr 

xfrfof/k;ka dh xbZ% 

• ckal tksM+ksa ds fMt+kbu vkSj fleqys'ku fd;k x;k gSA 

• çksVksVkbi dks ç;ksx'kkyk ds iSekus ij fodflr fd;k x;k vkSj bldh foQyrk dk vkdyu fd;k x;kA 

• ckM+ yxkus dk tksM+] ,dy LykWV tksM+] Mcy LykWV tksM] fVªiy LykWV tksM dk fuekZ.k iwjk gks x;k gSA 

• leh{kk cSBd @ ppkZ lh,lvkbZvkj&,eizh] Òksiky esa 05 ls 06 flracj 2019 rd vk;ksftr dh xbZ FkhA 

• ,dy LykWV tksM dk ijh{k.k flVdks] paMhx<+ esa ;wVh,e ij fd;k tkrk gSA 

 

ifj;kstuk dk mís'; ekuo gLr{ksi ds fcuk 'kq) 'kgn cukus vkSj fudkyus ds fy, fu"d"kZ.k ç.kkyh dks 

fMtkbu vkSj fodflr djuk gSA ifj;kstuk ds mís'; çkIr fd, x,A bl ifj;kstuk ds rgr fuEufyf[kr 

xfrfof/k;ka dh xbZ% 

• e/kqeD[kh ds NÙks ds Ý+se dk fMt+kbu vkSj fuekZ.kA 

 

 

 

 

 

 

MkW- gsjh xxZ 

harry.garg@csio.res.in 

ifj'kq) ;kaf=d iz.kkfy;kWa&fuekZ.k] eki foKku rFkk va'kkadu 

 

bl lewg dk dk;Z laLFkku esa py jgh ifj;kstukvksa ds fy, fizlht+u dkWEiksusUV~l ds 

;kaf=d fuekZ.k gsrq volajpukRed lg;ksx iznku djuk gSA lkFk gh ;g foÒkx 

xq.koÙkk;qä 'kgn cukus vkSj mlds fud"kZ.k ¼,DLVªSD'ku½ ds fy, vuqdwfyr çokg 

gkbo¼chbZbZ½ dk fodkl] ckal lajpukvksa dk fMt+kbu vkSj fodkl¼ckal@dEiksft+V Òkx 

vkSj tksM+½] rFkk Òkjrh; Qyksa vkSj lfCt;kas ds laj{k.k ds fy, Lons'kh ykb;ksfQ+ykbt+j 

ds fMt+kbu vkSj fodkl ds dk;ksaZ esa Òh layXu gSA 

ckal lajpukvksa dk fMt+kbu vkSj fodkl ¼ckal @ dEiksft+V Òkx vkSj tksM+½ 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRriksf"kr 

ifj;kstuk la[;k  % ,e,yih 109 

ifj;kstuk çeq[k  % Jh lqiadj nkl  

xq.koÙkk 'kgn cukus ,oa mlds fud"kZ.k ds fy, vuqdwfyr çokg gkbo ¼chbZbZ½ dk fMt+kbu vkSj 

fodkl 
ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRriksf"kr 

ifj;kstuk la[;k  % ,e,yih 0061 

ifj;kstuk çeq[k  % MkW- gSjh xxZ  
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• çksVksVkbi dks ç;ksx'kkyk ds iSekus ij fodflr fd;k x;k Fkk vkSj bldh foQyrk dk vkdyu fd;k x;kA 

• gkbo ÝsEl ds fgLlksa ds fy, u, lk¡ps dk fuekZ.k vkSj fodklA 

• ydM+h ds e/kqeD[kh ds NÙks dk fuekZ.kA 

• lh,lvkbZvkj&vkbZ,pchVh ikyeiqj esa 08 ls 09 flracj] 2019 rd 'kgn dh cukus dh iw.kZ ç.kkyh dk çn'kZu 

vkSj mls QhYM VªkWYl ds fy, vkbZ,pchVh dks lkSai fn;k x;k gSA 

• [kknh vkSj xzkeks|ksx vk;ksx] fnYyh esa 13 fnlacj 2019 dks 'kgn dh cukus dh iw.kZ ç.kkyh dk çn'kZu  vkSj 

mls QhYM VªkWYl ds fy, [kknh vkSj xzkeks|ksx vk;ksx dks lkSai fn;k x;k gSA 

• gfj;k.kk ds fÒokuh esa QhYM ijh{k.k lQyrkiwoZd fd, x, 

 

ifj;kstuk dk mís'; ,slh ç.kkyh dk fMt+kbu vkSj fodkl djuk gS tks ,d fu;af=r oSD;we ncko esa yacs 

le; rd de rkieku esa budh ueh dks gVkdj Qyksa vkSj lfCt;ksa dks vf/kd le; rd lqjf{kr j[krh gSA 

ifj;kstuk ds ifj.kke izkIr gks x, gSaA bl ifj;kstuk ds rgr fuEufyf[kr xfrfof/k;ka dh xbZ% 

• ykb;ksfQ+ykbt+j ç.kkyh dk fMt+kbu vkSj fuekZ.kA 

• oSD;we bUlqys'ku pSEcj fuekZ.k ds fy, vkS|ksfxd losZ{k.k ds fy, gSnjkckn vkS|ksfxd {ks= dk nkSjk fd;kA 

• oSD;we iai dk ijh{k.k fd;k x;kA 

• ykb;ksfQ+ykbt+j pSEcj dk oSD;we ijh{k.k fd;k x;k FkkA 

• th;wvkbZ fodflr vkSj ijh{k.k fd;k x;k FkkA 

• d{k ds lkFk vkj,lh ç.kkyh dk ,dhdj.k vkSj ijh{k.k fd;k tkrk gSA 

• fofÒUu Qyksa vkSj lfCt;ksa ij ijh{k.k lQyrkiwoZd fd;k x;kA 

 

 

Òkjrh; Qyksa vkSj lfCt;ksa ds laj{k.k ds fy, Lons'kh ykb;ksfQ+ykbt+j dk fMt+kbu vkSj fodklA 

ifj;kstuk çdkj   % lh,lvkbZvkj }kjk foRriksf"kr 

ifj;kstuk la[;k  % ,e,yih 0052 

ifj;kstuk çeq[k  % izks- jfoanj dqekj flUgk 
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iw.kZ ifj;kstuk,¡ % 

• ekbØksoso vo'kks"k.k vuqiz;kxksa ds fy, QsjkbV vk/kkfjr pqacdh; uSuksdEiksftV dk fodklA 

 

tkjh ifj;kstuk,¡ % 

• ikuh esa Òkjh /kkrqvksa ds irk yxkus ds fy, ¶yksjkslsaV laslj IysVQkeksZa dk fodklA 

• nksgjh n`';eku&çdk'k vkSj rkieku vuqfØ;k'khy LekVZ gkbMªkstsyA  

• ,Vªkthu vkSj fcLQsukWy , ds ifjorZu ds fy, gsefVV vk/kkfjr fVdkÅ ¶yksfVax QksVksdSVfyLV dk 

fodklA 

• ekbØksoso ds fy, MkbZysfDVªd vkSj pqacdh; lkexzh vk/kkfjr dEiksft+V vo'kks"k.k vuqiz;ksxA 

• ,QchMh vk/kkfjr ck;kslsalj dk irk yxkus ds fy, [kk| tfur jksxtudA 

• U;wjksykWftdy fodkjksa ds fy, ftEesnkj ck;ksekdZjksa ds ukWu&bUosflo fMVSD'ku ds fy, ,d iguus ;ksX;] 

Ropk ij yxk, x, iSp dk fuekZ.kA 

• LFkkuh;d̀r V~;wej Fksjsih ds fy, ,d paqcdh; :i ls izsfjr izR;kjksi.k gkbMªkstsy iSp bathfu;fjaxA 

• dks'kh; çfrfØ;k'khy vkWDlhtu çtkfr ds vkdyu ds fy, Lopkfyr ySc&vkWu&,&fpi ekbØks¶yqbM 

iz.kkyh dk fMt+kbu vkSj fodklA 

• Lru dSalj tSo fpg~u dk xzSQhu vk/kkfjr fo|qr jklk;fud fof/k ls irk yxkuk  

  

 

 

 

 

 

                 
MkW- lquhrk feJk 

sunita_mishra@csio.res.in 

fo'ys"k.kkRed midj.k foU;kl 

 ;g lewg d`f"k] LokLF;] Òkstu vkSj i;kZoj.k tSls fofÒUu {ks=ksa esa vuqç;ksxksa ds fy, ÒkSfrd] 

tSfod vkSj jklk;fud foKku ls lacaf/kr uohu uSuksLVªDpj lkexzh fodflr djus esa dsafær gSA 

bl çÒkx ds oSKkfud 'kSf{kd lalk/kuksa] dq'ky dk;Zcy vkSj xfr'khy cqfu;knh <kaps vkSj mUur 

uSuksizkS|ksfxdh ds fy, VwylsV fodflr djus esa lefiZr gSaA ;g lewg egRoiw.kZ {ks=ksa tSls fd 

LokLF;] lqj{kk vkSj i;kZoj.k esa lq/kkj ds fy, uSuks&tSo lsalj dk fodkl] ty fLFkjrk ds fy, 

uSuksLdsy lek/kku] ÅtkZ n{krk vkSj ÒaMkj.k dks çÒkfor djus ds fy, uSuks izkS|ksfxdh] 'kks/k 

volajpukxr ,oa midj.k foU;kl lg;ksx iznku djus bR;kfn eas dk;Zjr gSA foÒkx esa py jgh 

vuqla/kku xfrfof/k;ksa ds leFkZu ds :i esa] gekjs ikl mRd̀"V] bu&gkml fo'ys"k.kkRed vkSj 

y{k.k&o.kZu lqfo/kk,Waa gSa& ¼mnkgj.k ds rkSj ij & LisDVksªLdksfid rduhdsa] LdSfuax bysDVªkWu 

ekbØksLdksi] dUQksdy ystj LdSfuax ekbØksLdksih] ijek.kq cy ekbØksLdksi] Mk;ukfed ykbV 

LdSVfjax] bysDVªksdsfedy baLVªwesaVs'ku] jeu lw{en'khZ vkfn½ foÒkx esa py jgh vuqla/kku xfrfof/k;ksa 

ds leFkZu ds :i esa] gekjs ikl mRd̀"V] bu&gkml fo'ys"k.kkRed vkSj y{k.k&o.kZu lqfo/kk,a gSa& 

¼mnkgj.k ds rkSj ij & LisDVksªLdksfid rduhdsa] LdSfuax bysDVªkWu ekbØksLdksi] dUQksdy yst+j 

LdSfuax ekbØksLdksih] ijek.kq cy ekbØksLdksi] Mk;ukfed ykbV LdSVfjax] bysDVªksdsfedy baLVªwesaVs'ku] 

jeu lw{en'khZ vkfn 
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orZeku dk;Z esa gsDlkQsjkbV ds fodkl] QsjkbV d.kksa ls ;qä pqacdh; lfEeJ vkSj de ngu fof/k }kjk 

la'ysf"kr gsDlkÝkbV vkSj fLiuy dk o.kZu fd;k x;k gSA blds vykok] CNT] xzSQhu vkSj dkcZu CySd 

ikmMj tSlh dkcZu uSuks lajpuk lkexzh dks Òh fodflr fd;k tkrk gS rFkk ekbØksoso vo'kks"k.k vuqç;ksx ds 

fy, pqacdh; vkSj xSj pqacdh; pj.kksa nksuksa ds lfEeJ fodflr djus ds fy, QsjkbV eSfVªDl esa çcfyr fd;k 

tkrk gSA QsjkbV eSfVªDl esa dkcZu uSuksLVªDpj lkexzh ds dqN æO;eku dk çcyhdj.k ekbØksoso vo'kks"k.k xq.k 

vkSj fodflr lfEeJ ds oso cSaM esa lq/kkj djus ds fy, euk;k x;kA Nd4 eas csfj;e gsDlQsjkbV dh Mksfiax 

ij çfrfcac uqdlku &33-17dB rd igqap x;k vkSj &10dB cSaMfoM~Fk 2-94GHz rd igqap x;h A 

 

 

ikjk] vklsZfud vkSj lhlk vR;f/kd tgjhys /kkrq gSaA ikuh vkSj vU; i;kZoj.k uewuksa esa mudh mPp lkaærk dbZ 

LokLF; leL;kvksa dk dkj.k cu ldrh gSA lh,lvkbZvkj&lh,lvkbZvks] paMhx<+ vkSj thts;w,l ,aM Vh] fglkj] 

gfj;k.kk la;qä :i ls mi;qZä /kkrq vk;uksa dk irk yxkus ds fy, laosnu'khy vkWfIVdy lsalj fodflr djus 

ij dke dj jgs gSaA bu lsalj esa Mh,u,&,atkbeksa ds lkFk ,dhd̀r DokaVe MkWV~l ¼D;wMh½ ds lkFk /kkrq&dkcZfud 

ÝseodZ ¼,evks,Q½ ds ¶yksjkslsaV daiksftV dk mi;ksx 'kkfey gSA fofÒUu MOF, QDs vkSj muds daiksftV~l dks 

la'ysf"kr fd;k x;k gS] tSls Cu3(BTC)2 MOF, Tb&MOF, CdTe QDs] bR;kfnA bu lkefxz;ksa dh iryh fQYesa 

fofÒUu lcLVªsV~l esa eqfær dh xbZ gSa] ftUgsa ckn esa ck;ksekWfyD;wYl ds lkFk baVjQsl fd;k x;k gSA 

 

 

¼,½ dkxt ij eqfær ,d /kkrq&dkcZfud <kaps ¼,evks,Q½ lajpuk dh vuqdwfyr iryh fQYe iSVuZ ¼ch½ ijek.kq cy ekbØksLdksih 

vk/kkfjr ,evks,Q iSVuZ dh ,dleku eqæ.k dh iqf"V  

 

 

ekbØksoso vo'kks"k.k vuqç;ksxksa ds fy, QsjkbV vk/kkfjr pqacdh; uSuksdaiksft+V dk fodkl 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0346 

ifj;kstuk izeq[k   % MkW- lfpu R;kxh 

 

 

 

ikuh esa Òkjh /kkrqvksa ds irk yxkus ds fy, ¶yksjkslsaV laslj IysVQkeksZa dk fodkl 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0378 

ifj;kstuk izeq[k   % MkW- vkdk'knhi 
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bl ifj;kstuk esa] gekjk mís'; çkdf̀rd çdk'k ds laidZ esa vkus okys lkW¶V ,DVîw,Vj @ QksVks&eSdsfudy 

flLVe dks fodflr djuk gSA bl rjg ds lkW¶V ,DVîw,Vj esa ÅtkZ lzksr ds :i esa lwjt dh jks'kuh ds lkFk 

jkscksfVd] fV'kw bathfu;fjax] lsYQ&ghfyax eSVsfj;y] lsalj] fefed ck;ks&eks'ku ds laÒkfor vuqç;ksx gSaA blds 

vykok] u, lqij ekWfyD;wyj gksLV&xSLV lajpukvksasa dks gksLV v.kqvksa dh gkbMªksWQksfcd dSfoVh esa fo"kkyq gksLV 

v.kvksaq dks ysus ds fy, la'ysf"kr fd;k tkrk gSA bl rjg dh lajpukvksa dk mi;ksx ty 'kks/ku ds fy, fd;k 

tk ldrk gSA 

 

 

                                           0 Sec 
fp= % ckgjh mÙkstd vuqfØ;kRed ikWfyej fQYe 

 

 

lrr QksVksdSVfyLV lrgh ty ds mipkj ds fy, ty çnw"k.k dh pqukSrh ls fuiVus ds fy, ,d LekVZ i)fr 

gSA ;|fi] VkbVkfu;k ij vk/kkfjr ty mipkj ds vuqiz;ksx de fn[kkbZ nsus okys çdk'k vo'kks"k.k vkSj 

MkmuLVªhe mRçsjd i`FkDdj.k ls tqM+h ykxr ds dkj.k lhfer gSA ;woh ykbV dh Òsnu {kerk ikuh ds Òhrj 

de gksus ls QksVks&:ikarj.k n{krk vkSj Òh de gks ldrh gSA ifj;kstuk dk mís'; ty 'kks/ku ds fy, gsesVkbV 

vk/kkfjr QksVksdSVfyLV dk fodkl djuk gSA 

 

 

 

nksgjs n'̀;eku çdk'k vkSj rkieku vuqfØ;k'khy LekVZ gkbMªkstsy  

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0423 

ifj;kstuk izeq[k   % MkW- deys'k dqekj 

 

 

,Vªkthu vkSj fcLQsukWy , ds ifjorZu ds fy, gsefVV vk/kkfjr fVdkÅ ¶yksfVax QksVksdSVfyLV dk 

fodkl 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0424 

ifj;kstuk izeq[k   % MkW- vfo'ksd lkgk 
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orZeku ifj;kstuk ds dke esa] ge vkS|ksfxd dpjs ls fLiusy QsjkbV lkexzh vkSj tSfod dpjs ls dkcZu 

uSuksLVªDpj lkexzh fodflr dj jgs gSaA ifj;kstuk esa çLrkfor dqN laÄVdksaa dks lh,lvkbZvkj&lh,lvkbZvks esa 

lajpukRed vkSj :ikRed fo'ys"k.k ds fy, la'ysf"kr vkSj fpf=r fd;k x;k gSA lÒh fodflr laÄVdksaa dks 

lh,lvkbZvkj&,u,,y dks MkbZbySfDVªd vkSj çfrfcac gkfu&eki ds fy, Òstk x;k gSA 

 

 

 

ikWfyhehfDlu ch vk/kkfjr lSaMfop ,fylk vkSj Qsyklk Òh blds fy, fodflr fd, x, Fks lkYeksusyk ds vks 

,aVhtu dh igpku ekud dYpjTM@uqdhys uewuksa esa O;ä dh xbZA fodflr çfrnhfIr bE;quks,Lls] ftlesa ,d 

,aVhtu ds :i esa ikWfyehfDlu ch dk çÒkoh dk;kZUo;u dSIpfjax ,tsaV ^vks* ,aVhtu ds fof'k"V irk yxkus 

ds fy, LFkkfir fd;k x;k FkkA ;gk¡] ¶yksjslsal&,atkbe& vks ,aVhtu fMVsD'ku ds fy, fyad bE;qukslkWjcsaV ,Lls 

¼FELISA½ dks ,,yih dk mi;ksx djds fodflr fd;k x;k FkkA ¶yksjkslsal vk/kkfjr funku mPp laosnu'khyrk 

çkIr djus dh {kerk ds dkj.k fofÒUu vuqç;ksxksa ds fy, lcls ilanhnk ijh{k.k gSA  

 

 

 bl ifj;kstuk ds varxZr fuEufyf[kr xfrfof/k;kWa dh xbZa% 

• egaxs ekbØksQkbfczds'ku Vwy ds mi;ksx dks NksM+dj ekbØks&¶yqbfMd pSuyksa dks cukus ds fy, 

vkWxsZuks&flfydkWu ;kSfxd ds çR;{k iSVfuaZx i)fr ds fy, çksVksVkbi dk fodklA 

• çLrkfor fof'k"V fo'ys"k.kksa dks fu/kkZfjr djus ds fy, ,d o.kZfefr çksVksdkWy dk fodklA 

 

ekbØksoso ds fy, vlaokgd vkSj pqacdh; lkexzh vk/kkfjr dEiksftV vo'kks"k.k vuqiz;ksx ¼FBR½ 

ifj;kstuk izdkj  % lh,lvkbZvkj foRriksf"kr 

ifj;kstuk la[;k   % ,e,yih 2007 

ifj;kstuk izeq[k   % MkW- lfpu R;kxh 

 

 

,fQckWMh vk/kkfjr ck;kslsalj dk irk yxkus ds fy, [kk| tfur jksxtud 

ifj;kstuk izdkj  % lh,lvkbZvkj iwy Ldhe 

ifj;kstuk la[;k   % 8982&, 

ifj;kstuk izeq[k   % MkW- lrh'k dqekj ikaMs 

 

 

U;wjksykWftdy fodkjksa ds fy, ftEesnkj ck;ksekdZjksa ds ukWu&bUosflo fMVSD'ku ds fy, ,d iguus 

;ksX;] Ropk ij yxk, tkus okys iSp dk fuekZ.kA 

ifj;kstuk izdkj  % lh,lvkbZvkj iwy Ldhe 

ifj;kstuk la[;k   % 9074&, 

ifj;kstuk izeq[k   % MkW- lquhrk esgrk 
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gkbMªkstsy tSlh uje ijUrq yphyh lkexzh dks ekuo iguus ;ksX; ;k çR;kjksi.k midj.kksa dks fodflr djus ds 

fy, cM+s iSekus ij 'kks/k fd;k tk jgk gSA Mh,lVh baLik;j ifj;kstuk dk mís'; pqacdh; vuqfØ;k;qDr vkSj 

;kaf=d rkSj ij fVdkÅ ,d gkbMªkstsy ck;ksesfVªd epku(scaffold) cukuk gS] tks fd ekax&ij ,aVh&dSalj Mªx 

fjyht ds fy, pqacdh; vkSj fudV&vojä çdk'k ¼,uvkbZvkj½ çÒko ds rgr mÙksftr gks ldrk gSA vafre 

mís'; Ropk ds vuqdwy ,d uje gkbMªkstsy iSp dks fodflr djuk gS ftls Ropk ds LFkkuxr Vîwej dks 

VªkaLMeZy Mªx fMyhojh & uSukseSVsfj;sV&vflLVsM QksVksFkeZy FkSjsI;wfVDl ¼ihVhVh½ vkSj eSXusfVTe ds fy, Ropk ds 

Åij yxk;k tk ldrk gSA bl fn'kk esa] varfuZfgr ck;ksdaiSfVfcfyVh ds lkFk ,d gkbMªkstsy iSp dks ,fYxusV 

¼Alg½ vkSj ikWyhØSysekbM ¼PAAm½ ds baVjisfuVªsfVax usVodZ ¼IPNs½ ls eqä d.k iksyhejkbts'ku fof/k ds fy, 

mi;qä otu vuqikr esa rS;kj fd;k x;k FkkA xksYM uSuksjkWM~l ¼AuNRs½ dks ikWyhfoukbyçkbjksfyMksu ¼PVP½ 

QaD'kufyQkbM xzkQhu vkWDlkbM ¼PVP&nGO½ gkbMªkstsy van:uh fgLlksa esa ,udSIlqysV fd;k x;k vkSj ftlus 

QksVkseSfyd ?kVd ¼fp=  A] B½ ds :i esa dke fd;kA FE-SEM ds rgr] gkbMªkstsy iSp ds >j>jk van:uh 

Òkx fn[kkbZ ns jgs FksA gkbfczM iSp dk vkSlr fNæ vkdkj ~ 28 ekbØksu Fkk] tks ØkWl&fyaDM ?kuRo ds 

dkj.k yksM fd, x, iSp ls de FkkA fDyfudy t:jrksa ds vuq:i] gkbfczM gkbMªkstsy iSp dks okafNr 

vkd`fr;ksa vkSj vkdkjksa esa <kyk tk ldrk gSA  

 

 

fp= % A- PVP-nGO @ AuNRs ladj dh mPp&fjtkWY;w'ku TEM Nfo DI- ty esa fNrjk;k gqvkA B - gkbfczM gkbMªkstsy iSp dh 

FE-SEM NfoA 

 

 

 

LFkkuh;dr̀ Vîwej Fksjsih ds fy, ,d pqacdh; :i ls mÙksftr çR;kjksi.k gkbMªkstsy iSp dh bathfu;fjaxA 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0376 

ifj;kstuk izeq[k   % MkW- bf'krk erbZ 
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çfrfØ;k'khy vkWDlhtu çtkfr;ksa ¼vkjvks,l½ us vlk/; laòf)] c<+rh mez] viòf) vkSj dksf'kdkvksa ds ladsr 

ikjxeu esa mudh egRoiw.kZ Òwfedkvksa ds dkj.k tSfod] fpfdRlk vkSj jklk;fud {ks=ksa dks vkdf"kZr fd;k gSA 

vkjvks,l esa Ýh jsfMdy vkSj xSj&jsfMdy nksuksa çdkj ds v.kq 'kkfey gksrs gSa tks vR;f/kd çfrfØ;k'khy vkSj 

gkfudkjd gksrs gSaA bl lanÒZ esa] vipf;r xzsQhu vkWDlkbM&lsfj;e vkWDlkbM uSuks lfEeJ.k ¼rGO@CeO2½ 

vkSj lkbVksØkse lh ¼Cyt c½ la'ysf"kr ;Fkkor Lo&ladyu ds ek/;e ls ,d ladj ,fYxusV& iksyh,Øhykek;M 

gkbMªkstsy rS;kj fd;k x;k FkkA rGO&CeO2@Cyt c gkbMªkstsy ds fuekZ.k dh iqf"V fofÒUu lw{e vkSj 

LisDVªksLdksfid rduhdksa ds ek/;e ls dh xbZA rS;kj lsalj ¼rGO&CeO2@Cyt c gkbMªkstsy la'kksf/kr SPE½ us 

p;ukRed vkSj vkjvks,l çtkfr;ksa ;Fkk gkbMªkstu isjksDlkbM ¼H2O2½] gkbMªkWfDly jsfMdy ¼•OH½ vkSj 

lqijvkWDlkbM vk;uksa mxz ¼O2•&½ ds çfr ,d mRd̀"V jSf[kd çfrfØ;k dk çn'kZu fd;k] okafNr ,dkxzrk lhek 

Øe'k% 0-166 ùM] 0-338 ùM vkSj 0-229 ùM dh igpku lhek ds lkFk gSA egRoiw.kZ :i ls] laosnd us 

vPNh laosnu'khyrk] foLr̀r jSf[kd lhek vkSj ,d de igpku dh lhek dks fn[kk;k tks fd varjdksf'kdh; 

vkjvks,l Lrjksa rd QSyrk gSA vkjvks,l dk irk yxkus ds fy, çfr —fr ekbØks¶yqbfMd midj.k dk Òh fuekZ.k 

fd;k x;k gSA ekbØks¶yqbfMd fMokbl esa lsaflax IysVQkWeZ la'kksf/kr LØhu fçaVsM bysDVªksM ¼,lihbZ½ dk ,dhdj.k 

lQyrkiwoZd fd;k x;k gS vkSj çokg ij fuÒZj fo|qr jklk;fud çfrfØ;k dk v/;;u fd;k x;k gSA çkjafÒd 

ç;ksxksa ls irk pyk gS fd fMokbl NksVs uewuk laLdj.kksa ij dke djus esa l{ke Fkk vkSj ,d vuqdwy çokg 

lhek ij vkjvks,l ds okLrfod le; dk irk yxkus vkSj bldh ek=k fu/kkZfjr djus ds fy, mi;qä FkkA 

bls ekU; djus ds fy, foLr`r ç;ksx py jgs gSaA 

 

 

 

fp= % ¼,½ ,Dl&js foorZu rGO-CeO2 uSuks lfEeJ.k vkSj rGO&CeO2 @ Cyt C gkbMªkstsy ds iSVuZA ¼ch½ rGO&CeO2 uSuks 

lfEeJ.k ds jeu LisDVªkA rGO&CeO2 @ Cyt C gkbMªkstsy ds FEG-SEM lw{eys[kkfp= ¼C½ ik'oZ n`'; vkSj ¼D½vuqçLFk ǹ';A 

 

dks'kh; çfrfØ;k'khy vkWDlhtu çtkfr ds vkdyu ds fy, Lopkfyr ySc&vkWu&,&fpi 

ekbØks¶yqbM flLVe dk fMtkbu vkSj fodkl 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % th,ih 0412 

ifj;kstuk izeq[k   % MkW- vÒ; lpnso 
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LØhu fçaV fd, x, bysDVªksM dks ikjaifjd 3 bysDVªksM flLVe esa fMt+kbu vkSj fodflr fd;k x;k gSA bu bysDVªksM 

dks ueh jks/kd iSfdax esa iSd fd;k x;k gS vkSj {ks= esa vU; 'kks/kdrkZvksa ds ijh{k.k ds fy, Òh Òstk x;k gSA 

bysDVªksM baMsaV mi;ksx ds fy, vPNk O;ogkj dj jgs gSa vkSj ge bl rduhd dks dqN m|ksxksa esa LFkkukarfjr djus dh 

dksf'k'k dj jgs gSaA vc jhMvkmV fMokbl lfdZV fodflr fd;k x;k gS vkSj bls ,d dkWEiSDV flLVe esa iSd fd;k 

tk,xkA mlh ds fy, lfdZV cksMZ dks eqfær djus ds fy, vkns'k fn;k x;k gSA ge ck;ksesfMdy {ks= esa vU; mi;ksx 

ds fy, vkSj vf/kd yphys lfdZV fodflr djus dh dksf'k'k dj jgs gSaA 

 

 

fp= % mi;ksx ds fy, iSd fd;k gqvk vafre mRikn 

 

 

Lru dSalj tSo fpg~u dk xzzSQhu vk/kkfjr fon~;qr jklk;fud fof/k ls irk yxkuk 

ifj;kstuk izdkj    % vuqnku lgk;rk 

ifj;kstuk la[;k      % th,ih 0360 

ifj;kstuk izeq[k    % MkW- izoh.k dqekj 
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dEI;wVs'kuy midj.k foU;kl 

lh,lvkbZvkj&lh,lvkbZvks esa dEI;wVs'kuy midj.k foU;kl d`f"k] fpfdRlk] 

lkefjd rFkk lkekftd dk;Z{ks=ksa esa O;kid vuqç;ksxksa ds fy, mUur laosnu 

,oa lalwpu izkS|ksfxfd;ksa] dEI;wVs'kuy çlaLdj.k] ladsrksa vkSj Nfo;ksa ds 

ek/;e ls vf/kxzfgr MkVk ds fotqvykbt+s'ku ,oa fo'ys"k.k ds lkFk lacaf/kr 

gSA dEI;wVs'kuy midj.k foU;kl lewg ds lnL;ksa }kjk ubZ vuqla/kku 

xfrfof/k;ksa ds fy, vkSj lkFk gh lkFk py jgh ifj;kstukvksa ds fodkl ds 

fy, MkVk vf/kxzg.k] MkVk çkslsflax] iSVuZ fjdfXu'ku] e'khu baVSfytSal vkfn 

ds fy, mUur rduhdksa ,oa iz.kkfy;ksa dk mi;ksx fd;k tkrk gSA 

   MkW- ,p- ds- ljnkuk 

           hk_sardana@csio.res.in 

 

iw.kZ ifj;kstuk,WWa 

• esfMdy besftax dk mi;ksx djds lg;ksxkRed fMftVy Mk;Xuksfll flLVe dk ik;yV 

dk;kZUo;u 

• gkFkh xfrØe igpku ds fy, Òwdaih; ladsr izlaLdj.k rduhdksa dk fodkl 

 

tkjh ifj;kstuk,WWa 

 

• egRoiw.kZ ladsr fuxjkuh dk mi;ksx dj dkfMZ;d vlkekU;rk dk irk yxkus ds fy, 

laKkukRed laosnu <kapk  

• chlhvkbZ fof/k;ksa dk mi;ksx djds laKkukRed Òkj vuqeku ds vk/kkj ij ,e,oh@Mªksu fu;a=.k 

dk baVjQ+sl fodkl 

• Mªksu vk/kkfjr bysDVªkseSXusfVd ,aM eSXusfVd ¼MhvkjbZ,,e½ iz.kkyh 

• lVhd baLVªwesaVs'ku }kjk mPp&FkzwiqV fo'ysf"kdh ds fy, iw.kZ&LykbM fMftVy ekbØksLdksih 

• fnO; u;u% us=ghuksa ds fy, ,d O;fäxr iBu e'khu 

• vkWVksflQ dk Ldsy&vi% osc lsok ds :i esa 2&Mh dEI;wVjhd̀r lsQsyksesfVªd fo'ys"k.k ds 

fy, ,d lkW¶Vos;j 

• LokLF; vkSj chekjh ds flLVe&O;w ds fy, Òkjr esa ,d lkoZtfud LokLF; lwpuk foKku 

IysVQkWeZ dk fodkl djuk 

• dkaljks jsyos VªSd] jktkth Vkbxj fjtoZ] nsgjknwu ds ikl baVsfytsaV ,fyQsaV ewoesaV fMVsD'ku 

,aM vyVZ flLVe dk ifjfu;kstu 

• ,fyQsaV ewoesaV fMVsD'ku ds fy, baVsfytsaV FkeZy besftax flLVe ds fMt+kbu vkSj fodkl ds 

fy, O;ogk;Zrk v/;;u  
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egRoiw.kZ ladsr fuxjkuh dk mi;ksx dj dkfMZ;d vlkekU;rk dk irk yxkus ds fy, 

laKkukRed laosnu <kapk  

ifj;kstuk izdkj  % lh,lvkbZvkj for iksf"kr  

ifj;kstuk la[;k   % ,pihlh 0013 MCY;wih 1-3 

ifj;kstuk izeq[k   % MkW- ,p- ds- ljnkuk vkSj Jh lqeu frokjh 

 

bl ifj;kstuk ds rgr vrkyrk (arrhythmia) dk irk yxkus vkSj oxhZdj.k ç.kkyh ds fy, ,d O;kid i)fr 

fodflr dh xbZ gSA vlkekU; chV~l ds Lopkfyr rkSj ij irk yxkus ds fy, vkSj oxhZdj.k ds fy, flXuy 

çkslsflax vkSj e'khu yfuaZx ,Yxksfjne dh ,d J̀a[kyk dks fodflr fd;k x;k gS vkSj rSukr fd;k x;k gSA 

vfjnfe;k fMVsD'ku ,aM DykflfQds'ku flLVe okLrfod le; ds ifjǹ';ksa esa gkWYVj ds :i esa mi;ksx ds 

fy, mi;ksxh gks ldrk gSA jksfx;ksa dks bZlhth lsalj iguus dh vko';drk gksrh gS vkSj dkfMZ;d vlkekU;rk,a 

Lopkfyr :i ls fjiksVZ dh tk ldrh gSaA 

  

 

fp= 1&  ¼,½ fodflr ,aMªkWbM baVjQsl ¼ch & lh½ bZlhth vkSj ihihth dk mi;ksx djds dbZ ân; laca/kh vlkekU;rkvksa dk irk 

yxkuk 

 

dk;Z ds fofÒUu mís';ksa ds rgr fuEufyf[kr ifj.kke çkIr fd, x,% 

• iksyj ,p 10 vkSj vks,p 1 tSls iguus ;ksX; lsalj ls dkfMZ,d MsVk ds vf/kxzg.k ds fy, ,aMªkWbM ,si fodflr 

djds mldk ijh{k.k fd;k x;kA 

• csapekdZ MsVk ij bZlhth vk/kkfjr MsVk ds fy, 99-59% lVhdrk gkfly dh xbZA 

• lkekU; vkSj vlkekU; dkfMZ;d xfrfof/k ds fy, ihihth vk/kkfjr MsVk ds fy, 97-67% lVhdrk çkIr dh xbZ 

vkSj cgq&oxhZ; dkfMZ;d vlkekU;rkvksa ds fy, yxÒx 82% lVhdrk gkfly dh xbZ A 

• vrkyrk¼vfjnfe;k½ dh fofo/krk okys ikap O;kid lewgksa ds fy, MIT&BIH MsVkcsl ls AAMI ekud vk/kkfjr 

fny dh /kM+du oxksaZ esa 98-65% lVhdrk çkIr dh xbZ A 

• lsalj MsVk dh LVªhfeax vkSj iguus ;ksX; bZlhth lsalj ls chV~l dk irk yxkus ds fy, ,d osc baVjQsl fodflr 

fd;k x;kA 

 

 

chlhvkbZ fof/k;ksa dk mi;ksx djds laKkukRed Òkj vuqeku ds vk/kkj ij ,e,oh@Mªksu fu;a=.k 

dk baVjQ+sl fodkl 

ifj;kstuk izdkj  % lh,lvkbZvkj fe'ku eksM ifj;kstuk 

ifj;kstuk la[;k   % ,pihlh 0013 MCY;wih 2-1 

ifj;kstuk izeq[k   % MkW- ohjsu ljnkuk vkSj Jh lqeu frokjh 

 

bl ifj;kstuk ds rgr laKkukRed vkSj Fkdku mRçsj.k dk;Z dk mi;ksx djrs gq, laKkukRed Lrj ifjorZu ds vkdyu ij 

bZbZth] th,lvkj vkSj ihihth flXuy dh rqyukRed çÒkodkfjrk ds fy, dbZ ,Yxksfjne fodflr fd, x, gSaA lkekU; 

vkSj mRçsfjr çfrfØ;k ifjorZu ls varj dk ewY;kadu fd;k x;kA 
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fp= 2&  laKkukRed yksM ewY;kadu ds fy, MsVk vf/kxzg.k vkSj baVjQsl ds fy, iguus ;ksX; bZbZth vkSj th,lvkj lsalj 

 

dk;Z ds fofÒUu mís';ksa ds rgr fuEufyf[kr ifj.kke çkIr fd, x,% 

• flXuy çh&çkslsflax ds fy, ,Yxksfjne fMt+kbu fd;k x;k gS tks bZbZth flXuy esa ekStwn vokafNr vO;oLFkk dks 

gVk ldrk gS vkSj laKkukRed yksM vkdyu ds fy, vko';drk ds vuqlkj cSaM dks fudky ldrk gSA lqMksdw 

[ksy ds vklku vkSj dfBu Lrj ds chp varj dks vyx djrs gq,] çeq[k çÒko fn[kkus okys pkSuy FP1, AF3, 

AF7 vkSj AF4 gSaA 

• uklk MATB-II VkLd esa fofÒUu çfrÒkfx;ksa ds fy, laKkukRed Òkj lwpdkad ns[kk x;kA 

• fofÒUu ekufld dk;ksaZ dks ladfyr djds ,d çfreku (Paradigm) fMt+kbu fd;k x;k gS ftlesa le;kuqlkj 

vkjke djus dk Òh varjky gksrk gSA çfrÒkfx;ksa dks foJke ds le; ds nkSjku 'kkar jguk Fkk vkSj fn, x, 

dk;ksaZ dks iwjk djuk Fkk ;Fkk xf.krh; dk;Z] O;fäRo dh igpku] LVªksi VsLV vkSj MhdksfMax VsLVA  

• ekuo efLr"d esa Fkdku dh fuxjkuh ds fy, th,lvkj vkSj ihihth flXuy esa fofÒUu vkòfÙk ?kVd ds laca/k 

esa flXuy dh rkdr esa cnyko dh igpku djus ds fy, Chirplet-transform dk mi;ksx fd;k x;k A 

 

fofÒUu egRoiw.kZ dk;Z esa Fkdku ewY;kadu ds lanÒZ esa bls vkSj fodflr djus dh laÒkouk gSA ifj;kstuk dk;Z dh vkxs 

dh xfrfof/k;ksa esa bldk vkdyu fd;k tk,xkA 

 

 

Mªksu vk/kkfjr bysDVªkseSXusfVd ,aM eSXusfVd ¼MhvkjbZ,,e½ iz.kkyh 

ifj;kstuk izdkj  % lh,lvkbZvkj fe'ku eksM ifj;kstuk 

ifj;kstuk la[;k   % ,pihlh 0020 

ifj;kstuk izeq[k   % Jh fl)kFkZ ljdkj 

 

gsyhdkIVj vk/kkfjr Vkbe&Mksesu bysDVªkseSXusfVd ¼HTEM½ fof/k;ksa dks lcls O;kid :i ls fu;ksftr ÒwÒkSfrdh; vUos"k.k 

midj.k ds :i esa LFkkfir fd;k x;k gSA Mªksu vk/kkfjr EM vUos"k.k ç.kkyh] HTEM dh rqyuk esa Mªksu vk/kkfjr EM 

ç.kkyh,d çÒkoh rst vkSj lLrh fodYi çnku dj ldrh gSA çLrkfor Lons'kh Mªksu vk/kkfjr VhbZ,e ç.kkyh bl 

ifj;kstuk ds rgr ìFoh lalk/kuksa dh [kkst vkSj ekufp=.k ds fy, mi;ksxh gksxhA 

Vªkafl,aV MsVk vf/kxzg.k dalksy ¼lh,lvkbZvkj&lh,lvkbZvks }kjk fodflr VhMh,lh½ dks 24 fcV fjtkWY;w'ku ds lkFk ~ 

75KHz dh cSaMfoM~Fk ds lkFk fMt+kbu vkSj fodflr fd;k x;k gSA VªkaLehVj djaV lkslZ ¼CSIR-CEERI½ vkSj 

vaMj&LySax vlsacyh ¼CSIR-NGRI½ ds lkFk flLVe baVhxzs'ku ds ckn QhYM VsLV fd;k x;k ftlesa VªkaLehVj] fjlhoj vkSj 

cdfyax dkWby 'kkfey gSaA 
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fp= 3&  fodflr VhMh,lh ekWMîwy; CSIR-NGRI ijh{k.k LFky ij ,dhd`r ç.kkyh dk QhYM ijh{k.k 

 

 

lVhd baLVªwesaVs'ku }kjk mPp&FkzwiqV fo'ysf"kdh ds fy, iw.kZ&LykbM fMftVy ekbØksLdksih 

ifj;kstuk izdkj  % lh,lvkbZvkj ,QVhVh ifj;kstuk 

ifj;kstuk la[;k   % ,pihlh 0041 

ifj;kstuk izeq[k   % Jh lqeu frokjh 

 

bl ,QVhVh ifj;kstuk ds vuqlkj gekjk y{; ,d Lopkfyr iw.kZ&LykbM ekbØksLdksi dks fodflr djuk Fkk 

ftlesa lw{e iSekus esa :ikRed ekinaMksa ds Lopkfyr ifjek.k ds fy, mi;ksxdrkZ }kjk fu;a=.k vkSj Nfo 

fo'ys"k.k gksA fodflr eYVh&O;w LekVZ ekbØksLdksi ckt+kj esa miyC/k lek/kkuksa dh rqyuk esa rqyukRed :i ls 

de ykxr esa] fn, x, uewuk LykbM ls csgrj ifjçs{; çkIr djus ds fy, 3X3 ;k 5X5 best VkbYl tSls 

dbZ {ks=ksa ls ewY;kadu çnku djrk gSA blds vykok] fgr/kkjdksa ¼LVsdgksYMjksa½ dh lk>snkjh ds lkFk ;g mEehn 

dh tkrh gS fd ckt+kj esa csgrj igqap ds fy, ,d Nfo fo'ys"k.k lek/kku fn;k tk ldrk gSA 

 

 

fp= 4&  iksVsZcy eYVh&O;w LekVZ ekbØksLdksi laLdj.k 2-0 ds iw.kZ dk;kZRed çksVksVkbi vkSj fofÒUu eapksa ij fodflr çkS|ksfxdh dk 

çn'kZu 
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dk;ksaZ dh ;kstuk ds vuqlkj dk;Z'khy çksVksVkbi fodflr fd;k x;k gS vkSj bls fofÒUu eapksa ij çnf'kZr fd;k 

tk jgk gSA ,vkbZ,e,l ubZ fnYyh dh lfØ; Òkxhnkjh ds lkFk fofÒUu mi;ksxdrkZ lsfVaXl ds rgr etcwr 

vf/kxzg.k vkSj ijh{k.k ds lanÒZ esa lq/kkj djus ds fy, fodflr çkS|ksfxdh dk mi;ksx djus dk çLrko gSA 

bls bl ,QVhVh ifj;kstuk ds foLrkj ds :i esa fu;ksftr ,QVhlh esa yf{kr fd;k tk,xkA 

 

 

fnO; u;u% us=ghuksa ds fy, ,d O;fäxr iBu e'khu 

ifj;kstuk izdkj  % lh,lvkbZvkj ,QVhVh ifj;kstuk 

ifj;kstuk la[;k   % ,pihlh 0048 

ifj;kstuk izeq[k   % MkW- ,p- ds- ljnkuk 

 

fnO; u;u ,d O;fäxr iBu e'khu gS tks fdlh Òh Lo;alsod dh enn ds fcuk eqfær ;k bysDVªkWfud nLrkost dks 

i<+us ds fy, nf̀"Vckf/kr O;fä;ksa ds fy, mi;ksxh gSA çLrkfor dk;Z jhfMax e'khu ds çn'kZu vkSj fMt+kbu dks c<+kus ij 

dsafær gSA mRiknu ikVZuj lsaVªy bysDVkWfuDl fyfeVsM ¼CEL½] lkfgckckn ds lkFk lkS ;wfuV~l ¼10 bathfu;fjax oSfyMs'ku 

VsLV ;wfuV~l] 40 fMtkbu oSfyMs'ku VsLV ;wfuV~l vkSj 50 çksMD'ku oSfyMs'ku VsLV ;wfuV~l½ ds ik;yV çksMD'ku dk 

dk;Z py jgk gSaA 

 

mRikn ds çksVksVkbi ds {ks= esa fodkl fuEukuqlkj gSa% 

 

• e'khu dks us=ghu Nk=ksa vkSj fofÒUu laLFkkuksa ds f'k{kdksa }kjk O;fäxr :i ls vktek;k x;k gSA e'khu dks 

mi;ksxdrkZvksa rd igqapkus ds fy, fofÒUu bPNqd m|ksx lk>snkjksa dks mRiknu ds fy, çnf'kZr fd;k x;k gSA 

• mRikn dks lQyrk ls ckt+kj esa mrkjus ds fy, dsaæh; bysDVªkWfuDl fyfeVsM ¼CEL½] lkfgckckn] ;w- ih- ds 

lkFk ,d lhfer ik;yV fofuekZ.k ¼100 ;wfuV~l½ vkSj can cktkj losZ{k.k fd;k x;k gSA 

• ckt+kj esa fMokbl ds vkSj ykWUp ds fy, m|ksx&lk>snkj ds lkFk VhvksVh le>kSrs ij gLrk{kjA 

 

fp= 5&  fnO; u;u çkS|ksfxdh dk mRiknu laLdj.k 

 

 

eksckby ,fIyds'ku MsoyiesaV% oSdfYid IysVQkWeZ&vk/kkfjr jhfMax ,fIyds'ku MsoyiesaV ds dk;Z ds rgr] ,d LekVZQksu 

,Iyhds'ku fodflr fd;k x;k vkSj Google play store esa tkjh fd;k x;kA ,fIyds'ku mi;ksxdrkZ dks Nfo;ksa dks 

dSIpj djus nsrk gS ;k ikB dks i<+us ds fy, lgsth xbZ Nfo;ksa ;k ihMh,Q Qkbyksa dk mi;ksx djrk gSA ;g 

,fIyds'ku vaxzsth vkSj nl Òkjrh; Òk"kkvksa dk leFkZu djrk gSA 
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fp= 6&  fnO; u;u (Android) ,Iyhds'ku 

 

 

vkWVksflQ dk Ldsy&vi% osc lsok ds :i esa 2&Mh dEI;wVjhd`r lsQsyksesfVªd fo'ys"k.k ds 

fy, ,d lkW¶Vos;j 

ifj;kstuk izdkj  % lh,lvkbZvkj ,QVhVh ifj;kstuk 

ifj;kstuk la[;k   % ,pihlh 0049 

ifj;kstuk izeq[k   % MkW- ,p- ds- ljnkuk 

bl ifj;kstuk dk y{; ,d Lopkfyr lsQkyksesfVªd lkW¶Vos;j fodflr djuk FkkA vkWFkksZMkWfUVd Mk;XuksfLVDl vkSj VªhVesaV 

Iykfuax esa yacs le; ls DokfyVh vkWQ ykbQ lsQsyksesfVªd ,ukfyfll dk bLrseky fd;k tkrk jgk gSA gkykafd] 

LVSaMvyksu MsLdVkWi ,fIyds'ku dbZ gSa ijUrq mudh ykxr cgqr vf/kd gS vkSj mUgsa ,dy ;k cgq&mi;ksxdrkZ flaxy&lkbV 

ykblsal ds :i esa [kjhnus dh vko';drk gksrh gS] izLrkfor vuqiz;ksx dks osc fo'ys"k.k djus ds lajf{kr vkSj lqjf{kr 

eksM ds lkFk vkWuykbu eksM esa fdlh Òh LFkku ls vklkuh ds lkFk iz;ksx fd;k tk ldsxkAA ;g LokLF; ns[kÒky dh 

ykxr dks de djus ds lkFk&lkFk lkoZtfud vkSj futh fpfdRldksa nksuksa ds vkRefo'okl dks c<+kus esa enn djsxk 

D;ksafd os vkerkSj ij ekStwnk lkW¶Vos;j dh mPp ykxr ds dkj.k uSnkfud vuqÒo ij Òjkslk djrs jgs gSaA 

 

 

 

fp= 7&  AutoCEPH lkW¶Vos;j https://ci.csio.res.in ij miyC/k gSa 
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• lkW¶Vos;j rS;kjh Lrj & TRL 8 

• lkW¶Vos;j fMcx fd;k x;k gS vkSj iwjh rjg ls ifjpkyu gkMZos;j / l‚¶Vos;j flLVe ds lkFk ,dh —r gS 

• lkW¶Vos;j dks vkWijs'kuy eksM esa rSukr fd;k x;k gS vkSj bldk mi;ksx nqfu;k Òj ds vafre mi;ksxdrkZvksa }kjk 

fd;k tk jgk gS  

• bl lkW¶Vos;j ds ek/;e ls ,d lsok ¼lkl½ ds :i esa lsQkyksesfVªd fo'ys"k.k yxÒx 5000 lsQyksxzke ij 

fd;k tkrk gS 

 

 

LokLF; vkSj chekjh ds flLVe O;w ds fy, Òkjr esa ,d lkoZtfud LokLF; lwpuk foKku 

IysVQkWeZ dk fodkl djuk 

ifj;kstuk izdkj  % Mh,lVh foRriksf"kr 

ifj;kstuk la[;k   % xSi 0419 

ifj;kstuk izeq[k   % ohjsUnz dqekj  

Vhe ds lnL;  % MkW- uhjtk xxZ] Jh lqeu frokjh vkSj ,p- ds- ljnkuk 

 

Òkjr esa lkoZtfud LokLF; egkekjh foKku ds fy, Ldsyscy MsVk&mUeq[k [kqys eap cukuk vkSj tula[;k LokLF; pqukSfr;ksa 

ds LisDVªe ds fy, ,d flLVe O;w gkfly djukA lkekU; ;kstuk ,sls fMftVy IysVQkWeZ vkSj Vwy fodflr djuk gS tks 

Òkjr esa fofÒUu Hkw&Hkkxksa dh ,d cM+s iSekus dh xzkeh.k ;k 'kgjh vkcknh ds LokLF; dks çfrfcafcr djus okys fofo/k 

MsVk dh igpku] lesVuk] lkQ&lQkbZ vkSj fo'ys"k.k dj ldsA fuEufyf[kr LokLF; vkSj jksxksa ds fy, fotqvykbts'ku 

vkSj fo'ys"k.k ds fy, ,dhd̀r midj.k ds lkFk] lkoZtfud LokLF; MsVk dks O;ofLFkr vkSj lk>k djus ds fy, ,d 

[kqyk Ldsyscy IysVQkWeZ fodflr djuk% 

 

ek¡ vkSj cPps% ek¡ dk LokLF;] cky LokLF;] cky fodkl dh fuxjkuh( osDVj tfur jksx% eysfj;k] yh'keSfu;kfll] Msaxw 

xSj&laØked% 'olu LokLF;] ân; LokLF;] e/kqesg LokLF; vkSj tula[;k lkaf[;dhA 

 

 

 

fp= 8&  lkoZtfud LokLF; MsVk ds fy, fodflr osc IysVQkWeZ 
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dkaljks jsyos VªSd] jktkth Vkbxj fjtoZ] nsgjknwu ds ikl baVsfytsaV ,fyQsaV ewoesaV fMVsD'ku ,aM 

vyVZ flLVe dk ifjfu;kstu 

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % xSi 0381 

ifj;kstuk izeq[k   % MkW- fjiqy ?kks"k  

 

lh,lvkbZvkj&lh,lvkbZvks dh Vhe us jktkth Vkbxj fjtoZ ¼vkjVhvkj½] mÙkjk[kaM ds daljko jsat ls xqtjus okys Òkjrh; 

jsyos VªSd ls yxÒx 50 ehVj dh nwjh ij VªSd ds ,d rjQ yxÒx 200 ehVj ds nks fgLlksa dh fuxjkuh ds fy, 

eleSeisAlert flLVe dh rSukrh dks iwjk fd;kA fu;a=.k bdkbZ Øe'k% t+ksu 1 vkSj t+ksu 2 ds uke ds lkFk yxÒx 400 

ehVj dh yackbZ dks lfEefyr fd;k x;k gS ftudh v{kka'k ,oa ns'kkarj fLFkfr Øe'k% 30-077827,u ,oa 78-143347bZ gSA 

çkjafÒd ç;ksxksa us ladsr fn;k fd çR;sd ft;ksQksu ls 10 ~ 15 ehVj ds nk;js esa gkFkh dh mifLFkfr dk irk yxk;k tk 

ldrk gSA 16 ftvksQksu lsalj dh ,d lkj.kh flfLed ,fDVfoVh lsaflax uksM ¼SASN½ ds lkFk baVjQsl djrh gS tks 

Òwdaih; ladsr dh ÅtkZ esa fdlh Òh ifjorZu dk irk yxkrh gSA blds vykok Òwdaih; MsVk dks ,uksVsV djus ds fy, 

16 dSejk VªSi rSukr fd, x, gSaA dSejk VªSi Nfo;ksa ls irk pyk gS fd jsy iVfj;ksa ds vkl&ikl tkuojksa dh mifLFkfr 

dh mPp tSo fofo/krk tSls gkFkh] rsanqvk] ckÄ] lkacj] phry vkSj taxyh lwvj vkfn gSA canh gkfFk;ksa ds lkFk nks ckj 

ebZ vkSj vxLr 2019 ds nkSjku ç;ksx Òh fd, x, gSaA 

 

 

daljko] vkjVhvkj ij fu;a=.k loZj vkSj mi;ksxdrkZ baVjQsl ds lkFk QhYM uksM~l (SASN½ dk ysvkmV 

 

 

 

¼d½ canh gkFkh ç;ksx ¼[k½ fQYVj fd, x, Òwdaih; ladsr ¼x½ 

uhys jax esa fn[kk, x, gkfFk;ksa ds pyus dk thih,l VªSd 

 

bl iz.kkyh us vc rd lkB taxyh gkfFk;ksa dh xfrfof/k;ksa ds lkFk&lkFk vU; tkuojksa dh çtkfr;ksa dk irk Òh yxk;k 

gSA d̀f=e baVSfytSal ekWMy dh enn ls fofÒUu çtkfr;ksa ds ÒwdEih; ladsrks dk oxhZdj.k djds mUgsa igpkuk tk jgk 

gSA   
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eleSeisAlert }kjk çkIr Òwdaih; ladsrksa }kjk taxyh gkfFk;ksa dk Lopkfyr rkSj ij irk yxus dk fp=.kA 

 

 

,fyQsaV ewoesaV fMVsD'ku ds fy, baVsfytsaV FkeZy besftax flLVe ds fMt+kbu vkSj fodkl ds 

fy, O;ogk;Zrk v/;;u  

ifj;kstuk izdkj  % lgk;rk vuqnku 

ifj;kstuk la[;k   % lh,yih 0031 

ifj;kstuk izeq[k   % MkW- viZ.kk vdqyk  

 

bl ifj;kstuk esa jsy dh iVfj;ksa ij rFkk mlds vklikl gkfFk;ksa dh mifLFkfr dk irk yxkus ds fy, FkeZy besftax 

vk/kkfjr baVSfytSaV ç.kkyh dk fMt+kbu] fodkl ,oa  rSukrh lfEefyr gSA gkfFk;ksa dk irk yxkus okys ,Yxksfjne dks 

fodflr djus ds fy, jsy iVfj;ksa ds vkl&ikl canh gkfFk;ksa dh FkeZy Nfo;ksa dks fofÒUu i;kZoj.kh; ifjfLFkfr;ksa ds 

lkFk dbZ ckj ç;ksx djds ,df=r fd, x, gSA ,d fj;y&Vkbe Lok;Ùk ç.kkyh] tks yxkrkj ǹ'; dh rkih; Nfo;ksa dks 

dSIpj djrk gS rFkk mls dsaæh; loZj esa mifLFkr eleThermAlert dks Òstrk gSA eleThermAlert] jktkth Vkbxj fjtoZ] 

dkaljks] mÙkjk[kaM esa rSukr fd;k x;k gS tks fd Qjojh 2020 ls lqpkfyr gSA eleThermAlert ds ek/;e ls gkfFk;ksa ds 

vfrfjä] {ks= esa gksus okyh vU; fof'k"V xfrfof/k;k¡ tSls xkfM+;ksa] euq";ksa ,oa vU; taxyh tkuojksa dh çtkfr;ka tSls 

fgj.k] taxyh lwvj] canj vkSj rsanq, vkfn dks ns[kk tk ldrk gSA orZeku esa] eleThermAlert dks bl {ks= esa gks jgs 

,sls leLr xfrfof/k;ksa dks dSejs ds ek/;e ls V~;wu fd;k tk jgk gS rFkk çkIr Nfo;ksa ls AI ekWMy dks vuqdwfyr vkSj 

vH;Lr fd;k tk jgk gS] rkfd ,d csgrj igpku çn'kZu dk fodkl fd;k tk ldsA  

   

 

 

 

gkfFk;ksa ds ç;ksxkRed :i ls mRiUu FkeZy vojä MsVklsV dh fofo/krk dks n'kkZus okys dqN ifjǹ';ksa dk LuSi'kkWV 
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eleThermAlert jsyos VªSd] daljko] jktkth Vkbxj fjtoZ ij ns[kjs[k ds fy, rSukr 
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o"kZ 2019&20 ds nkSjku geus cgq&jk"Vªh; daifu;ksa ( lkoZtfud {ks= ds miØeksa ( ,oa lw{e] y?kq 

vkSj e/;e m|eksa ds lkFk lEcU/k LFkkfir djus dk iz;kl fd;kA ;g iz;kl QksClZ ,aM dEiuh 

fy-] ,Ydkse baVhxzsfVM flLVEt+ izk- fy- tSlh cgq&jk"Vªh; daifu;ksa ( lsUVªy bysDVªkWfud fy-& 

xkft+;kckn tSls lkoZtfud {ks= ds miØe rFkk DykmM VSDuksykWt+hl izk- fy-] jkbZV okVj lkWY;w'kUl 

izk- fy-] tSlh ,e,l,ebZ ds lkFk gekjh O;kikfjd Hkkxhnkjh esa fn[ksA fofHkUu m|ksxksa dks 

izkS|ksfxfd;ksa ds gLrkarj.k ds lkFk&lkFk] lh,lvkbZvks ds bfrgkl esa igyh ckj gSM&vi fMLIys 

¼gM½ ds fy, Hkkjr bysDVªkWfuDl fy- ¼chbZ,y½] iapdwyk ds lkFk izkS|ksfxdh gLrkarj.k dk 

uohdj.k le>kSrk fd;k x;kA igyh ckj gekjh ,d izkS|ksfxdh dk fu;kZr Hkh gqvkA geus o"kZHkj 

m|ksxksa vkSj la?kksa ds lkFk izkS|ksfdfx;ksa ds izlkj ds fy, fopkj&foe'kZ fd, vkSj blds 

ifj.kkeLo:i bl vof/k esa dbZ izkS|ksfxfd;ksa dk O;kikjhdj.k gqvk vkSj dbZ vU; le>kSrs Hkh fd, 

x,A  

 

izkS|ksfxdh gLrkarj.k 

 

1- iksLpqjy LVsfcfyVh vlSLesaV flLVe 

laxBu }kjk fodflr izkS|ksfxdh ^iksLpqjy LVsfcfyVh vlSLesaV flLVe* dks  2 vxLr] 2019  dks 

eSllZ ck;ks&eSM izk- fy-] ubZ fnYyh dks gLrkarfjr fd;k x;kA iksLpqjy fLFkjrk xq#Rokd"kZ.k cy 

ds fo#) 'kjhj dks lh/ks j[kdj rFkk lsUVj vkWQ ekl dk larqyu cuk, j[krs gq, izkIr dh tkrh 

gSA lQy iksLpqjy fu;a=.k esa tfVy laosnu iz.kkyh ;Fkk fot+qvy] lksesVkslsaljh ,oa osLVhcqyj lk/ku 

,oa eksVj fu;a=.k iz.kkfy;ksa dk ;ksxnku visf{kr gksrk gSA pky ewY;kadu ds fy, iz;ksx esa yk, 

tkus okys izeq[k ekunaMksa esa xzkmaM fj,D'ku QkslZ 'kkfey gksrh gSA 

 

vuqiz;ksx 

• O;fDr;ksa dh larqyu fLFkjrk ds ewY;kadu ds fy, QqV izS'kj lsalj dk iz;ksx fd;k tkrk gSA 

izkS|ksfxfd;ksa dk O;kikjhdj.k bl lewg dk ,d izeq[k fØ;kdyki gSA ge] ckt+kj 

ds #>kuksa dks /;ku esa j[krs gq, vkS|ksfxd Hkkxhnkjksa vkSj vuqla/kku ,oa fodkl 

lg;ksfx;ksa ds lkFk laidZ LFkkfir djus] ekStwnk Hkkxhnkjksa ds lkFk lEcU/kksa esa 

lq/kkj] j.kuhfrd ;kstuk fuekZ.k] Kkuk/kkj ds O;kikjhdj.k] izkS|ksfxdh gLrkaj.k] 

,evks;w@le>ksrs ,oa ifj;kstuksa dh 'kq#vkr ls ysdj var rd muds izca/ku ,oa 

mRikn ds O;kikjhdj.k vkfn esa vius ifj;kstuk oSKkfudksa dks lgk;rk miyC/k 

djokrs gSaA lkFk gh] m|ksxksa dks iznku dh xbZ vusd rduhdh lsokvksa esa Hkh 

;g lewg leUo;u dk dk;Z djrk gSA 

 

O;kikfjd miØe ,oa ifj;kstuk ;kstuk ¼chvkbZihih½ 

 

MkW- lqjsUnz flag lSuh 

sssaini@csio.res.in 
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• iksLpqjy vlSLesaV flLVe dk eqnzk ,oa pky fo'ys"k.k ds fy, flV&Vw&LVsaM] LVsaM&Vw&flV] tksM+ksa 

dh pky ds fy, izf'k{k.k miLdj ds :i esa iz;ksx djuk lqjf{kr gSA 

• ;g iksLpjy ifjorZu esa egRoiw.kZ lq/kkj yk,xkA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iksLpqjy LVsfcfyVh vlSLesaV flLVe 

 

2- de dher dk ,;j&,fQf'k,alh ehVj ¼,sl ehVj½ 

laxBu }kjk fodflr de dher ds ,;j&,fQf'k,alh ehVj ¼,sl ehVj½ dh izkS|ksfxdh 5 

vxLr] 2019 dks eSllZ gfjoa'k dkmalfyax vksihlh fy-] y[kuÅ dks gLrkarfjr dh xbZA 

,sl ehVj dk fMt+kbu vkoklh; vkSj O;kikfjd {ks=ksa esa yxk, x, foaMks ,;j daMh'kujksa ds 

dk;Zfu"iknu ds ewY;kadu ds fy, fd;k x;k gSA orZeku esa ,slk dksbZ Hkh vdsyk midj.k 

miyC/k ugha gS tks ,;j daMh'kuj dh ÅtkZ {kerk nj ¼bZbZvkj½ dks l`ftr dj ldsA 

 

 

 

 

 

 

 

 

,;j daMh'kuj ,fQf'k,alh ehVj 

vuqiz;ksx 
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• ,;j&daMh'kujksa dh {kerk ds vkdyu ds fy, rduhf'k;uksa ds fy, ,d lgk;d 

miLdjA 

• Hkou izca/ku iz.kkfy;ksa esa ÅtkZ izca/ku ds fy, vuqj{k.k] jSVªksfQV bR;kfn tSls 

fofHkUu fodYiksa ds ckjs esa tkudkjh nsus okyk miLdjA 

• loZfofnr gS fd le; ij vuqj{k.k ls ÅtkZ dh de ls de 20 izfr'kr cpr dh 

tk ldrh gS vkSj bls ,sl ehVj ds iz;ksx ls izkIr fd;k tk ldrk gSA 

 

3- iksVsZcy eYVhO;w LekVZ ekbØksLdksi 

iksVsZcy eYVhO;w LekVZ ekbØksLdksi dh izkS|ksfxdh eSllZ bfUosafVtu VSDuksykWt+hl izk- fy- 

¼vkWuoMZ gSYFk½ dks 13 vxLr] 2109 dks gLrkarfjr dh xbZA ;g ekbØksLdksfid iSekus 

esa vkd`frd ekinaMksa ds Lopfyr ek=kekiu ds fy, best ,ukfyfVDl ,oa iz;ksxdrkZ 

fu;a=.k ls lT; ,d Lopfyr gksy&LykbV ekbØksLdksi gSA ;g vusd QhYM vkWQ O;w 

¼3X3 or 5X5 best VkbYl)  ls uewus dh O;kid tkap dh lqfo/kk cktkj esa miyC/k 

iz.kkfy;ksa dh rqyuk esa lLrh nj ij iznku djrk gSA 

 

 

 

iksVsZcy eYVhO;w ekbØksLdksi 

 

4- ukSlsuk ty;kuksa ,oa iuMqfCc;ksa ds fy, ejhu fc;fjax lkbZV 

ukSlsuk ty;kuksa ,oa iuMqfCc;ksa ds fy, ejhu fc;fjax lkbZV dh izkS|ksfxdh 14 

flrEcj] 2019 dks eSllZ ,YdkWe baVhxzsfVM flLVEt+ izk- fy-] uoh eqEcbZ dks 

gLrkarfjr dh xbZA ejhu fc;fjax lkbZV ,d ukSifjog.k iz.kkyh gS] ftldk iz;ksx 

pyrs gq, ty;ku esa ejhu dEIkkl fjihVj flLVe ds lkFk feydj fd;k tkrk gSA 
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bldk fMt+kbu okLrfod mÙkj fn'kk ,oa le:i fn'kkvksa dks n'kkZus ds lVhd ek/;e 

ds :i esa fd;k x;k gSA ;g crkrk gS fd ty;ku fdl fn'kk esa py jgk gS rFkk 

fpg~fur y{;] pkgs og leqnz rV] vU; ty;kuksa vFkok [kxksyh; lajpukvksa dh Hkh 

tkudkjh nsrk gSA lcejhu ejhu fc;fjax lkbZV ,d vkWIVks&edsfudy miLdj vkSj 

eq[; dEikl fjihVj flLVe dk mi&?kVd gS] ftls dEikl jhfiVj@isyksjl ds 'kh"kZ 

ij LFkkfir fd;k tkrk gSA 

 

 

ukSlsuk ty;kuksa ds fy, ejhu fc;fjax lkbZV 

 

  

5- bysDVªksLVsfVd jksxk.kquk'kd e'khu 

bysDVªksLVsfVd jksxk.kquk'kd e'khu dh izkS|ksfxdh 18 fnlEcj] 2019 dks eSllZ >kslkuk 

dkWiksZjs'ku] jk;pqj dks gLrkarfjr dh xbZA bysDVªksLVsfVd fl)kar ij vk/kkfjr 

bysDVªksLVsfVd jksxk.kquk'kd e'khu jksxk.kquk'ku inkFkZ dk 10-20 µm ds Lrj ij 

,d&leku ,oa csgrjhu fNM+dko djrh gSA blds }kjk fNM+ds tkus okys MªkWIysVd ds 

vkdkj ds NksVk gksus ds dkj.k fNM+dko dh lrg dk {ks= c<+ tkrk gS] ftlls 

gkfudkjd lw{ethoksa ls nok dk dh fØ;k esa lao/kZu gksrk gSA pkTMZ MªkWIysVksa dk 

loaf/kZr {kerk ls [kqys ,oa fNih gqbZ lrgksa ij lh/kk o ,d&leku fNM+dko gksrk 

gSA blfy,] ;s jksxk.kqvksa dks ;k rks ekj nsrs gSa ;k muds fodkl dh izfØ;k dk jksd 

nsrs gSaA bl e'khu esa ijEijkxr jksxk.kquk'kd e'khuksa dh rqyuk esa cgqr de 

jksxk.kquk'kd inkFkZ dk iz;ksx gksrk gS] ftlls u dsoy izkd`frd lalk/kuksa ds iz;ksx esa 

cpr gksrh gS] vfirq i;kZoj.k esa jklk;fud inkFkksZa dk lekos'ku Hkh ux.; gksrk gSA 
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bysDVªksLVsfVd jksxk.kquk'kd e'khu 

 

 

6- bysDVªksLVsfVd /kwy&uk'kd ,oa LekWx&fu;a=d miLdj 

bysDVªksLVsfVd /kwy&uk'kd ,oa LekWx&fu;a=d miLdj dh izkS|ksfxdh 10 tuojh] 2020 dks 

eSllZ DykmM VSDuksykWt+hl izk- fy- ;equkuxj dks gLrkarfjr dh xbZA dks;yk] lhesaV] fuekZ.k 

dk;Z] Hkouksa dks fxjkus] FkeZy ikoj IykaV bR;kfn tSls dk;ksZa ds dkj.k mRiUu /kwy ,d 

O;kid leL;k gS] tks gj izdkj ds izpkyu dk;Z dks izHkkfor djrh gSA /kwy 'keu iz.kkyh 

/kwy dks fu;af=r djus ds lkFk&lkFk dk;Z{kerk esa lq/kkj ykrh gSA laxBu }kjk fodflr 

bysDVªksLVsfVd /kwy&uk'kd miLdj gok esa /kwy ds d.kksa dks lekIr djus esa dkQh mi;ksxh 

gS rFkk blls i;kZoj.k dks csgrj <+ax ls lajf{kr fd;k tk ldrk gSA ;s miLdj ,d&leku 

,oa cf<+;k d.kksa dk Lizs djrk gS] tks fd vkdkj esa yxHkx /kwy ds d.kksa ds leku gksrs 

gSaA ;g vkfo"dkj /kwy&'keu ,oa i;kZoj.k ds laj{k.k ds fy, baMD'ku pkftZax fl)kar ij 

vk/kkfjr ,d cgq&mn~ns';h; ok;q&mRizsfjr ok;q&lgk;frr mPp&Lrj dh bysDVªksLVsfVd iz.kkyh 

gSA 
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bysDVªksLVsfVd /kwy&uk'kd ,oa LekWx&fu;a=d miLdj 

vuqiz;ksx 

• dks;yk [knkusa 

• dkxt+ m|ksx 

• lhesaV m|ksx 

• xzkeh.k {ks=ksa esa /kqa/k 

• FkeZy ikWoj IykaV 

• gksVy ,oa jsLrjka 

• LVksu Øf'kax m|ksx 

• Dys ,oa bZaV fuekZrk 

• lkekU; iznw"k.k@gok esa /kwy 

• vkS|ksfxd LoPNrk ,oa jksxk.kquk'k 

 

7- 3&Mh fizafVM jksxh fof'k"V fpfdRlk bEIykaV~l 

3&Mh fizafVM jksxh fof'k"V fpfdRlk bEIykaV~l dh izkS|ksfxdh 17 tuojh] 2020 dks eSllZ 

QksClZ ,aM dEiuh fy-] eqacbZ dks gLrkarfjr dh xbZA dbZ ckj pksV] dSalj ;k Qaxy laØe.k 

tSls jksx] fjoht+u ltZjh bR;kfn ds dkj.k cktkj esa miyC/k bEIykaV~l jksfxh;ksa dks mÙke 

lek/kku ugha ns ikrs rFkk ltZu dks tks Hkh miyC/k gks mldk iz;ksx djuk iM+rk gSA bl 

fpfdRlk vojks/k dks nwj djus ds fy, jksxh fof'k"V bEIykaV~l dh izkS|ksfxdh 

lh,lvkbZvkj&lh,lvkbZvks esa fodflr dh xbZA blds varxZr fo'ks"k bEIykaV~l jksxh dk lhVh 

LdSu@,evkjvkbZ ns[kus ds ckn fodflr fd, tkrs gSaA bu vkadM+ksa dk iz;ksx 'kjhj ds ml 

LFkku ds 3&Mh ekWMy cukus ds fy, fd;k tkrk gS] blds ckn jksx ds vk/kkj ij laØfer 

LFkku dks 3Mh lh,Mh ekWMy ds fy, vyx fd;k tkrkA rnqijkar] jksxh ds 3Mh ekWMy ij 



Page | 281  

 

bEIykaV rS;kj fd;k tkrk gS] bl nkSjku bldh fQfVax vkSj blds dk;Zfu"iknu ij fo'ks"k 

/;ku fn;k tkrk gSA ;g izkS|ksfxdh gfM~M;ksa ds dSalj ,oa Qaxy lØe.kksa esa mi;ksxh gS rFkk 

blls dbZ izdkj ds vaxksa dks dkVus o tksM+ cnyus ls Hkh cpk tk ldrk gSA vko';drk 

ds vk/kkj ij jksxh fof'k"V bEIykaV~l dks lkWfyM ,oa iksjl /kkrq ds la;kstu ls gk;fczM 

cuk;k tk ldrk gSA bu bEIykaV~l esa iksjl@ySVkbl lajpuk bEIykaV esa gfM~M;ksa ds fodkl 

rFkk bEIykaV ,oa ewy gM~Mh ds chp tSfod la;kstu ds fy, mi;ksxh gSA 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3&Mh fizafVM jksxh fof'k"V fpfdRlk bEIykaV~l 

 

8- Mk;ufed iksLpjy LVsfcfyVh vlsLesaV flLVe 

laxBu }kjk fodflr ^Mk;ufed iksLpjy LVsfcfyVh vlsLesaV flLVe* dh izkS|ksfxdh 24 

tuojh] 2020 dks eSllZ vksf'k,fud fQVuSl izk- fy-] eksgkyh dks gLrkarfjr dh xbZA  

 

9- fnO;u;u & n`f"Vckf/krksa ds fy, ,d O;SfDrd jhMj 

lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ }kjk fodflr ^fnO;u;u & ǹf"Vckf/krksa ds fy, ,d 

O;SfDrd jhMj* dh izkS|ksfxdh 10 Qjojh] 2020 dks eSllZ lsUVªy bysDVªkWfuDl fy-] 

lkfgckckn dks gLrkarfjr dh xbZA fnO;u;u ǹf"Vckf/krksa vFkok vui<+ O;fDr;ksa ds fy, ,d 

jhfMax e'khu gS] ftldh lgk;rk ls fdlh Hkh izdkj ds eqfnzr vFkok fMft+Vy nLrkost+ dks 

Lihp vkmViqV ds :i esa izkIr fd;k tk ldrk gSA ;g miLdj eqfnzr nLrkost+ dh rLohj 

izkIr djus ds fy, ,d dkWUVSDV ykbZu LdSuj dk iz;ksx djrk gSA mi;ksxdrkZ eqfnzr 

nLrkost+ ij ;g e'khu j[kdj VSDLV Q~yks dh fn'kk ls vUtku gksrs gq, mls LdSu djrk 

gSA ;g vkWfIVdy djSDVj igpku rduhd dk iz;ksx djrs gq, rLohj dks VSDLV ds :i esa 
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ifjofrZr djrk gS vkSj blds ckn ;g bl VSDLV dks vkWfM;ks esa cny dj mi;ksxdrkZ dks 

lquk nsrk gSA ;g miLdj vdsyk iz;ksx esa yk;k tk ldus okyk ,d iksVsZcy] rkjjfgr ,oa 

vkbZvksVh vuqdwy ;a= gSA orZeku esa ;g fganh o vaxzsth Hkk"kk esa miyC/k gS] fdarq bls vU; 

Hkkjrh; o fons'kh Hkk"kkvksa esa dk;Z djus ds fy, dfUQxj fd;k tk ldrk gSA miLdj 

vkarfjd Lihdj] fjpktsZcy cSVjh] ;w,lch] gSMQksu] ,lMh dkMZ] okbZ&QkbZ ,oa CywVwFk ls 

lT; gSA 

 

10- ,ylh, ds fy, gSM&vi fMLIys 

lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ }kjk fodflr ^,ylh, ds fy, gSM&vi fMLIys* dh 

izkS|ksfxdh 28 Qjojh] 2020 dks chbZ,y] iapdwyk dks gLrkarfjr dh xbZA gSM&vi fMLIys 

¼gM½ foeku] fo'ks"kr% yM+kdw foeku ds ik;yV ds fy, ,d izeq[k lgk;d midj.k gSA 

;g ,d ikjn'khZ fMILys ;wfuV gksrk gS] ftl ij mM+ku laca/kh o vU; MkVk fMLIys gksrk 

gSA bls ns[kus ds fy, ik;yV dks vius lkekU; n`'; {ks= ls vyx dgha vkSj ugha ns[kuk 

iM+rkA leLr lwpuk fo'ks"k izkstSD'ku izkS|ksfxdh] vkWfIVdy vlSEcyh vkSj fMLIys lzksr ds 

ek/;e ls bl v/kZ&ijkorZd ikjn'khZ dkap ij iznf'kZr dh tkrh gSA 

 

gM foeku dh mM+ku ls lacaf/kr fofHkUu lwpuk,a tSls ÅapkbZ] xfr] vkØe.k dk dks.k] 'kL= 

dk fu'kkuk lk/kuk vkfn ik;yV ds lEeq[k n'kkZrk gS] ftlls fd ik;yV vius flj dks 

fcuk fgyk, ;g lwpuk ns[k ldsA 

 

11- vif'k"V ikjs vk/kkfjr ySaiksa dk lqjf{kr fuiVku vkSj blls QkWLQksjl ,oa dkap dks 

vyx djus dh izfØ;k izkS|kfxdh 

^vif'k"V ikjs vk/kkfjr ySaiksa dk lqjf{kr fuiVku vkSj blls QkWLQksjl ,oa dkap dks vyx 

djus dh izfØ;k* laca/kh izkS|kfxdh dks 17 ekpZ] 2020 dks eSllZ ,MoeSVy dEckbu izk- fy-

] ubZ fnYyh dks gLrkarfjr fd;k x;kA mi;ksx esa ykbZ tk pqdh Q~yksjkslsav ykbZVksa 

¼lh,Q,y½ ,oa V~;wcksa ds lqjf{kr fuiVku rFkk rnqijkar blls dkap o QkWLQksjl dks vyx 

djus ds fy, fdlh izfØ;k dh vko';drk dks /;ku esa j[krs gq, laxBu esa bl izkS|ksfxdh 

dk fodkl fd;k x;k] ftlls fd Hkkjrh; m|ksx bl izdkj ds vif'k"V dk fuiVku dj 

ldsaA ;g dkap o QkWLQksjl dks vyx djus dh ,d ljy o vfo"kkDr jklk;u&eqDr 

izfØ;k gSA 

 

 

gLrk{kfjr le>kSrk Kkiu ¼,evks;w½ 
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laxBu us viuh fo'ks"kKrk ,oa lalk/kuksa dks izeq[k laLFkkuksa ,oa vkS|ksfxd Hkkxhnkjksa ds lkFk lka>k djus 

ds fy, fofHkUu le>kSrk Kkiuksa ds ek/;e ls vkj,aMMh&f'k{kk laLFkkuksa&m|ksx ds lkFk laidZ c<+kus dks 

izkFkfedrk iznku dhA lh,lvkbZvkj&lh,lvkbZvks }kjk o"kZ 2019&20 ds nkSjku fuEufyf[kr ,evks;w 

gLrk{kfjr fd, x, % 

                 
 

Ø-la- ftlds lkFk gLrk{kfjr ,evks;w dk dk;Z{ks= frfFk vof/k 

1- n'kes"k baMLVªht+ mUur d̀f"k midj.k&foU;kl ( mUur 

Lizsbax izkS|ksfxfd;ksa ds fMt+kbu] fuekZ.k] 

lao/kZu ,oa fodkl esa feydj dk;Z 

djuk 

17-05-2019 5 o"kZ 

2- fganqLrku ,jksukWfVDl fy-] 

mÙkj izns'k 

lq[kksbZ&30 ,eds1] tsxqvkj ,oa gkWd 

foekuksa ds fy, ifj'kq) vkWfIVdy 

la?kVdksa dk Lons'khdj.k] vkbZ ,oa 

yst+j vk/kkfjr ,fovkWfuDl iz.kkfy;ksa 

ds fy, vkWfIVdy la?kVdksa dk 

uohdj.k 

10-07-2019 nh?kkZof/k 

3- vkbZvkbZVh] fnYYkh ladk; lnL;ksa dk fofue;] 

lg;ksxkRed vuqla/kku dk;ZØe] 

izdk'ku bR;kfn 

16-07-2019 5 o"kZ 

4- ,uvkbZVh] gehjiqj ikjLifjd #fp ds {ks=ksa esa la;qDr 

vuqla/kkuA LVkQ] fo|kfFkZ;ksa vkSj 

rduhdh dkfeZdksa dks izf'k{k.k iznku 

djuk 

11-11-2019 5 o"kZ 

5- ,uvkbZVh] dq#{ks= ikjLifjd #fp ds {ks=ksa esa la;qDr 

vuqla/kkuA LVkQ] fo|kfFkZ;ksa vkSj 

rduhdh dkfeZdksa dks izf'k{k.k iznku 

djuk 

11-11-2019 5 o"kZ 

6- ,uvkbZVh] tkya/kj ikjLifjd #fp ds {ks=ksa esa la;qDr 

vuqla/kkuA LVkQ] fo|kfFkZ;ksa vkSj 

rduhdh dkfeZdksa dks izf'k{k.k iznku 

djuk 

11-11-2019 5 o"kZ 

7- ,uvkbZVh] Jhuxj ikjLifjd #fp ds {ks=ksa esa la;qDr 

vuqla/kkuA LVkQ] fo|kfFkZ;ksa vkSj 

rduhdh dkfeZdksa dks izf'k{k.k iznku 

djuk 

11-11-2019 5 o"kZ 

8- lhvkbZchvkbZvksMh] 

ihthvkbZ,ebZvkj] p.Mhx<+ 

fpfdRlk miLdjksa] midj.kksa] 

ck;ks&fMt+kbu ,oa lLrh LokLF; 

10-12-2019 14-03-2020 
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lsokvksa ds fy, uokpkj ,oa lek/kku 

fodkl 

9- jk"Vªh; rduhdh vuqla/kku 

laxBu ¼,uVhvkjvks½] Hkkjr 

ljdkj 

,uVhvkjvks dh vis{kkvksa ds vuq:Ik 

la;qDr vuqla/kku ,oa fodkl 

ifj;kstuk,a] izf'k{k.k ds volj ,oa 

,uVhvkjvks ds fy, mPp f'k{kk 

16-12-2019 16-12-2024 

10- fnYyh VSDuksykWftdy 

;qfuoflZVh] fnYyh 

la;qDr vuqla/kku ifj;kstuk,a] LVkQ 

,oa fo|kfFkZ;ksa dk fofue;] 

lg&i;Zos{k.k ,oa laxksf"B;ksa vkfn esa 

izfrHkkfxrk 

11-02-2020 5 o"kZ 

 

 

 

ifj;kstuk le>kSrs 

laxBu us bl vof/k ds nkSjku fuEufyf[kr laLFkkuksa ds lkFk ifj;kstuk le>kSrs fd, % 

Ø-la- ftlds lkFk gLrk{kfjr Le>kSrs dk dk;Z{ks= frfFk 

1- tSo&izkS|ksfxdh foHkkx 

¼MhchVh½ 

^lkWfyM V~;wej VkxsZfVax ;wft+ax gksfeax 

iSIVkbM~l ,aM IykLeksfudQksVksFkeZy VSDuhd* 

ls lacaf/kr uSuks tSo&izkS|ksfxdh vuqla/kku 

8 ebZ] 2019 

2- tSo&izkS|ksfxdh foHkkx 

¼MhchVh½ 

^gSaM&gSYM QzsV&,IVkfpi % ekWfuVfjax 

fiukVkWfDlUl bu QwM* ls lacaf/kr 

vuqla/kku 

8 ebZ] 2019 

3- tSo&izkS|ksfxdh foHkkx 

¼MhchVh½ 

ikuh esa Hkkjh /kkrq dh igpku ds fy, 

uohu Q~yksjkslsaV IysVQkWElZ dk fodkl 

8 ebZ] 2019 

4- bafM;u Lokbuy batqjht+ lsUVj] 

ubZ fnYyh 

^^opZqvy baVsfytsal bu gkse csLM 

fjgsfcfyVs'ku** ds fy, lg;ksxkRed 

vuqla/kku 

8 ebZ] 2019 

5- eSllZ vrlw;k VSDuksykWt+hl 

izk- fy-] psUuS 

/kjksgj okyh lajpukvksa ,oa ,uvkbZ,y,e 

ds {ks=ksa esa lgk;ksxkRed vuqla/kku 

2 fnlEcj] 2019 

6- lh,pVh&uks;Mk] chihlh,y 

lhvkjMhlh&xzsVj uks;Mk ,oa 

lh,lvkbZvkj&lh,lvkbZvks dk 

le>kSrk Kkiu 

iSVªksfy;e m|ksx esa vuqiz;ksx ds fy, 

iz;ksx'kkyk Lrj ¼lh,lvkbZvkj&lh,lvkbZvks½ 

ij gk;Mªkstu lYQkbZM ,oa dkcZu 

eksuksDlkbZM xSl ds lfEeJ.k ds xSl 

la;kstu fo'ys"k.k ds fy, Qkbcj vkWfIVd 

xSl lsalj ,oa iz.kkyh dh ladYiuk dk 

dk;kZRed iz;ksx'kkyk Lrjh; izek.k ds 

izn'kZu gsrq 

4 fnlEcj] 2019 
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7- ck;ksVSd dUlksfVZ;e bafM;k 

fy-] ubZ fnYyh 

uS'uy ck;ksQkekZ fe'ku ds varxZr 

fpfdRlk miLdjksa ds izpkyu ,oa ijh{k.k 

ij dkS'ky fodkl dk;Z'kkyk ds vk;kstu 

gsrq 

5 fnlEcj] 2019 

8- ck;ksVSd dUlksfVZ;e bafM;k 

fy-] ubZ fnYyh 

uS'uy ck;ksQkekZ fe'ku ds varxZr 

^ck;ks&flXuy ,Doht+h'ku ,aM ,ukfyfll* 

ij dkS'ky fodkl dk;Z'kkyk ds vk;kstu 

gsrq 

17 fnlEcj] 2019 

9- ihthvkbZ,ebZvkj] p.Mhx<+ ^e'khu QkWj ijQksZfeax Mcy okWY;qe 

,DLpsat VªkaLQ~;wt+u* ifj;kstuk gsrq 

8 ebZ] 2019 

 

 

vU; fØ;kdyki 

varjkZ"Vªh; ifj;kstuk,a 

1- uS'uy baLVhV~;wV QkWj esfMdy fjgSfcfyVs'ku] cqMkisLV] gaxjh ds lkFk 3 o"khZ; ^vkbZlhVh 

csLM VwYl QkSj vlsLesaV ,aM bEizwoesaV vkWQ ,fQdslh vkWQ vij fyac jkscksfVd 

fjgSfcfyVs'ku ;wft+ax FkeksZxzkfQd Mk;XuksfLVd eSFkM (ThermoRehabRob)* fo"k;d 

b.Mks&gaxjh ifj;kstukA 

2- VSfDudy ;qfuoflZVh] E;qfu[k] teZuh ds lkFk 2 o"khZ; ^vkWIVks,dkWfLVd ekbØksLdksi vkWu v 

Qkbcj fVi QkWj ,aMksLdksfid ,fIyds'ku* fo"k;d b.Mks&teZu ifj;kstukA 

 

izkS|ksfxdh ladyu 

laxBu }kjk fodflr yxHkx 80 izkS|ksfxfd;ksa dk ,d izkS|ksfxdh ladyu rS;kj dj fofHkUu m|ksxksa 

dks Hkstk x;k] ftlls bl laca/k esa O;kikfjd volj izkIr gks ldsaA 

 

;wohlh dhVk.kquk'kd iz.kkfy;ka@pSEcj 

vkbZlh,evkj us lh,lvkbZvkj&lh,lvkbZvks dks ;woh vk/kkfjr iz.kkfy;ksa@mRiknksa ds ijh{k.k ds fy, 

lwphc) fd;k gSA blls laca/k esa cgq&jk"Vªh; dEifu;ksa lfgr fofHkUu dEifu;ksa ds yxHkx 40 

fHkUu&fHkUu ekWMyksa ¼ikWdsV ls ysdj pSEcj rd okys½ dk lh,lvkbZvks ds lsok ,oa vuqj{k.k dsUnz] 

psUuS esa lQyrkiwoZd ijh{k.k fd;k x;kA 
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,lh,lvkbZvkj fØ;kdyki 

 

lh,lvkbZvkj&lh,lvkbZvks dh oSKkfud vkSj uohd`r vuqla/kku vdkneh ¼,lh,lvkbZvkj½ esa blds 

LFkkiuk ds le; ls gh Hkkxhnkjh jgh gSA,lh,lvkbvkj dh LFkkiuk lalnh; vf/kfu;e] oSKkfud 

uoksUes"k vuqla/kku vdkneh vf/kfu;e 2011 ds varxZr o"kZ 2010 esa fnukad 7 Qjojh] 2012 

ds Hkkjr ds jkti= la- 15 ds }kjk gqbZ vkSj bls 3 vizSy] 2012 dks vf/klwfpr fd;k x;kA 

;g ^gc ,aM n LiksDl* ekWMy ij vk/kkfjr ,d O;oLFkk gS] tgka ^gc* dsUnzhd̀r iz'kklfud 

dk;ksZa ds fy, mÙkjnk;h gSaA bldk vf/kns'k foKku vkSj izkS|ksfxdh dh fofo/k {ks=ksa esa mPp 

Lrjh; f'k{kk vkSj mUur vuqla/kku lqfo/kk,a iznku dj mPpre dkS'ky;qDr dkfeZdksa dk l̀tu 

djuk gS] ftlls fd foKku vkSj izkS|ksfxdh ds {ks= esa yhMj miyC/k gks ldsaA 

,lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ ifjlj ih,p-Mh- ¼foKku½] lh/kh ih,p-Mh- ¼foKku½] 

izk;ksftr ih,p-Mh-] ih,p-Mh- ¼bathfu;fjax½] lesfdr M~;wy fMxzh ih,p-Mh- ¼vkbZMhMhih½ 

dk;ZØe ,oa ,Mokal bULVz~;qesUVs'ku bathfu;fjax esa ,e-VSd fMxzh djok jgk gSA foLr`r fo'ks"kKrk 

esa ,fovkWfuDl] vkWfIVDl] uSuks&foKku] uSuks&izkS|ksfxdh ,oa uSuks&QksVksfuDl] mUur inkFkZ ,oa 

laosnh] izdkf'kdh; miLdj ,oa iz.kkfy;ka] fofo/k izdkj ds lsalj ,oa dEI;wVs'kuy 

midj.kfoU;kl] Hkwdaih; lsalj ,oa iz.kkfy;ka] fo'ys"k.kkRed midj.kfoU;kl] tSo&fpfdRlk 

bathfu;fjax ,oa midj.kfoU;kl] ,xzhvkWfuDl] fizlht+u edsfudyh iz.kkfy;ka bR;kfn 'kkfey gSaA 

 

 

orZeku esa lh,lvkbZvkj&lh,lvkbZvks esa ,lh,lvkbZvkj esa yxHkx 200 ih,p-Mh- ,oa ,e-VSd- 

fo|kFkhZ iathd`r gSa] ftUgsa lh,lvkbZvks ds oSKkfudksa] tks ,lh,lvkbZvkj ds ladk; lnL; Hkh gSa] 

ds ekxZn'kZu esa o"kZ esa nks ckj nkf[kyk fn;k tkrk gSA  

 

foÙk o"kZ 2019&20 ds nkSjku ,lh,lvkbZvkj ds fØ;kdykiksa dk laf{kIr fooj.k fuEukuqlkj gS % 

 

• vksiu dksyksfDoe  % 06 

• Fkhfll izLrqfr % 18  

• o"kZ 2019 ds vxLr l= esa dqy izos'k % 25 fo|kFkhZ 

• o"kZ 2020 ds tuojh l= esa dqy izos'k % 24 fo|kFkhZ 

• fo|kfFkZ;ksa dh la[;k ftUgsa ih,p-Mh- fMxzh nh xbZ % 16 

 

fuEufyf[kr fo|kfFkZ;ksa us lQyrkiwoZd ih,p-Mh- dh % 

 

• lqJh fnO;k vxzoky 

ekuo lalk/ku fodkl 

 

MkW- lqjsUnz flag lSuh 

sssaini@csio.res.in 
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• lqJh usgk [k=h 

• Jh gjtks/k flag 

• Jh Jhdkar olelsV~Vh 

• Jh nhid 'kekZ 

• Jh fufru dqekj 

• Jh ,- ds- 'kqDy 

• Jh 'k'kkad lqUnzh;ky 

• Jh oseqjh ,lvkj,l izoh.k dqekj 

• Jh eqds'k dqekj 

• lqJh lfjrk nsoh 

• Jh Lokxr dqekj learkjs; 

• lqJh ukxk okjk vi.kkZ vdqyk 

• lqJh fl)kFkZ dkSf'kd 

• lqJh oanuk xqIrk 

• lqJh ih- lquhrk 

 

o"kZ 2019&20 ds nkSjku ,lh,lvkbZvkj&lh,lvkbZvks ds izeq[k fØ;kdyki jgs % 

 

• ,lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ dk izFke [ksy vk;kstu 6 & 9 flrEcj] 2019 

dks lh,lvkbZvks p.Mhx<+ ifjlj esa vk;ksftr fd;k x;kA bl [ksy dk;ZØe esa fofHkUu 

bUMksj vkSj vkmVMksj [ksy izfr;ksfxrk,a vk;ksftr dh xbZaA ftlesa fØdsV] QqVckWy] 

okWfyckWy] csMfeaVu] Vscy&Vsful] dSje] pSl] [kks&[kks] dcM~Mh vkfn 'kkfey jghaA bu 

izfr;ksfxrkvksa esa ,lh,lvkbZvkj vkSj vkbZ,lVhlh ds fo|kfFkZ;ksa lfgr lh,lvkbZvks LVkQ 

lnL;ksa] ifj;kstuk lgk;dksa vkfn us Hkkx fy;kA bl [ksy vk;kstu ds nkSjku ,d 

lkaLd`frd dk;ZØe Hkh vk;ksftr fd;k x;kA dk;ZØe ds lekiu ij fofHkUu [ksy 

izfr;ksfxrkvksa ds fotsrkvksa dks Lo.kZ] jtr vkSj dkaL; ind nsdj lEEkkfur fd;k x;kA 

 
ARDOUR-2019 dk;ZØe dh dqN >yfd;ka 
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,lh,lvkbZvkj&vks,l, dk;ZØe 2019&20 % 

 

• MkW- veksy pkS/kjh }kjk vkWfIVDl ,oa QksVksfuDl ds {ks= esa O;k[;kuA 

• dsUnzh; fo|ky;] lSDVj&47] p.Mhx<+ esa vks,l, dk vkmVjhp dk;ZØeA 

• ,uthvks nkSjk % ladYi ,uthvks] [kkylk dsUnzA 

• lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ esa varjkZ"Vªh; izdk'k fnol euk;k x;kA 

• ySclu] vackyk] Hkkjr dk vkS|ksfxd nkSjkA 

• jk"Vªh; foKku fnol] lh,lvkbZvkj LFkkiuk fnol] lh,lvkbZvks LFkkiuk fnol ,oa jk"Vªh; 

izkS|ksfxdh fnol ij fofHkUu dk;ZØe vk;ksftr fd,A 

• Ldwy ds fo|kfFkZ;ksa ds fy, ^^ykbZV bu ykbZQ** fo"k; ij Mªkbax ,oa isfUVax izfr;ksfxrk 

vk;ksftr dhA 

 
 

b.Mks&fLol izf'k{k.k dsUnz ¼vkbZ,lVhlh½ 

 

lh,lvkbZvkj&dsUnzh; oSKkfud midj.k laxBu dh ,d ?kVd bdkbZ b.Mks&fLol izf'k{k.k dsUnz 

¼vkbZ,lVhlh½ fo|kfFkZ;ksa dks bathfu;fjax esa fMIyksek ,oa ,MokaLM fMIyksek iznku djrk gSA 

izf'k{k.k ds nkSjku dkS'ky fodkl gsrq O;kogkfjd izf'k{k.k ij cy fn;k tkrk gSA vkbZ,lVhlh 

eSdkVªkWfuDl] bysfDVªdy] fMt+kbu ,oa fuekZ.k] MkbZ ,oa eksYM] bysDVªkWfuDl ,oa edSfudy 

bathfu;fjax ds {ks= esa dk;Z djus okys leLr izeq[k m|ksxksa dh ekax dks iwjk djrk gSA 

 

orZeku esa vkbZ,lVhlh Lukrd ns'k&fons'k esa Åaps inksa ij dk;Zjr gSaA dqN vkbZ,lVhlh Lukrd 

vius Lo;a ds m|ksx pyk jgs gSa rFkk yksxksa dks jkst+xkj iznku dj jgs gSaA vkbZ,lVhlh dk 

vf/kns'k uohu ,oa v|ru ikB~;Øe] f'k{kk ,oa ewY;kadu i)fr;ksa ds lg;kstu ls Hkfo"; ds 

foKku ,oa izkS|ksfxdh yhMj rS;kj dj mUgsa izf'kf{kr djuk gSA 

 

bl izf'k{k.k dsUnz dk ewy mn~ns'; bUthfu;j@fMt+kbuj rFkk dq'ky dfeZ;ksa ds chp dk vUrj 

lekIr djus ds fy, Bksl iz;ksxkRed ì"BHkwfe okys ;qok rduhdh dehZ rS;kj djuk gSA lHkh 

izf'k{k.kkFkhZ O;fDrxr :i ls e'khuksa ij dk;Z djrs gSa vkSj mUgsa bl izdkj ls izf'kf{kr fd;k 

tkrk gS fd os vkS|ksfxd dk;Z LorU= :i ls dj ldsa ,oa okLrfod dk;Z&okrkoj.k ls 

ifjfpr gks ldsaA izf'k{k.k dh xq.koRrk cuk;s j[kus ds fy, dk;Z izn'kZu ds ewY;kadu dh ,d 

lqn`<+ iz.kkyh rS;kj dh xbZ gSA orZeku esa vkbZ,lVhlh dkS'ky vk/kkfjr fuEufyf[kr dk;ZØe 

lapkfyr dj jgk gS % 
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Ø-la- dk;ZØe vof/k o"kZ 2019&20 

esa dqy izos'k  

1.  MkbZ ,aM eksYM esfdax esa ,Mokal fMIyksek 4 o"kZ  15  

2.  eSdkVªkWfuDl ,aM baMfLVª;y vkWVkses'ku esa 

,Mokal fMIyksek 

4 o"kZ  15 

3.  bysDVªkWfuDl bathfu;fjax esa fMIyksek 3 o"kZ  55 

4.  edsfudy bathfu;fjax esa fMIyksek ¼Vwy ,aM 

MkbZ½ 

3 o"kZ  55 

5.  dSM@dSe esa LukrdksÙkj fMIyksek 1 o"kZ  10  

6.  eSdkVªkWfuDl esa LukrdksÙkj fMIyksek 1 o"kZ  10  

7.  eSdkVªkWfuDl esa ,MokaLM lfVZfQdsV dkslZ 6 ekg  15  

7.  dSM@dSe esa ,MokaLM lfVZfQdsV dkslZ 6 ekg  15  

 
o"kZ 2019&20 ds nkSjku dqy izos'k  190  

 

'kS{kf.kd l= 2019&20 ds fy, fnukad 7 tqykbZ] 2019 dks vk;ksftr vf[ky Hkkjrh; izos'k 

ijh{kk ds ek/;e ls 140 fo|kfFkZ;ksa dks laLFkku esa izos'k fn;k x;kA 

o"kZ 2019&20 ds nkSjku vkbZ,lVhlh }kjk fd, x, fofo/k fØ;kdykiksa dk fooj.k fuEukuqlkj 

gSA 

 

b.Mks&fLol izf'k{k.k dsUnz dk 54oka nh{kkar lekjksg 

b.Mks&fLol izf'k{k.k dsUnz] p.Mhx<+ dk 54oka nh{kkar lekjksg 28 twu] 2019 dks 

lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ esa vk;ksftr fd;k x;kA MkW- banzkuhy ?kks"k] ofj"B 

lykgdkj] f'k{kk] fjlpZ ,aM buksos'ku] LohVt+jySaM nwrkokl] ubZ fnYyh us eq[; vfrfFk ds :i 

esa dk;ZØe dh 'kksHkk c<+kbZA laLFkku ds dqy 116 fo|kfFkZ;ksa ¼edSfudy bathfu;fjax ds 51] 

bysDVªkWfuDl bathfu;fjax ds 49 rFkk LukrdksÙkj fMIyksek ds 16 fo|kfFkZ;ksa lfgr½ us fMIyksek 

izkIr fd,A  
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izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,lvkbZvks vkbZ,lVhlh fo|kfFkZ;ksa dks fMIyksek iznku djrs gq, 

 

 

eq[; vfrfFk vkbZ,lVhlh fo|kfFkZ;ksa dks eSMy iznku djrs gq, 

bl o"kZ fofHkUu {ks=ksa esa Lo.kZ ,oa jtr ind izkIr djus okys fo|kfFkZ;ksa dk fooj.k fuEukuqlkj 

gSa % 

 

edSfudy bathfu;fjax esa fMIyksek ¼Vwy ,oa MkbZ½ 

mÙkh.kZ Lukrd   % 51 

funs'kd Lo.kZ ind  % dqythr flag 

izkpk;Z jtr ind  % jke xksiky 

 

bysDVªkWfuDl bathfu;fjax esa fMIyksek 

mÙkh.kZ Lukrd   % 49 

funs'kd Lo.kZ ind  % vuqt xxZ 

izkpk;Z jtr ind  % iznhi dqekj 

 

    

vkbZ,lVhlh izos'k ijh{kk&2019  

laLFkku esa izos'k ds fy, 7 tqykbZ] 2019 ¼jfookj½ dks izos'k ijh{kk esa 140 lhVksa ds fy, 

924 us izos'k ijh{kk nhA vkbZ,lVhlh edsfudy bathfu;fjax ¼Vwy ,oa MkbZ½ rFkk bysDVªkWfud 
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bathfu;fjax esa 3&o"khZ; fMIyksek iznku djrk gS vkSj izR;sd dkslZ esa 55 fo|kFkhZ fy, tkrs gSa 

rFkk 4&o"khZ; esdkVªkWfuDl ,oa baMfLVª;y vkWVkses'ku vkSj MkbZ ,aM eksYM esfdax esa izR;sd dkslZ 

esa 15 fo|kFkhZ fy, tkrs gSaA  

 

vkbZ,lVhlh izos'k ijh{kk&2019 ds nkSjku fo|kFkhZ 

 

vkbZ,lVhlh izos'k dkmalfyax&2019 

vkbZ,lVhlh esa 2018&2019 l= ds fy, MkbZ ,aM eksYM esfdax esa 4&o"kh;Z ,Mokal fMIyksek ( 

MkbZ ,aM eksYM esfdax esa 4&o"khZ; ,Mokal fMIyksek ( edsfudy bathfu;fjax esa 3&o"khZ; 

fMIyksek vkSj bysDVªkWfuDl bathfu;fjax esa 3&o"khZ; fMIyksek dh dqy 140 lhVksa ij izos'k ds 

fy, 24 o 25 tqykbZ] 2019 dks vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks esa izos'k dkmalfyax 

vk;ksftr dh xbZA  

 

 

vkbZ,lVhlh izos'k dkmalfyax&2019 

 

vkbZ,lVhlh dSEil jkst+xkj 

Jh ih- ds- eka>h] ofj"B rduhdh vf/kdkjh ds usr`Ro esa xfBr jkst+xkj Vhe ds lefiZr iz;klksa 

ls dbZ izfrf"Br daifu;k¡ vkbZ,lVhlh esa fo|kfFkZ;ksa ds p;u ds fy, vkbZa vkSj bu daifu;ksa us 

yxHkx lHkh ik= fo|kfFkZ;ksa dks ukSdjh ds fy, pquk vkSj 'ks"k fo|kFkhZ mPp f'k{kk ds fy, 

x,A jkst+xkj iznku djus ds fy, vkbZ,lVhlh vkus okyh daifu;ksa esa 'kkfey gSa & xksnjst] 
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,MocZ VSDuksykWt+hl] ,fDldkWe] Quwd] dwdk] gksaMk] Vk;uksj] ckxQqy baVjus'uy ,y,yih] bZokt 

osaplZ] xzkWt&cSdVZ] QsaVe gSYFkds;j] ,scy gSYFkds;j] vkbZ,Vhlh lheUl ,lVhbZ] ch,u gkbZVS ,oa 

baM fLQ~V fy- bR;kfnA fo|kfFkZ;ksa dks 2-50 ls 6-00 yk[k izfro"kZ ds osru izLrkfor fd;k 

x;kA 

 

vkbZ,lVhlh iqjLdkj forj.k lekjksg&2019  

laLFkku esa vk;ksftr fofHkUu [ksy] lkaLd`frd dk;ZØeksa] ,ulhlh bR;kfn esa Hkkx ysus okys 

fo|kfFkZ;ksa ds fy, 27 twu] 2019 dks iqjLdkj forj.k lekjksg vk;ksftr fd;k x;kA izks- uhuk 

flUgk] izksQslj ,oa Mhu] ;qfuoflZVh Ldwy vkWQ eSustesaV LVMht+] thth,l bUnzizLFk 

fo'ofo|ky;] ubZ fnYyh bl volj ij eq[; vfrfFk ds :i esa mifLFkr gqbZa vkSj mUgksaus 

fo|kfFkZ;ksa dks iqjLdkj@eSMy iznku fd,A izks- vkj- ds- flUgk] funs'kd] 

lh,lvkbZvkj&lh,lvkbZvks Hkh dk;ZØe esa mifLFkr jgsA bl volj ij ,d lkaLd`frd dk;ZØe 

Hkh vk;ksftr fd;k x;kA 

 

vkbZ,lVhlh iqjLdkj forj.k lekjksg 2019 

vkbZ,lVhlh [ksy lIrkg&2020 

vkbZ,lVhlh [ksr lIrkg&2020 laLFkku esa 24&28 Qjojh] 2020 dks vk;ksftr fd;k x;kA 

dk;ZØe dk 'kqHkkjaHk f[kykfM+;ksa ds ekpZ ikLV ls gqvkA [ksy lIrkg ds nkSjku fofHkUu buMksj 

o vkmVMksj [ksy izfr;ksfxrk,a ;Fkk fØdsV] QqVckWy] okWyhckWy] cSMfeUVu] VhVh] dSje vkSj 

pSl vk;ksftr dh xbZaA [ksy lIrkg ds 'kqHkkjaHk ds rqjar ckn vkbZ,lVhlh ds izk/;kidksa vkSj 

fo|kfFkZ;ksa ds chp ,d nksLrkuk fØdsV eSp [ksyk x;kA lqJh laxhrk xxZ] jftLVªkj] 

vkbZ,lVhlh bl volj ij eq[; vfrfFk FkhaA  
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vkbZ,lVhlh [ksy lIrkg&2020 dh >yfd;ka 

 

vkbZ,lVhlh esa ,ulhlh xfrfof/k;kWa  

laLFkku ds fo|kfFkZ;ksa ds fy, ,ulhlh ,d fu;fer ,oa vfuok;Z fØ;kdyki gSA ,ulhlh dSMsVksa 

us okf"kZd izf'k{k.k f'kfoj lfgr jk"Vªh; Lrj ds vusd f'kfojksa esa f'kjdr dhA o"kZ ds nkSjku 

vkbZ,lVhlh ds ,ulhlh fØ;kdyki fuEukuqlkj jgs % 

 

• vkbZ,lVhlh ds 55 dSsMVksa us 24 twu ls 3 tqykbZ] 2019 dks ihththlh&11] lSDVj&11] 

p.Mhx<+ esa vk;ksftr okf"kZd ,ulhlh izf'kf{k.k f'kfoj ¼,Vhlh½ esa ,,uvks lfgr 

izfrHkkfxrk dhA 

• vkbZ,lVhlh ds fo|kFkhZ fgrs'k ¼2018&96½ us 16&27 vxLr] 2019 dks egksr] iatkc esa 

vk;ksftr csfld yhMjf'ki dSai esa Hkkx fy;kA dSMsV us bl f'kfoj ds nkSjku vk;ksftr 

fofHkUu fØ;kdykiksa esa Hkkx fy;k vkSj [ksy izfr;ksfxrkvksa esa jtr ind izkIr fd;kA 
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• vkbZ,lVhlh ds 40 dSMsVksa us 2] p.Mhx<+ cVkfy;u ,ulhlh }kjk 5 flrEcj] 2019 dks 

jk;iqj [kqnZ] p.Mhx<+ esa vk;ksftr LoPN Hkkjr vfHk;ku jSyh esa Hkkx fy;kA 

• vkbZ,lVhlh us egkRek xka/kh dh 150osa tUefnol ds miy{; esa vk;ksftr dk;ZØeksa ds 

Øe esa 22 flrEcj] 2019 dks vk;ksftr iSu&bafM;k LoPNrk i[kokM+k fjys lkbfdy jSyh 

esa Hkkx fy;kA vkbZ,lVhlh ds ikap dSMsVksa ;Fkk ruqt jkt iksMy] iznhi flag] v{k;] 

dquky] vafdr us vkbZ,lVhlh ds ladk; lnL; ys- fgaf'oanj flag ds usr`Ro esa lkbZfdy 

ls cSVu dks vackyk dSaV esa vackyk xzqi dks lkSaikA vkWy LVsV ,ulhlh egkfuns'kkyk;ksa 

}kjk vk;ksftr ;g lkbZfdy jSyh ukxfjdksa esa fnu&izfrfnu dk;ksZ esa LoPNrk ds egRo 

dks izlkfjr djus ds fy, vk;ksftr dh xbZ FkhA 

• laLFkku ds lkr dSMsVksa us 1 ls 15 uoEcj] 2019 dks p.Mheafnj dSaV esa vk;ksftr 

vkehZ vVSpesaV dSai ¼,,lh½ esa Hkkx fy;kA 

• laLFkku ds nl dSMsVksa us 25 uoEcj ls 4 fnlEcj] 2019 dks ,ulhlh vdkneh] jksiM+] 

iatkc esa v;ksftr ^la;qDr okf"kZd izf'kf{k.k f'kfoj* esa Hkkx fy;kA  

 

 
vkbZ,lVhlh fo|kFkhZ fofHkUu ,ulhlh fØ;kdykiksa esa Hkkx ysrs gq, 

 

vkbZ,lVhlh esa ,u,l,l xfrfof/k;ka 

,u,l,l dk;ZØe izHkkjh] Jh vt; dqekj] rduhdh lgk;d us vkbZ,lVhlh fo|kfFkZ;ksa esa 

tkx:drk mRiUu djus ds fy, ukVd] LoPN Hkkjr jSyh] uqDdM+ ukVd vkfn vk;ksftr djrs 

gq, dbZ lkekftd fØ;kdyki djok,A bu fØ;kdykiksa esa vkbZ,lVhlh fo|kfFkZ;ksa vkSj ,ulhlh 

dSMsVksa us Hkkx fy;kA  

 

vkbZ,lVhlh fo|kfFkZ;ksa }kjk LoPN Hkkjr jSyh 

vkbZ,lVhlh ds ,u,l,l vkSj ,ulhlh dSMsVksa us 30 flrEcj] 2019 dks LoPN Hkkjr jSyh 

fudkyhA bl volj ij fo|kfFkZ;ksa us yksxksa dks IykfLVd dk iz;ksx u djus vkSj vius 

vklikl ds okrkoj.k dks LoPN j[kus gsrq izksRlkfgr djus ds fy, nks uqDdM+ ukVd 

vk;ksftr fd,A fo|kfFkZ;ksa us xfy;ksa esa iM+s dpjs dks mBkdj turk ds chp LoPN okrkoj.k 

ds egRo dk lans'k fn;kA 
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vkbZ,lVhlh fo|kFkhZ LoPN Hkkjr jSyh ds nkSjku 

 

vkbZ,lVhlh esa R;kSgkjksa dk vk;kstu 

vkbZ,lVhlh Nk=kokl esa 10 tuojh] 2020 dks yksgM+h eukbZ xbZA izks- vkj- ds- flUgk] 

funs'kd] lh,lvkbZvkj&lh,lvkbZvks us bl volj ij iwtk&vpZuk dhA laLFkku esa 5 uoEcj] 

2019 dks fo|kfFkZ;ksa vkSj LVkQ lnL;ksa us fo'odekZ t;arh Hkh eukbZA 

 

 

 

laLFkku esa yksgM+h dk vk;kstu 

 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ esa jDrnku f'kfoj 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ esa ,pMh,Qlh cSad fy-] djalh pSLV] 

p.Mhx<+ ds lg;ksx ls 24 vDrwcj] 2019 dks ihthvkbZ] p.Mhx<+ ds rRoko/kku esa ,d 



Page | 296  
 

jDrnku f'kfoj yxk;k x;kA  x,A vkbZ,lVhlh ds fo|kfFkZ;ksa vkSj LVkQ lnL;ksa us jDrnku 

f'kfoj esa mRlkgiwoZd Hkkx fy;k vkSj jDrnku dk usd dk;Z fd;kA 

 

 

 

vkbZ,lVhlh fo|kFkhZ jDrnku djrs gq, 

 

laLFkku }kjk Hkkjrh; LVsV cSad ds lkFk feydj 5 ekpZ] 2020 dks ihthvkbZ,ebZvkj] p.Mhx<+ 

ds lg;ksx esa ,d vkSj jDrnku f'kfoj yxk;k x;kA bl f'kfoj dk mn~?kkVu laxBu ds 

phQ oSKkfud MkW- ,p- ds- ljnkuk us fd;kA Hkkjrh; LVsV cSad] lSDVj&30] p.Mhx<+ dh 

izca/kd Jherh usgk 'kekZ Hkh bl volj ij mifLFkr FkhaA bl jDrnku f'kfoj ds nkSjku 

yxHkx 80 ;wfuV jDr ,d= fd;k x;kA Jh ufjUnz flag tLlly] fizafliy] vkbZ,lVhlh us 

bl dk;ZØe dks lQy cukus ds fy, fo|kfFkZ;ksa vkSj LVkQ lnL;ksa ds iz;klksa dh ljkguk 

dhA 

 

vkbZ,lVhlh fnol dk vk;kstu 

vkbZ,lVhlh fnol ds miy{; esa 24 flrEcj] 2019 dks vkbZ,lVhlh lHkkxkj esa ,d 

lkaLd`frd dk;ZØe vkSj u, fo|kfFkZ;ksa ds Lokxr gsrq ikVhZ dk vk;kstu fd;k x;kA o"kZ 

2019 ds u, fo|kfFkZ;ksa us bl volj ij vk;ksftr ùR;] laxhr ,oa dkO; ds {ks= esa viuh 

izfrHkk iznf'kZr dhA 

 

 
vkbZ,lVhlh&fnol 2018 lekjksg dh dqN >yfd;ka 

 



Page | 297  
 

 

 

vkbZ,lVhlh esa fo|kFkhZ lekos'ku dk;ZØe 

dsUnz esa 29 tqykbZ ls 2 vxLr] 2019 rd fo|kFkhZ lekos'ku dk;ZØe vk;ksftr fd;k x;kA 

ikap fnolh; bl dk;ZØe esa vkx ls cpko ,oa vkink izca/ku] lM+d lqj{kk] le; izca/ku 

dk egRo] ;ksx] ekuoh; ewY; ,oa ruko eqDr thou tSls fofo/k fo"k;ksa ij tkx:drk 

O;k[;ku j[ks x,A fo|kfFkZ;ksa dk vkbZ,lVhlh ds fizafliy] jftLVªkj] foHkkx izeq[kksa vkSj ladk; 

lnL;ksa ls ifjp; djok;k x;kA dk;ZØe esa fo|kfFkZ;ksa dks vkdneh fu;eksa] [ksy] ,ulhlh] 

,u,l,l] bZ-;a= izdks"B] jkscksfVDl Dyc] vkbZ,lVhlh buksos'ku Dyc bR;kfn dh tkudkjh nsus 

ds fy, dbZ l= j[ks x,A 

 

 

 

fo|kFkhZ lekos'ku dk;ZØe dh dqN >yfd;ka 

 

vkbZ,lVhlh ls mÙkh.kZ gksdj tkus okys fo|kfFkZ;ksa ds fy, vkbZ,lVhlhvks,l, }kjk 

ijke'khZ dk;ZØe 

vkbZ,lVhlh iwoZ Nk= la?k ¼vkbZ,lVhlhvks,l,½ }kjk vkbZ,lVhlh ls mÙkh.kZ gksdj tkus okys 

fo|kfFkZ;ksa ds fy, 27 twu] 2019 dks izkr% 9-00 ls 12-30 cts rd vkbZ,lVhlh lHkkxkj 

esa ,d ijke'khZ dk;ZØe vk;ksftr fd;k x;kA bl volj ij Jh vlhr iky efyd] 

Jh vfuy lsygh] Jh eqds'k vxzoky] Jh dSyk'k HkkfV;k] Jh nhid [kaMwjh] Jh ,p-

,e- flag] Jh jkts'k [kUuk] Jh ,lih,l Nkxj] Jh uhjt lkguh vkSj Jh vkbZ-ih- 

tLly us fo|kfFkZ;ksa dks izsfjr ,oa izksRlkfgr fd;kA 

 

 

vkbZ,lVhlhvks,l, }kjk fo|kfFkZ;ksa ds fy, vk;ksftr ijke'khZ dk;ZØe 
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vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1969 cSp dk Lo.kZ t;arh dk;ZØe  

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1969 cSp dh Lo.kZ t;arh ds volj ij 8 

uoEcj] 2019 dks vkbZ,lVhlh lHkkxkj esa ,d HkO; dk;ZØe vk;ksftr fd;k x;kA ;gka ;g 

crkuk mYys[kuh; gS fd vkbZ,lVhlh ds fo|kfFkZ;ksa dk 1969 cSPk lcls NksVk cSp Fkk] ftlesa 

dsoy 29 fo|kFkhZ gh FksA vkbZ,lvhlh ds 1969 cSp ds fo|kFkhZ bl dk;ZØe esa Hkkx ysus 

ds fy, vius ifjokj lfgr ns'k&fons'k] vejhdk o dukMk lfgr] ls ;gka igqapsA 

 

 

 

 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1969 cSp dk Lo.kZ t;arh dk;ZØe 

 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1994 cSp dk jtr t;arh dk;ZØe  

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1994 cSp dh jtr t;arh ds volj ij 

vkbZ,lVhlh esa 20 fnlEcj] 2019 dks ,d dk;ZØe vk;ksftr fd;k x;kA blesa eSdkVªkWfuDl 

esa 4 o"khZ; ,MokaLM fMIyksek ds izFke cSp us Hkh fgLlk fy;kA vkbZ,lvhlh ds 1994 cSp 

ds fo|kFkhZ bl dk;ZØe esa Hkkx ysus ds fy, vius ifjokj lfgr ns'k&fons'k ;Fkk vkLVªsfy;k] 

dukMk] vejhdk] flaxkiqj] gkaxdkax o phu ls ;gka igqapsA  

 

 

 

 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ds 1994 cSp dk jtr t;arh dk;ZØe 
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LekVZ bafM;k gSdkFkkWu ¼gkMZos;j ,fM'ku½&2019 dk vkbZ,lVhlh esa vk;kstu 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks esa 8 ls 12 tqykbZ] 2019 dks LekVZ bafM;k 

gSdkFkkWu&2019 dk ikap fnolh; Qkbuy vk;ksftr fd;k x;kA bl dk;ZØe dk dsUnzh;d`r 

mn~?kkVu MkW- jes'k iks[kfj;ky ^fu'kad*] dsUnzh; ekuo ,oa lalk/ku fodkl ea=h] Hkkjr ljdkj us 

ohfM;ks dkWUQzsaflax ds ek/;e ls fd;kA LFkkuh; :i ls dk;ZØe dk fof/kor~ mn~?kkVu 

lh,lvkbZvkj&lh,lvkbZvks] p.Mhx<+ ds funs'kd izks- vkj- ds- flUgk vkSj MkW- vkj- ds- lksuh] 

{ks=h; vf/kdkjh ,oa funs'kd] ,uMCY;qvkjvks] ,vkbZlhVhbZ] p.Mhx<+ }kjk ,vkbZlhVhbZ] fofHkUu 

ea=ky;ksa] izfrHkkxh Vheksa ,oa laxBu LVkQ dh mifLFkfr esa vkbZ,lVhlh lHkkxkj esa fd;k x;kA 

izks- vkj- ds flUgk us bl volj ij leLr x.kekU; vfrfFk;ksa vkSj izfrHkkfx;ksa dk laxBu esa 

Lokxr fd;kA MkW- eksfgr xaHkhj] uokpkj funs'kd] uokpkj izdks"B] ekuo lalk/ku fodkl 

ea=ky;] Hkkjr ljdkj] ,vkbZlhVhbZ ,oa fofHkUu ea=ky;ksa ds izfrfuf/k;ksa us dk;ZØe dh 'kksHkk 

c<+kbZA 

 

dsUnz esa vk;ksftr bl dk;ZØe esa pquh xbZ dqy 15 Vheks us Hkkx fy;kA Vheksa us fofHkUu 

ea=ky;ksa ;Fkk ÅtkZ] jsyos] d`f"k] lM+d ifjogu ea=ky; vkSj vkW;y bafM;k fy- tSls lkotZfud 

{ks= ds miØeksa }kjk nh xbZ leL;kvksa ij dk;Z fd;kA ;g gSdkFkku ;qok izfrHkkvksa dks ,sls 

gkMZos;j mRiknksa ds fodkl ds fy, izksRlkfgr djrk gS] tks 'kq) ty] Bksl vif'k"V izca/ku 

vkfn tSlh leL;kvksa ds lek/kku esa mi;ksxh gksaA vkbZ,lVhlh esa vk;ksftr gSdkFkkWu fØ;kdykiksa 

esa izfrHkkfx;ksa ds fy, ;ksx ds l= Hkh j[ks x,A 

 

;gka ;g crkuk mYys[kuh; gS fd ns'k esa LekVZ bafM;k gSdkFkkWu 2019 ds Qkbuy dh est+ckuh 

djus okys 18 uksMy dsUnzks esa vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks ,d gSA izks- ';ke lqanj 

iVuk;d] funs'kd] ,uvkbZVhVhVhvkj] p.Mhx<+ dk;ZØe ds lekiu fnol ij eq[; vfrfFk Fks 

vkSj mUgksaus bl izfr;ksfxrk ds fotsrkvksa dks iqjLd̀r fd;kA 
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LekVZ bafM;k gSdkFkkWu ¼gkMZos;j ,fM'ku½&2019 dh >yfd;ka 

 

vkbZ,lVhlh esa vkS|ksfxd ehV 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks us vkbZ,lVhlh m|fe;ksa ds lkFk 31 vDrwcj] 2019 dks 

,d cSBd vk;ksftr dhA blesa vkbZ,lVhlh ds 19 m|fe;ksa us Hkkx fy;k vkSj vius dk;Z 

vuqHko lka>k fd,A bl cSBd esa fo|kfFkZ;ksa ds csgrj dkS'ky fodkl ds fy, vkbZ,lVhlh ds 

ikB~;Øe ij Hkh ppkZ dh xbZA 

 

vkbZ,lVhlh m|fe;ksa ds lkFk vkS|ksfxd cSBd 
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vkbZ,lVhlh uokpkj izdks"B 

ekuo lalk/ku ea=ky;] Hkkjr ljdkj us ,e,pvkjMh uokpkj izdks"B dh LFkkiuk bl mn~ns'; ls 

dh gS fd ns'k ds fo|kFkhZ dks uohu fopkjksa ds l`tu vkSj uokpkj esa viuh l`tukRed ÅtkZ 

dks yxk ldsa rFkk mUgsa bl izdkj izksRlkfgr fd;k tk, rkfd os Lo;a vius LVkVZ vi ,oa 

m|e [kksy ldsaA ekuo lalk/ku fodkl ea=ky; ds fn'kkfunsZ'kksa ds vuqlkj vkbZ,lVhlh esa 

uokpkj izdks"B dh LFkkiuk vDrwcj] 2018 esa dh xbZA o"kZ 2019&2020 ds fy, ekuo lalk/ku 

fodkl ea=ky; ds uokpkj izdks"B dh ;kstukvksa dk vuqlj.k djrs gq,] vkbZ,lVhlh us Jh g"kZ 

dqekj] rduhdh vf/kdkjh ds usr`Ro esa fuEufyf[kr fØ;kdyki vk;ksftr fd, % 

• ekuo lalk/ku fodkl ea=ky; }kjk fMt+kbu ifjdYiuk] uokpkj vkSj m|ferk fodkl ij 

vk;ksftr yxHkx 50 vkWuykbZu oscxksf"B;ksa esa vkbZ,lVhlh ds fo|kfFkZ;ksa us Hkkx fy;kA 

• fo|kfFkZ;ksa us ,e,pvkjMh }kjk vk;ksftr ^QzwQ vkWQ dkWUlSIV* izfr;ksfxrk esa Hkkx fy;k 

vkSj vkWVkses'ku] d`f"k ,oa ÅtkZ izca/ku tSls fo"k;ksa ij vkfniz:i rS;kj fd,A 

 

vkbZ,lVhlh uokpkj izdks"B ds fØ;kdykiksa dh >yfd;ka 

 

vkbZ,lVhlh esa vk;ksftr dk;Z'kkyk,a 

vkbZ,lVhlh ds f'k{kdksa vkSj fo|kfFkZ;ksa ds Kku esa lao/kZu ds fy, o"kZ 2019&20 esa laLFkku 

esa dbZ dk;Z'kkyk,a vk;ksftr dh xbZa % 

 

1- lSe vkWVkses'kUl VSd izk- fy- ds lg;ksx esa jkscksfVDl dk;Z'kkyk dk vk;kstu 

dsUnz esa 20 flrEcj] 2019 dks lSe vkWVkses'kUl VSd izk- fy- ds lg;ksx ls ^vkWVkses'ku 

,aM dksyksczsfVo jkscksV~l* ij ,d jkscksfVDl dk;Z'kkyk vk;ksftr dh xbZA fo|kfFkZ;ksa dks 

blesa jkscksfVDl dk iz;ksx djrs gq, vkWVkses'ku ds {ks= dk vuqHko feykA 
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jkscksfVDl dk;Z'kkyk esa vuqHko xzg.k djrs fo|kFkhZ 

 

2- vkbZ,lVhlh fo|kfFkZ;ksa }kjk jkscksfVDl dk;Z'kkyk dk vk;kstu 

vkbZ,lVhlh jkscksfVDl Dyc ds ek/;e ls xr o"kZ vk;ksftr dh xbZ dk;Z'kkykvksa ds 

vuqØe esa dsUnz ds vafre o"kZ ds fMIyksek fo|kfFkZ;ksa us ^vjMwbuks csLM&okW;l daVªksYM 

fid ,aM Iysl* jkscksfVDl dk;kZ'kkyk dk vk;kstu fd;kA ;g dk;Z'kkyk 30 flrEcj ls 

1 vDrwcj] 2019 dks vk;ksftr dh xbZA izfrHkkfx;ksa us bl dk;Z'kkyk esa ewyHkwr 

jkscksfVDl] fofHkUu izdkj ds laosfn;ksa ,oa lw{e&fu;a=dksa ds lkFk muds baVjQsl] la?kVdksa 

ds okfjax o lksfYMfjax vkfn ds ckjs esa tkudkjh izkIr dhA 

 

vkbZ,lVhlh fo|kfFkZ;ksa }kjk vk;ksftr jkscksfVDl dk;Z'kkyk 

 

3- vkbZvksVh ,oa jkscksfVDl dk;Z'kkyk 

dsUnz esa 19 ls 21 twu] 2019 dks jkscksgaV ds lg;ksx ls ^vkbZvksVh ,aM jkscksfVDl* 

dk;Z'kkyk vk;ksftr dh xbZA bl dk;Z'kkyk esa jkscksgaV dEiuh ds fo'ks"kKksa us 

vkbZ,lVhlh ds fo|kfFkZ;ksa dks izf'k{k.k iznku fd;kA 

 

4- vkbZvksVh vk/kkfjr ifjekiu midj.kksa ij dk;Z'kkyk 

dsUnz esa vkbZvksVh vk/kkfjr ifjekiu midj.kksa ij ,d dk;Z'kkyk VSdVªkWfuDl bafM;k izk- 

fy- }kjk 16 flrEcj] 2019 dks vk;ksftr dh xbZA 
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5- ,UMªkW;M ,si fMoyiesaV odZ'kkWi 

vkbZbZbZbZ lh,lvkbZvkj vdkneh&lh,lvkbZvks ,oa uSuksizkS|ksfxdh ifj"kn~ fo|kFkhZ 'kk[kk us 

dksfMax CykWDl ds lg;ksx ls 11 vDrwcj] 2019 dks vkbZ,lVhlh esa ^,UMªkW;M ,si 

fMoyiesaV* dk;Z'kkyk dk vk;kstu fd;kA 

 

6- ^ty ijh{k.k ,oa fo'ys"k.k ds fy, ewyHkwr ,oa mUur dkS'ky* ij dkS'ky fodkl 

dk;ZØe 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks esa ^ty ijh{k.k ,oa fo'ys"k.k ds fy, ewyHkwr 

,oa mUur dkS'ky* ij ikap fnolh; dkS'ky fodkl dk;ZØe 16 ls 21 fnlEcj] 2019 

dks vk;ksftr fd;k x;kA bl dk;ZØe esa vkbZvkbZVh] #M+dh] >kj[kaM dsUnzh; 

fo'ofo|ky;] xq: ukud nso fo'ofo|ky;] lhvkbZvkbZvkjlh&csaxyq:] xq: tEHks'oj 

foKku ,oa izkS|ksfxdh fo'ofo|ky;&fglkj] egkjkt vxzlsu fo'ofo|ky;&cn~nh] p.Mhx<+ 

;qfuoflZVh vkSj iatkc fo'ofo|ky;] p.Mhx<+ lfgr vusd laLFkkuksa ds fo|kfFkZ;ksa vkSj 

ladk; lnL;ksa us izfrHkkfxrk dhA bl dk;Z'kkyk esa ty ds uewuksa] xq.koÙkk fu;a=.k ,oa 

fujkdj.k vkfn fo"k;ksa ij 11 fo'ks"kK O;k[;ku vk;ksftr fd, x,A ;g dk;Z'kkyk 

fofHkUu izdkj dh ty laca/kh leL;kvksa ds lek/kku [kkstus ds fy, ty jklk;u ds 

{ks= esa izfrHkk ,oa tu'kfDr dks izksRlkfgr djus ds mn~ns'; ls vk;ksftr dh xbZA 

 

 

 

^ty ijh{k.k ,oa fo'ys"k.k ds fy, ewyHkwr ,oa mUur dkS'ky* ij dkS'ky fodkl dk;ZØe dh dqN >yfd;ka 

 

7- ifj'kq) d`f"k rduhdsa ,oa iks"k.k{ke d`f"k ds fy, izkS|ksfxfd;ka ij dk;Z'kkyk 

lh,lvkbZvkj&lh,lvkbZvks ,oa vkbZ,lVhlh us Mh,lvkbZvkj ds lg;kssx ls lh,lvkbZvkj 

lesfdr dkS'ky igy dk;ZØe ds varxZr 5 ekpZ] 2020 dks ifj'kq) d`f"k rduhdsa ,oa 

iks"k.k{ke d̀f"k ds fy, izkS|ksfxfd;ka fo"k; ij ,d dk;Z'kkyk dk vk;kstu fd;kA 

dk;Z'kkyk dk mn~ns'; iks"k.k{ke [ksrh ds fy, ifj'kq) d`f"k rduhdksa vkSj izkS|ksfxfd;ksa 

esa gq, fodkl ls izfrHkkfx;ksa dks voxr djokuk FkkA dk;Z'kkyk esa fuEu fo"k;ksa ij 

fopkj foe'kZ fd;k x;k& ¼d½ iks{k.k{kerk ds fy, ifj'kq) d`f"k ¼[k½ e`nk ,oa ikS/kksa 

ds fyk izksfDley] gk;ij LiSDVªy ,oa fjeksV lsafUlax ¼x½ thvkbZ,l dk iz;ksx djrs 
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gq, vkadM+ksa dh Lisf'k;y ,oa VSEiksjy ekufp=.k ,oa lesdu ¼?k½ flapkbZ iz.kkfy;ksa ,oa 

ty izca/ku ds fy, foK ;kstuk,a ¼M~-½ ,xzh&bUQksjesfVDl ds fy, vkbZvksVh ,oa 

DykmM lsok,a] rFkk ¼p½ ifj'kq) d`f"k ds fy, lkWQ~Vos;j ,oa eksckby ,siA 

 

8- ;qokvksa ds fy, okarfj{k lEesyu&2019 

vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks esa lh,lvkbZvkj lesfdr dkS'ky igy dk;ZØe 

ds varxZr 27 fnlEcj] 2019 dks ;qokvksa ds fy, okarfj{k lEEksyu&2019 vk;ksftr 

fd;k x;kA bl lEEksyu dk fo"k; ^okarfj{k foKku vuqla/kku ,oa okarfj{k v/;;u esa 

volj* FkkA bl lEEksyu esa p.Mhx<+ {ks= ds vklikl ds 6 dsUnzh; fo|ky;ksa ds 13 

ls 18 o"kZ ds vk;q ds yxHkx 140 fo|kfFkZ;ksa us Hkkx fy;kA bl volj ij Jh 

jkYQ gSdy] lhbZvks] baVjus'uy Lisl ,M~;qds'ku baLVhV~;wV] teZuh eq[; oDrk FksA Jh 

uonhi flag] laLFkkid ,oa v/;{k] oYMZ Lisl dkmafly us viuh mifLFkfr ls dk;ZØe 

dh 'kksHkk c<+kbZ rFkk izfrHkkfx;ksa dks okarfj{k f'k{kk ,oa lacaf/kr izfr;ksfxrkvksa esa 

voljksa dh foLr`r tkudkjh nhA 

 

 

 

vkbZ,lVhlh esa vk;ksftr ;qokvksa ds fy, okarfj{k lEesyu&2019 

 

9- vkbZ,lVhlh esa ^tu'kfDr QkWj ty'kfDr* fo"k; ij iksLVj izfr;ksfxrk 

lh,lvkbZvkj&ftKklk dk;ZØe ds varxZr vkbZ,lVhlh] lh,lvkbZvkj&lh,lvkbZvks esa 

^tu'kfDr QkWj ty'kfDr* fo"k; ij ,d iksLVj izfr;ksfxrk vk;ksftr dh xbZA laxBu 

esa 19 tqykbZ] 2019 dks vk;ksftr bl izfr;ksfxrk esa dsUnzh; fo|ky;&4 vackyk vkSj 

dsUnzh; fo|ky; vkbZVhchih&Hkkuw] jkex<+ ds 110 fo|kfFkZ;ksa us Hkkx fy;kA fo|kfFkZ;ksa us 

vius nkSjs ds nkSjku lh,lvkbZvks vkSj vkbZ,lVhlh iz;ksx'kkykvksa esa fo'ks"k #fp fn[kkbZ 

vkSj oSKkfudksa ls ckrphr dhA ;g iksLVj izfr;ksfxrk iz/kkuea=h Jh ujsUnz eksnh ds ^ty 

'kfDr vfHk;ku* ls izsfjr gksdj djokbZ xbZA 
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10- ÅtkZ] laosnh ,oa la{kkj.k vuqiz;ksxksa ds fy, fo|qr&jklk;u rduhdksa ij dk;Z'kkyk 

lh,lvkbZvkj&lh,lvkbZvks ,oa vkbZ,lVhlh us Mh,lvkbZvkj ds lg;kssx ls 

lh,lvkbZvkj lesfdr dkS'ky igy dk;ZØe ds varxZr 18 o 19 uoEcj] 2019 

dks ÅtkZ] laosnh ,oa la{kkj.k vuqiz;ksxksa ds fy, fo|qr&jklk;u rduhdksa ij ,d 

dk;Z'kkyk dk vk;kstu fd;kA dk;Z'kkyk dk mn~ns'; izfrHkkfx;ksa dks fo|qr&jklk;u 

rduhdksa esa gq, uohure fodkl ds ckjs esa tkudkjh iznku djuk FkkA 

 

 

ÅtkZ] laosnh ,oa la{kkj.k vuqiz;ksxksa ds fy, fo|qr&jklk;u rduhdksa ij vk;ksftr dk;Z'kkyk 

 

11- vkbZ,lVhlh ladk; lnL;ksa ds fy, dk;ZLFky dh mRd`"Vrk ,oa ruko izca/ku ij 

dk;Z'kkyk 

vkbZ,lVhlh esa 12 Qjojh] 2020 dks ladk; lnL;ksa ds fy, dk;ZLFky dh mRd̀"Vrk 

,oa ruko izca/ku ij ,d dk;Z'kkyk dk vk;kstu fd;k x;kA lqJh lqes/kk ryokj 

us bl volj ij lacksf/kr fd;kA 

 

 

fofHkUu izfr;ksfxrkvksa esa vkbZ,lVhlh fo|kfFkZ;ksa dh izfrHkkfxrk 

vkbZ,lVhlh ds fo|kfFkZ;ksa us fjiksVkZ/khu vof/k esa jk"Vªh; Lrj dh dbZ rduhdh 

izfr;ksfxrkvksa] ifj;kstuk izn'kZfu;ksa] dk;Z'kkykvksa] lEEksyuksa ,oa iz'uksÙkjh izfr;ksfxrkvksa esa 

Hkkx fy;k] ftudk fooj.k fuEukuqlkj gS % 

• vkbZ,lVhlh fo|kfFkZ;ksa us lh,lvkbZvkj vdkneh }kjk 6 ls 9 flrEcj] 2019 dks 

vk;ksftr vkjMksj&2019 [ksy izfr;ksfxrkvksa esa Hkkx fy;k vkSj dbZ iqjLdkj thrsA 

• VSDuksf'k;u oYMZ jkscksfVd izfr;ksfxrk 23 ls 25 flrEcj] 2019 dks R;kxjkt 

LiksV~Zl dkWEIySDl] ubZ fnYyh esa vk;ksftr dh xbZA vkbZ,lVhlh ds fo|kfFkZ;ksa us 

blesa f'kjdr dh vkSj bl volj ij vk;ksftr ^baMfLVª;y vkWVkses'ku ,aM 

jkscksfVDl izkslSl daVªksy* dk;Z'kkyk esa Hkkx fy;kA 

• FkzLV&3ds19 dk vk;kstu lhthlh] ykaMªk }kjk 16 flrEcj] 2019 dks fd;k x;kA 

vkbZ,lVhlh ds fo|kfFkZ;kas us bl dk;ZØe ds nkSjku dSM ekWMfyax] tax;kMZ okMZ] 
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gSej LVªkbd] ysFk ekLVj ,oa bathfu;lZ vkbZ tSlh fofHkUu izfrLi/kkZvksa esa Hkkx 

fy;kA ;gka ;g mYys[kuh; gS fd lanhi flag vkSj fnus'k dqekj us bathfu;lZ vkbZ 

izfr;ksfxrk esa Øe'k% izFke o f}rh; iqjLdkj izkIr fd;kA 

• vkbZ,lVhlh dh Nk=k fuf/k xqIrk us 5 ls 12 vDrwcj] 2019 dks vk;ksftr bafM;k 

ekynho VSLV lhjht+ VwukZesaV&2019 esa dsUnz dk izfrfuf/kRo fd;kA 

 

 

 

bafM;k ekynho VSLV lhjht+ VwukZesaV&2019 esa fuf/k xqIrk ¼2017&100½ VªkWQh ,oa vU; izfrHkkfx;ksa ds lkFk 

 

• ifjorZu&2ds19 dk vk;kstu lhthlh] ykaMªk }kjk 13 ls 14 uoEcj] 2019 dks 

fd;k x;kA vkbZ,lVhlh ds fo|kFkhZ fnfot ¼2017&79½ us bl dk;ZØe ds nkSjku 

jkscksV esfdax izfr;ksfxrk esa f}rh; LFkku izkIr fd;k] tcfd rhljs o"kZ ds 

bysDVªkWfud ds Nk=ksa us VªSt+j gaV izfr;ksfxrk esa rhljk LFkku izkIr fd;kA 

 

vkbZ,lVhlh esa vU; fØ;kdyki 

vkbZ,lVhlh Mh,lVh] Mh,lVh] Hkkjr ljdkj tSls fofHkUu laxBuksa dh dbZ ifj;kstukvksa esa 

Hkh 'kkfey gSA 

 

1- izf'k{k.k ,oa ,izsafVl izdks"B 

o"kZ ds nkSjku lh,lvkbZvkj&lh,lvkbZvks esa dqy 312 ,e-VSd-] ch-VSd-] ,e-,llh- 

rFkk vU; fo|kFkhZ vkS|ksfxd izf'k{k.k ds fy, vk,A ,e-VSd- fo|kfFkZ;ksa ds fy, 

izf'k{k.k vof/k 6 lIrkg ls 1 o"kZ rd dh vof/k dh FkhA Hkkjr ljdkj dh 

,izsafVlf'ki ;kstuk ds varxZr 17 izf'k{kqvksa us laxBu esa dk;ZHkkj xzg.k fd;kA 

 

2- Mh,lVh ifj;kstuk ^^Hkkjr esa fufeZr oSKkfud midj.kksa ,oa la?kVdksa dh funsf'kdk dk 

izdk'ku** 

3- xr n'kdksa esa ns'k esa midj.k m|ksx us u, vk;ke LFkkfir fd, gSaA ns'k eas u dsoy 

oSKkfud midj.kksa dk fuekZ.k c<+k gS] cfYd midj.kksa dh jsat vkSj mudh fdLe esa Hkh 

O;kid ifjorZu gqvk gSA Hkkjr midj.k m|ksx esa lao/kZu ds gksrs gq, Hkh ;g tkuuk 
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vko';d gS fd ek=k vkSj xq.koÙkk nksuksa dh n`f"V ls D;k visf{kr gS rFkk D;k miyC/k 

gS] vr% blds lek/kku ds fy, Mh,lVh us lh,lvkbZvkj&lh,lvkbZvks dks ^Hkkjr esa 

fufeZr oSKkfud midj.kksa ,oa la?kVdksa dh funsf'kdk dk izdk'ku* fo"k;d ifj;kstuk dh 

laLrqfr iznku dhA #- 46-00 yk[k dh ;g ifj;kstuk Mh,lVh us ekpZ] 2017 esa laxBu 

dks iznku dh] ftldh vof/k 36 ekg gSA bl ifj;kstuk dk eq[; mn~ns'; fuEufyf[kr 

lwpuk ;qDr Hkkjr esa fufeZr oSKkfud midj.kksa ,oa la?kVdksa dh funsf'kdk ds :i esa 

MkVkcsl rS;kj djuk gS % 

 

• Hkkjr esa midj.k m|ksx dk flagkoyksdu 

• midj.kksa ,oa la?kVdksa vkSj muds fuekZrkvksa dh oxhZd`r lwph 

• midj.k ,oa la?kVd fuekZrkvksa dh o.kkZuqØfed lwph 

• midj.k ,oa la?kVd fuekZrkvksa dk jkT;okj fooj.k 

• vkWuykbZu O;kikj ds fy, oSc vk/kkfjr funsf'kdk fyad 

• Hkkjrh; midj.kksa ds fu;kZr dks c<+kok nsus ds fy, oScvk/kkfjr lwpuk dk fyad 

• funsf'kdk dh lhMh ds lkFk gkMZdkWih 

 

vkS|ksfxd bZdkb;ksa ls vkadM+s ,d= djus ds fy, jk"Vªh; Lrj ij ,d foKkiu tkjh 

fd;k x;kA bl ifj;kstuk esa fuEufyf[kr dk;Z iwjk gks pqdk gS % 

• iathdj.k izi= f}Hkk"kh :i esa rS;kj fd;k tk pqdk gS rFkk ;g laxBu dh 

oSclkbZV ij miyC/k gSA 

• blds fy, izpkyu esa ljy ,d oSclkbZV rS;kj dj nh xbZ gS rFkk dEifu;ksa }kjk 

blesa iathdj.k dk;Z izkjaHk gks pqdk gSA 

• Mkd] bZ-esy] oSclkbZV] la?kksa] foKkiuksa] izn'kZfu;ksa ds ek/;e ls vkadM+s ,d= fd, 

tk jgs gSaA 

• ,df=r vkadM+ksa dk fo'ys"k.k dk;Z izxfr ij gSA 

• oSKkfud funsf'kdk laca/kh eksckbZy ,i dk izFke laLdj.k cuk;k tk pqdk gS rFkk 

;g ijh{k.k Lrj ij gSA 

 

 

3- lh,lvkbZvkj&lh,lvkbZvks esa VSIi vkmVjhp lg DyLVj buksos'ku dsUnz ¼VhvkslhvkbZlh½ 

 

❖ O;fDr;ksa] uo&izkjaHk ,oa ,e,l,ebZ ;wfuVksa esa uokpkj lao/kZu ;kstuk ¼fizTk+e½ % ;kstuk dks 

Mh,lvkbZvkj] ubZ fnYyh }kjk vkxkeh rhu o"kksZa vFkkZr~ 31 ekpZ] 2020 rd ds fy, iqu% 

izpkfyr fd;k x;kA fizt+e ;kstuk dk izeq[k mn~ns'; Hkkjr ds ukxfjdksa ds O;kid uokpkj 

lkeF;Z dks izksRlkgu iznku djuk rFkk lewgksa esa ,e,l,ebZ ;wfuVksa ds fy, izkS|ksfxdh 
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lek/kku fodflr djuk gSA ;g O;fDrxr uokpkjdksa dks izksRlkfgr dj izkS|ksfxdh vk/kkfjr 

m|eh ¼izkS|ksm|eh½ cukus vkSj izkS|ksfxdh; lek/kku fodflr djus dh ,d iz.kkyh gSA 

❖ VhvkslhvkbZlh] lh,lvkbZvkj&lh,lvkbZvks dsUnz esa fizT+e fØ;kdyki % bl {ks= esa fizT+e 

fØ;dykiksa ds O;kid izpkj ds fy, lh,lvkbZvkj&lh,lvkbZvks us vusd dk;Z izkjaHk fd, 

gSaA bl ;kstuk ds varxZr u, fopkjksa dks lkdkj djus esa uopkjdksa@turk ,oa m|ksxksa ls 

vPNh izfrfØ;k izkIr gqbZ gSA 

Mh,lvkbZvkj us 26 uoEcj] 2019 dks gqbZ VhvkslhvkbZlh leh{kk cSBd esa fizT+e ;kstuk dks 

ns'kHkj esa izksRlkfgr djus gsrq izk;ksftr leLr 12 dsUnzksa esa VhvkslhvkbZlh] 

lh,lvkbZvkj&lh,lvkbZvks dsUnz dks nwljk LFkku iznku fd;kA  

o"kZ 2019&20 esa bl {ks= esa uokpkjdksa dh tkx:drk ds fy, vk;ksftr fizT+e tkx:drk 

f'kfoj@dk;Z'kkykvksa@laxksf"B;ksa dk fooj.k fuEukuqlkj gS % 

Ø-la- fooj.k la[;k 

1. izkIr izLrkoksa dh la[;k  39 

2. Mh,lvkbZvkj dks Hksts x, 

izLrkoksa dh la[;k  
11 

3. laLrqfr iznÙk@vuqeksfnr izLrkoksa 

dh la[;k 
3 

4. foKkiu ,oa izpkj&izlkj 12 

5. izn'kZfu;ka@dk;Z'kkyk,a@laxksf"B;ka@ 

f'kfoj bR;kfn  
29 

 

;wvkbZbZVh] dq#{ks= fo'ofo|ky; esa fizT+e tkx:drk dk;ZØe 
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4- lh,lvkbZvkj ,dhd`r dkS'ky igy dk;ZØe 

vkbZ,lVhlh ,oa lh,lvkbZvkj&lh,lvkbZvks m|ksxksUueq[k izf'k{k.k@dkS'ky dk;ZØe dk lapkyu 

dj jgs gSa rFkk mi;ksxdrkZvksa }kjk bUgsa csgrj :i ls Lohdkj fd;k tk jgk gSA MkW- g"kZ 

o/kZu] ekuuh; dsUnzh; ea=h] foKku ,oa izkS|ksfxdh ,oa i;kZoj.k foKku rFkk mik/;{k] 

lh,lvkbZvkj us 23 flrEcj] 2016 dks leLr lh,lvkbZvkj iz;ksx'kkykvksa esa ^lh,lvkbZvkj 

,dhd̀r dkS'ky igy* dk;ZØe dk izkjaHk fd;kA 

bl ifj;kstuk dk mn~ns'; ;qokvksa dks jk"Vªh; Lrj ij miyC/k vuqla/kku iz;ksx'kkykvksa ds 

ckjs esa tkudkjh nsdj muesa izkS|ksfxdh; dkS'ky dk fodkl djuk gS] ftlls fd cM+s Lrj 

ij mUur izkS|ksfxdh ds iz;ksx ds dkj.k mRiUu rduhdh nwjh dks de fd;k tk ldsA 

lh,lvkbZvkj ds dkS'ky fodkl ds bl dk;ZØe dk y{; lh,lvkbZvkj ds dkS'ky@izf'k{k.k 

dk;ZØeksa dks ,d eap ij ykuk gS] ftlls Ldwy NksM+dj pys tkus okys fo|kfFkZ;ksa ls 

ysdj fdlkuksa] vkbZVhVh fMIyksek /kkjdksa vkSj Lukrdksa lfgr fofHkUu Lrjksa ij yksx 

ykHkkfUor gks ldsaA 

lh,lvkbZvkj ,dhd`r dkS'ky igy dk;ZØe vkbZ,lVhlh vkSj lh,lvkbZvkj&lh,lvkbZvks esa 

o"kZ 2018&20 ds fy, izkjaHk gqvkA blds varxZr fjiksVkZ/khu vof/k esa fofHkUu dkS'kyksUueq[k 

ikB~;Øe] m|ksx izk;ksftr dk;ZØe] v/kZ&izk;ksftr dkS'ky@izf'k{k.k dk;ZØe] ,u,lMhlh 

dk;ZØe] lkekftd dkS'ky@izf'k{k.k dk;ZØe rFkk vU; dbZ izdkj ds dkS'ky fodkl 

dk;ZØe lapkfyr fd, x,A 
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iqjLdkj ,oa lEEkku 

 

• ,lbZvkjch efgyk mRd̀"Vrk iqjLdkj ¼2020½ % ,lbZvkjch efgyk mRd̀"Vrk iqjLdkj 

efgyk oSKkfudksa dks iznku fd;k tkuk okys ,d izfrf"Br iqjLdkj gSA bl iqjLdkj 

dks ;qok oSKkfud eSMy] ;qok ,lksfl,V bR;kfn tSlh jk"Vªh; vdknfe;ksa ls ekU;rk 

izkIr gSA Ok"kZ 2020 ds fy, bl iqjLdkj gsrq lh,lvkbZvkj&lh,lvkbZvks dh 

oSKkfud MkW- iwtk dks bathfu;fjax foKku Js.kh esa ;g iqjLdkj izkIr gqvk rFkk 

^^2Mh eSVhfj;Yl bathfu;fjax QkWj lkbeYVsfu;l gk;Mªkstu izksMD'ku ,aM beftZax 

ikWY;qVsaUV~l MhxzsMs'ku** fo"k; ifj;kstuk ij dk;Z djus ds fy, #-18-00 yk[k dk 

lg;ksftr ifj;kstuk vuqnku Hkh izkIr gqvkA 

 

• Mh,lVh Js"B ifj;kstuk iksLVj iqjLdkj ¼2020½ % ^^fMoyiesaV vkWQ ,fQf'k,aV 

QksVksbysDVªksM~l QkWj gk;Mªkstu Q~;wy QzkWe okVj** ifj;kstuk dks Mh,lVh }kjk 

vkbZlj] fr#ouUFkiqje~ esa 27&28 Qjojh] 2020 dks vk;ksftr ^^baMLVªh ,dsMfe;k 

dkWUDyso vkWu gk;Mªkstu ,aM Q~;wy lSYl** lEEksyu esa Js"B ifj;kstuk iksLVj 

iqjLdkj iznku fd;k x;kA 

 

• thlh tSu Le`fr Js"B Fkhfll iqjLdkj] eSfVfj;y fjlpZ lkslk;Vh vkWQ bafM;k 

¼2020½ % izfrf"Br eSfVfj;y fjlpZ lkslk;Vh vkWQ bafM;k }kjk fn, tkus okys 

cgqr gh izfrLi/khZ Js"B Fkhfll iqjLdkj ds fy, laxBu dh oSKkfud MkW- iwtk dk 

^^flysfDVo fMVSD'ku vkWQ VkWfDld eSVSykWbM~l fon dkcksZusf'k;l uSuksLVªDplZ** 

fo"k;d Fkhfll o"kZ 2020 ds fy, thlh tSu Lèfr Js"B Fkhfll iqjLdkj ds fy,  

pquk x;kA bl iqjLdkj esa iz'kfLr i= ds lkFk&lkfk #-6000@& dh iqjLdkj jkf'k 

Hkh nh xbZA 

 

• p;fur lnL;] bafM;u uS'uy ;ax ,dsMeh vkWQ lkbal&bU;kl ¼2020&2025½ % 

bU;kl] Hkkjrh; jk"Vªh; foKku vdkneh ¼bUlk½] ubZ fnYyh ds varxZr ,d ;qok 

vdkneh gSA laxBu dh oSKkfud MkW- iwtk dks bU;kl] bUlk dh bathfu;fjax foKku 

dh Js.kh esa ikap o"kZ ds fy, lnL; ds :i esa pquk x;kA bU;kl dh lfØ; 

lnL; ds :i esa og ^^pSysfUtl QkWj ;ax lkbafVLV~l vkWQ bafM;k** ij OgkbV 

isij vkSj laLFkku dh vU; foKku izlkj xfrfof/k;ksa esa ;ksxnku ns jgh gSaA 

 

• lax ,lksfl,Vf'ki] Hkkjrh; foKku vdkneh ¼2019&22½ % Hkkjrh; foKku vdkneh] 

csaxyw# 'kh"kZ pkj foKku vdknfe;ksa ¼vkbZ,u,l,] ,u,,lvkbZ] vkbZ,u,bZ] vkbZ,lk½ 

esa ls ,d gSA MkW- iwtk ds 'kks/k dk;ksZa dks ns[krs gq, Hkkjrh; foKku vdkneh us 

o"kZ 2019 esa ^bathfu;fjax foKku* Js.kh esa mUgsa vR;ar izfrLi/kkZRed ,oa izfrf"Br 

^^;qok ,lksfl,Vf'ki** iznku fd;kA 
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• ,lbZvkjch varjkZ"Vªh; ;k=k lgk;rk ¼2019½ % laxBu dh oSKkfud MkW- iwtk dks 

vejhdk esa vks;ksftr 235oha bZlh,l cSBd esa Hkkx ysus ds fy, 12 vizSy] 2019 

dks ,lbZvkjch varjkZ"Vªh; ;k=k lgk;rk ¼2019½ iznku dh xbZA mUgsa ;g lEEkku 

Mykl] ;w,l, esa vk;ksftr bysDVªksdSfedy lkslk;Vh dh cSBd esa muds vuqla/kku 

dk;Z ^^fQYVj isij csLM bysDVªksdSfedy lsalj QkWj lsysfu;e fMVSD'ku bu okVj** 

dks izLrqr djus ds fy, iznku fd;k x;kA 

 

• MkW- vuqiek Bkdqj dks ,uVe ikj flaFksfll iqjLdkj izkIr gqvkA 

 

• MkW- vuqiuk Bkdqj dk fczDl ;qok oSKkfud dkWUDyso esa p;u gqvkA 

 

• vuqiek Bkdqj] izoh.k dqekj] vkj- ds- flUgk ,oa iwtk Mh }kjk 5&7 ekpZ] 2020 

dks ,l- ,u- cksl uS'uy lsaVj QkWj csfld lkbafll] dksydkrk] if'pe caxky] 

Hkkjr esa vk;ksftr ICONSAT-2020 lEEksyu esa izLrqr iksLVj dks Js"B iksLVd 

iqjLdkj iznku fd;k x;kA 

 

• vuqiek Bkdqj] roh'kh] izoh.k dqekj] vkj- ds- flUgk ,oa iwtk Mh }kjk 1&3 

fnlEcj] 2019 dks ,e,e,e;wVh] mÙkj izns'k] Hkkjr esa vk;ksftr ICE2M-2019 

varjkZ"Vªh; lEEksyu esa izLrqr isij dks Js"B isij iqjLdkj iznku fd;k x;kA 

 

• vuqiek Bkdqj] roh'kh] izoh.k dqekj] vkj- ds- flUgk ,oa iwtk Mh }kjk 16 

uoEcj] 2019 dks iatkc fo'ofo|ky;] p.Mhx<+] Hkkjr esa vk;ksftr uS'uy 

odZ'kkWi vkWu dSVkfyfll QkWj Dyhu ,uthZ ,aM lsQ ,Uok;esaV dk;ZØe esa izLrqr 

isij dks Js"B isij iqjLdkj iznku fd;k x;kA 

 

• vuqiek Bkdqj] izoh.k dqekj] vkj- ds- flUgk ,oa iwtk Mh }kjk 16 uoEcj] 2019 

dks yoyh izksQS'kuy ;qfuoflZVh] iatkc] Hkkjr esa vk;ksftr RAFAS-2019 

varjkZ"Vªh; lEEksyu esa izLrqr isij dks Js"B isij iqjLdkj iznku fd;k x;kA 

 

• MkW eu¨t iVsy] ofj"B oSKkfud] lh,lÁbÁj&lh,lÁÃÎ] paMhx<+ d¨ 

bysDVªkWfud ,oa VsyhdE;qfudsÓu bathfu;¯jx ds Õs= e muds mYysÂuh; ;¨xnku ds 

fy, oÔZ 2019&20 dk ÁÃÃÁÃ ;qok oSKkfud iqjLdkj çnku fd;k x;kA ;g 

iqjLdkj mUgsa baLVhVîwÓu vkWQ bathfu;lZ }kjk 19 vDVwcj] 2019 d¨ dq#Õs= e 

Á;¨ftr ^35 o jk"Vªh; bysDVªkWfud ,oa VsyhdE;qfudsÓu bathfu;j lEesyu*  ds 

volj ij çnku fd;k x;kA 

 

• oYMZ Lisl dkmafly us MkW- eukst iVsy dks  29 vDrwcj] 2019 dks lykgdkj] 

bathfj;fjax fjlpZ@lykgdkj cksMZ lnL; ¼nwljh dk;kZof/k½ fu;qDr fd;kA oYMZ Lisl 
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dkmafly dk xBu Hkkjrh; VªLV jftLVªs'ku ,DV 1882 ds varxZr 29 vxLr] 

2018 dks ,d VªLV@,uthvks ds :i esa fd;k x;kA 

 

• MkW- fjrs'k dqekj dks jkW;y lkslk;Vh ;wds ;qfuoflZVh vkWQ gVZQksMZ'kk;j }kjk U;wVu 

QSyksf'ki izkIr gbZA 

 

• MkW- lqns'kuk ckxph dks VSDlkl ;qfuoflZVh] ;w,l tkus ds fy, b.Mks&;w,l 

QSyksf'ki QkWj foesu ,VhbZ,e,e ¼MCY;qvkbZ,lVhbZ,e,e½ izkIr gqbZA 

 

• lqJh vafcdk Hkkj}kt] ifj;kstuk lgk;d dks tkfe;k fo'ofo|ky;] ubZ fnYyh esa 

vk;ksftr JTACON-2020 dk;ZØe esa izLrqr isij ds fy, Js"B isij iqjLdkj ls 

lEEkkfur fd;k x;kA 

 

• Jh e;ad xxZ dks tSo&izkS|ksfxdh foHkkx] Hkkjr ljdkj ,oa fczfV'k dkmafly] ;w-ds- 

}kjk la;qDr :i ls foÙkiksf"kr U;wVu&HkkHkk ih,p-Mh- IyslesaV izksxzke ds fy, pquk 

x;kA 

 

• Jh e;ad xxZ dks cklsy] fLoVt+jySaM esa vk;ksftr µTAS 2019 lEesyu esa Hkkx 

ysus ds fy, ,lbZvkjch }kjk foÙkiksf"kr varjkZ"Vªh; ;k=k lgk;rk ;kstuk ds varxZr 

pquk x;kA 

 

• lqJh euh"kk 'kekZ dks fj;ks&Ms&tsusfj;ks] czkthy esa vk;ksftr fczd ;qok oSKkfud 

dkWUDyso&2019 esa fczDl ;qok oSKkfud Qksje] Mh,lVh] Hkkjr ljdkj }kjk fczDl 

;qok oSKkfud iqjLdkj iznku fd;k x;kA 

 

• lqJh fjrq jkuh dks 16 & 20 twu] 2019 ds nkSjku iqrZxky esa vk;ksftr 6Bh uSuks 

VwMs dkWUQzsal esa Hkkx ysus vkSj isij izLrqr djus ij lh,lvkbZvkj fons'k ;k=k 

vuqnku iznku fd;k x;kA 

 

• MkW- uhys'k dqekj] ofj"B fizafliy oSKkfud dks fnO;kaxksa ds thou esa lq/kkj ds 

fy, vuqiz;qDr vuqla/kku@izkS|ksfxdh; uopkj ds fy, jk"Vªh; fnO;kax tu 

l'kfDrdj.k iqjLdkj&2019 ls lEekfur fd;k x;kA mUgsa ;g iqjLdkj Hkkjr ds 

jk"Vªifr }kjk iznku fd;k x;kA 

 

 

• MkW vfer ykMh] ofj"B oSKkfud] lh,lÁÃÁj-lh,lÁÃÎ] p.Mh~x<+ d¨ 28 

flracj] 2019 d¨ MkW jke eu¨gj y¨fg;k voÌ foýfo|ky;] v;¨/;k] mÙkj-çnsÓ 

e Á;¨ftr 62 o ok£Ôd ÁÃVhÁÃ lEesyu ds volj ij ÁÃÁÃVhÃ gjh jke 

th r¨Ôuhoky iqjLdkj 2019 ls lEekfur fd;k x;kA ;g iqjLdkj mUg bysDVªkWfud 
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midjÆ ä ds fodkl ,oa mRiknu ds Õs= e m|¨x¨a ds fy, O;kogkfjd vuqç;¨x ä  

gsrq muds mYysÂuh; ;ksxnku ds fy, iznku fd;k x;kA ;g iqjLdkj mUgsa in~e Jh 

MkW- okbZ-,l-jktu] izfrf"Br oSKkfud ,oa ekun izksQslj] bljks us iznku fd;kA 

 

• MkW- fnO;k vxzoky] ofj"B oSKkfud dks bathfu;fjax foKku ds {ks= esa lh,lvkbZvkj 

;qok oSKkfud iqjLdkj&2019 iznku fd;k x;kA 

 

• MkW jktdqekj] ofj"B oSKkfud] lh,lÁÃÁj-lh,lÁÃÎ] p.Mh¨x<+ d¨ yst+j 

yhÉ¨fVªIlhe çÆkyh ds LonsÓh fodkl e mYysÂuh; ;¨xnku ds fy, ,ytlZ 

Xy¨cy gsYÉ ds;j ¼çkbosV½ fyfeVsM us foÓsÔ ekU;rk iqjLdkj 2019 ls lEekfur 

fd;kA 

 

• MkW- jktdqekj] ofj"B oSKkfud dks o"kZ 2020&2022 ds fy, lnL;] cksMZ vkWQ 

LVMht+ bu fQft+Dl] egkjktk jathr flag iatkc rduhdh fo'ofo|ky;] cfVaMk 

cuk;k x;kA 

 

• MkW- 'kf'k iksn~nkj dks cqQSyks ;qfuoflZVh }kjk QqyczkbV&usg: iksLVMkWDVjy QSyksf'ki 

iznku dh xbZA 

 

• MkW- jktdqekj iky] ofj"B oSKkfud dks 5&8 uoEcj] 2019 dks dksydkrk] Hkkjr 

esa foKku ,oa izkS|ksfxdh ea=ky;] i`Foh foKku ea=ky; ,oa LokLF; ,oa ifjokj 

dY;k.k ea=ky;] Hkkjr ljdkj }kjk vk;ksftr vkbZvkbZ,l,Q&2019 esa ^^fotqvy 

ySafMax ,M flLEEl ¼oh,y,,l½ QkWj gSfydkWIVj ,aM fQDLM&foax ,;jØkQ~V 

ySafMax vkWu usoy f'kIl ,aM ,;ØkQ~V dSfj;j % vkWfIVDl] fMt+kbu ,aM Qsfczds'ku 

pSysaftl** izLrqr djus ij  ^esd bu bafM;k* Fkhe ds varxZr izFke iqjLdkj iznku 

fd;k x;kA 

 

• MkW- jktdqekj iky] MkW- fouksn djkj] izks- vkj- ds- flUgk] lqJh fu'kk ;kno] MkW- 

'kf'k iksn~nkj] MkW- lqjsUnz flag lSuh] Jh lat; 'kekZ] Jh xksjt flag] MkW- vfer 

ykspu 'kekZ] MkW- eqds'k dqekj] MkW- uhye dqekjh] Jh izHkkr c?ksy] Jh Jo.k 

vkj-vkj] MkW- fnO;k vxzoky] MkW- gSjh xxZ dks ^,uohth dEisfVcy gSfydkWIVj 

fotqvy ySafMax ,M lkWY;w'kUl QkWj bafM;u usoy f'kIl ,uscfyax ukbZV vkWizs'kUl 

M~;wfjax fØfVdy fe'kUl* dk;Z ds fy, Ldksp xzqi] Hkkjr }kjk 11 tuojh] 2020 

dks j{kk Js.kh esa xksYM Ldksp vokMZ iznku fd;kA 

 

• MkW- jkts'k duoMs us yanu tuZYl izSl] yanu] ;w-ds- ls ^Qzsadfyu eSEcjf'ki* izkIr 

dhA 

 

• djo.k dkS'ky] ih,p-Mh- fo|kFkhZ }kjk dksydkrk fo'ofo|ky; ,oa xksok 

fo'ofo|ky; }kjk la;qDr :i ls xksok esa 11&13 uoEcj] 2019 dks vk;ksftr 
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ISOT 2019 varjkZ"Vªh; laxks"Bh esa izLrqr oSKkfud iksLVj dks Js"B iksLVj iqjLdkj 

iznku fd;k x;kA 

 

• Jh lrh'k dqekj ikaMs; dks 3&5 vDrwcj] 2019 dks dksykykEiqj] eysf'k;k esa 

vk;ksftr 6th APCIO dk;ZØe esa izLrqr isij ds fy, Js"B isij ¼ekSf[kd½ ,oa 

;qok vUos"kd iqjLdkj ls lEekfur fd;k x;kA 

 

• ,l- dkS'ky] ,u- fiz;n'khZ] ,- ds- fiukdk] ,l- lksuh] ,- nhi] ,u- ds- fla?ky 

}kjk fy[kk x;k lg;ksxkRed 'kks/ki= ¼ukch eksgkyh ds lkFk feydj½ lsallZ ,aM 

,Dpq,VlZ ch % dSfedy es izdkf'kr gqvk vkSj bls Js"B izdk'ku iqjLdkj iznku 

fd;k x;kA 

 

• MkW- deys'k dqekj us p.Mhx<+ ;qfuoflZVh }kjk dk;kZRed inkFkksZa ,oa fleqys'ku 

rduhdksa ij vk;ksftr varjkZ"Vªh; lEEksyu esa jk"Vªh; lykgdkj lfefr ds lnL; ds 

:i esa vius lsok,a nhaA 

 

• MkW- lquhrk esgrk dks vkbZvkbZVh] cEcbZ esa flrEcj] 2019 esa vk;ksftr MEDIC-

2019” esa Js"B uokpkj iqjLdkj ls lEEkkfur fd;k x;kA 

 

• MkW- vi.kkZ vdqyk dks dksykyEiqj] eysf'k;k esa 29oha vkbZlhlhch 2019 dk;ZØe esa 

vkbZlhlhch dUt+jos'ku VSDuksykWth vokMZ ls lEEkkfur fd;k x;kA 1250 MkWyj ds 

bl iqjLdkj dks lkslk;Vh QkWj dUt+jos'ku ck;ksykWthl dUt+jos'ku VSDuksykWth xzqi 

us ekbØkslkWQ~V ds foÙkh; lg;ksx ls iznku fd;kA 

 

• lh,lvkbZvkj&lh,lvkbZvks ds nks uokpkjksa dks ;w,uMhih ds izkd`frd lalk/ku izca/ku 

,oa tSo&fofo/krk laj{k.k fiyj dh Hkkxhnkjh ls AGNIi ¼,DlfyjsfVax xzksFk vkWQ 

U;w bafM;k buksos'ku½ }kjk fnlEcj] 2019 esa vk;ksftr ^,vkbZ lkWY;q'kUl QkWj n 

fgeky;kt+* dh vafre pj.k ds fy, pquk x;kA ;g uokpkj laxBu ds oSKkfudksa 

MkW- vi.kkZ vdqyk vkSj MkW- fjiqy ?kks"k ds gSaA 

 

• g"kZ dqekj dks ^dsfiVy xqM~l lSDVj fLdy dkmafly* ls ^MªkQ~VeSu edsfudy 

(NSQF Level-4)* ds VªsM esa ,u,lD;w,Q izekf.kr Vªsuj dk iqjLdkj izkIr gqvkA 

 

• vt; dqekj dks ^dsfiVy xqM~l lSDVj fLdy dkmafly* ls ^fQVj Qsfczds'ku 

(NSQF Level-4)* ds VªsM esa ,u,lD;w,Q izekf.kr Vªsuj dk iqjLdkj izkIr gqvkA 

 

• bUnzthr flag dks ekuo lalk/ku fodkl ea=ky; ds uokpkj izdks"B] ,vkbZlhVhbZ] ubZ 

fnYyh ds vkbZvkbZlh ls ^m|ferk fodkl dk;ZØe* ds {ks= esa ^vkbZvkbZlh buksos'ku 

vEcsLMj* dk iqjLdkj izkIr gqvkA 
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• g"kZ dqekj dks ekuo lalk/ku fodkl ea=ky; ds uokpkj izdks"B] ,vkbZlhVhbZ] ubZ 

fnYyh ds vkbZvkbZlh ls ^m|ferk fodkl dk;ZØe* ds {ks= esa ^vkbZvkbZlh buksos'ku 

vEcsLMj* dk iqjLdkj izkIr gqvkA 

 

• ufjUnj flag tLly dks ekuo lalk/ku fodkl ea=ky; ds uokpkj izdks"B] 

,vkbZlhVhbZ] ubZ fnYyh ds vkbZvkbZlh ls ^m|ferk fodkl dk;ZØe* ds {ks= esa 

^vkbZvkbZlh buksos'ku vEcsLMj* dk iqjLdkj izkIr gqvkA 

 

• MkW- nhid 'kekZ vkbZbZbZbZ ds ofj"B lnL; cus 

 

• Jh nhid 'kekZ dks lh,lvkbZvkj&lh,lvkbZvks }kjk vk;ksftr foKku ij fganh esa 

lsfeukj izfr;ksfxrk esa f}rh; iqjLdkj izkIr gqvkA mUgksaus ^baVjusV vkWQ fFkaXl 

¼vkbZvksVh½ % rduhdh ifjp; ,oa vuqiz;ksx* fo"k; ij izLrqfrdj.k fn;kA 
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izeq[k vk;kstu 

 

jk"Vªh; izkS|ksfxdh fnol 

dsUnzh; oSKkfud midj.k laxBu esa 11 ebZ] 2019 dks ^vksiu&Ms* j[kdj jk"Vªh; izkS|ksfxdh 

fnol dk vk;kstu fd;k x;kA laxBu dh leLr iz;ksx'kkyk,a vke turk ds fy, [kqyh j[kh 

xbZaA bl volj ij fofHkUu Ldwyksa] dkWystksa] fo'ofo|ky;ksa ds fo|kfFkZ;ksa lfgr vke turk us 

laxBu dh fofHkUu iz;ksx'kkykvksa dk nkSjk fd;k vkSj oSKkfudksa ls muds }kjk fd, tk jgs 

vuqla/kku dk;ksaZ ij fopkj&foe'kZ fd;kA bl volj ij mUgsa laxBu esa miyC/k ,oa fodflr 

dh tk jgh izkS|ksfxfd;ksa ds laca/k esa tkudkjh nh xbZA 

 

 

 

 

izks- vt; ds- lwn ¼,Qvkj,l½] ekun izksQslj] HkkSfrdh foHkkx] Hkkjrh; foKku laLFkku] csaxyq: dk izkS|ksfxdh fnol ds volj ij 

laxBu esa Lokxr djrs gq, funs'kd] lh,lvkbZvkj&lh,lvkbZvks 

 

bl volj ij nksgij ckn vk;ksftr dk;ZØe esa izks- vt; ds- lwn ¼,Qvkj,l½] ekun 

izksQslj] HkkSfrdh foHkkx] Hkkjrh; foKku laLFkku] csaxyq: us ^uSuks ghV batUl % ,DLVªSfDVax odZ 

QzkWe cSDVhfj;k* fo"k; ij izkS|ksfxdh fnol O;k[;ku fn;kA ;|fi oSKkfud n`f"V ls ;g ,d 

vR;ar tfVy fo"k; gS fdarq mUgksaus vius O;k[;ku es cgqr gh ljy <+ax ls bldh tkudkjh 

iznku dhA mUgksaus vius lacks/ku esa crk;k fd vkWfIVdy fV~ot+lZ ds ek/;e ls cSDVhfj;k ij 

pedrh gqbZ yst+j ykbZV Mkydj mlds izlkj dks dSls jksdk tk ldrk gSA mUgksaus vius 

O;k[;ku esa bl laca/k esa gks jgs iz;ksxksa ds ckjs esa crk;k vkSj bl laca/k esa ghV batUl dh 

izHkko{kerk dh O;k[;k dhA   

 

blls iwoZ] izks- vkj- ds- flUgk funs'kd] lh,lvkbZvkj&lh,lvkbZvks us eq[; vfrfFk dk Lokxr 

fd;k vkSj dgk fd Hkkjr esa jk"Vªh; izkS|ksxdh fnol izfro"kZ 11 ebZ dks ns'k dh izkS|ksfxdh; 

{kerk ,oa fo'ks"kKrk ds bfrgkl dks ;kn djus ds fy, euk;k tkrk gSA bl fo'ks"k fnu dks 

Hkkjr us cM+h izkS|ksfxdh; miyfC/k izkIr dh FkhA blh fnu Hkkjr ds izFke Lons'kh foeku 



Page | 317  

 

gal&3 us casxyksj ls ijh{k.k mMku Hkjh Fkh ( f='kwy felkby dk lQy ijh{k.k fd;k x;k Fkk 

vkSj iks[kj.k] jktLFkku esa ijek.kq ce ds rhu lQy ijh{k.k fd, x,A 

 

bl volj ij ,d izn'kZuh Hkh yxkbZ xbZ] ftlesa lh,lvkbZvks }kjk fodflr vusd ubZ 

izkS|ksfxfd;ksa dks iznf'kZr fd;k x;k] tSls fd vkbZoh izfØ;kvksa ,oa [kwu ds lSaiy ysus ds fy, 

ulksa ds LFkku dk vklkuh ls irk yxkus ds fy, osu fot+qvy ,ukykbt+j] bysDVªksLVsfVd Lizs;j] 

ok;q iznw"k.k dks de djus ds fy, MLV fefVxs'ku iz.kkyh] ikuh esa ukbZVªsV o Q~yksjkbZV dh 

igpku ds fy, fMVSD'ku iz.kkyh] ok;q;ku ykbZV~l] vkWfIVdy ySafMax flLVe ,oa xulkbZV 

flLVe] ,ybZMh csLM Mªksx ykbZV] ukSlsuk ok;q;ku ds fy, gSM&vi fMLIys rFkk iksVsZcy eYVhO;w 

LekVZ ekbØksLdksi bR;kfnA 

 

izkS|ksfxdh fnol dk;ZØeksa ds Øe esa lh,lvkbZvkj ds ftKklk dk;ZØe ds varxZr foKku izlkj 

,oa cPpksa dks foKku ds {ks= esa dfj;j cukus gsrq izsfjr djus gsrq ,d iksLVj izfr;ksfxrk Hkh 

vk;ksftr dh xbZ] ftlesa dsUnzh; fo|ky;&dlkSyh dh uhye fcan vkSj xhrk fudsrd vkoklh; 

fo|ky;&dq#{ks= dh vfHk"ksd f'kvksdan us iqjLdkj thrsA 

 

 

lh,lvkbZvkj LFkkiuk fnol 

 

lh,lvkbZvks esa lh,lvkbZvkj LFkkiuk fnol ,d ubZ iz;ksx'kkyk ^buksosfVo ,fMfVo fjlpZ ,aM 

eSuqQsDpfjax (iARM) ySc* ds mn~?kkVu ds lkFk euk;k x;kA ;g iz;ksx'kkyk fpfdRlk ;ksx'khyksa 

ds fuekZ.k ds {ks= esa dk;Z djsxhA bl iz;ksx'kkyk esa jksxh fof'k"V vkFkksZisfMd@eSfDlyksQsf'k;y 

bEIykaV~l lfgr uewuksa ds fMt+kbu] fuekZ.k ,oa ijh{k.k ds {ks= esa dk;Z djsxhA ;ksx'khyksa ds 

fuekZ.k ds vuqiz;ksx fpfdRlk ds {ks= esa fujarj :i ls c<+ jgsa gSa] budk iz;ksx jksxh fof'k"V 

bEIykaV~l] lftZdy ekWMYl] lftZdy VwYl] dLVe esM izksLFkSfVDl] fV';w bathfu;fjax] vkWxZu 

fizzafVax vkfn ds {ks= esa gks jgk gSA 

 

Jh v#.k fQjksfn;k lh,lvkbZvkj LFkkiuk fnol ds volj ij vk;ksftr eq[; dk;ZØe esa eq[; 

vfrfFk FksA mUgksaus laxBu esa uo&fufeZr iARM ySc dk mn~?kkVu fd;k vkSj LFkkiuk fnol 

O;k[;ku fn;kA mUgksaus laxBu ds oSKkfudksa vkSj LVkQ lnL;ksa dks lacksf/kr djrs gq, dgk fd 

lh,lvkbZvks ds izfr mudk vxk/k izse gS rFkk lh,lvkbZvks dh vuqla/kku ifj"kn~ dk v/;{k 

jgrs gq, muds eu esa [kwclwjr ;knsa gSaA mUgksaus vius lacks/ku esa lh,lvkbZvks dh miyfC/k;ksa dh 

iz'kalk djrs gq, dgk fd ;g vko';d gS fd lh,lvkbZvks dh oSKkfud ,oa rduhdh {kerkvksa 

dk izlkj fd;k tk,] ftlls fd u dsoy Hkkjr vfirq fons'kh m|ksx lekt ds mRFkku ds fy, 

lh,lvkbZvks }kjk fodflr izkS|ksfxfd;ksa dk leqfpr iz;ksx dj ldsA mUgksaus laxBu ds oSKkfudksa 

dk vkg~okgu fd;k fd os ns'k dh vke turk] fo'ks"kr% xzkeh.kksa dh leL;kvksa dks le>sa vkSj 

muds lek/kku ds fy, uokpkj dj mudh lgk;rk djsaA 

 

 

 



Page | 318  

 

 

 

 

 

 

izks- vkj- ds- flUgk lh,lvkbZvkj LFkkiuk fnol lekjksg esa Jh v#.k fQjksfn;k dk eq[; vfrfFk 

ds :i esa Lokxr djrs gq, 

 

 

blls iwoZ izks- vkj- ds- flUgk] funs'kd lh,lvkbZvkj&lh,lvkbZvks us vfrfFk;ksa vkSj Jksrkvksa dk 

Lokxr djrs gq, xr dbZ n'kdksa esa ns'k ds fodkl esa lh,lvkbZvkj dh mYys[kuh; Hkwfedk dh 

tkudkjh nhA mUgksaus vius O;k[;ku esa vkWfIVDl vkSj QksVksfuDl ds {ks= esa lh,lvkbZvks esa 

miyC/k vR;/kqfud lqfo/kk ds ckjs esa Hkh crk;k rFkk dqN ,sls dk;ZØeksa dk Hkh mYys[k fd;k] 

ftuesa lh,lvkbZvks us lekt dY;k.k ,oa lkefjd egRo dh izkS|ksfxfd;ksa ds fodkl dh fn'kk 

esa lfØ; dk;Z fd;k gSA 

 

bl fnu lh,lvkbZvks LVkQ ds mu cPpksa dks Hkh udn iqjLdkj forfjr fd, x, ftUgksaus f'k{kk 

,oa [ksyksa esa fofHkUu jk"Vªh; ,oa Ldwy Lrj dh izfr;ksfxrkvksa esa mYys[kuh; izn'kZu fd;kA 

lh,lvkbZvkj esa 25 o"kZ dh fujUrj lsok iwjh djus okys deZpkfj;ksa rFkk xr o"kZ lsokfuo`Ùk 

gq, laxBu dfeZ;ksa dks Hkh bl volj ij Lèfr fpg~u] 'kkWy vkSj lsok iqjLdkj nsdj lEekfur 

fd;k x;kA 

 

Jh v#.k fQjksfn;k us bl fnu lh,lvkbZvks dh Ok"kZ 2018&19 dh okf"kZd fjiksVZ Hkh tkjh dhA 

dkcZu QqVfizaV dks de djus esa laxBu dh izfrc)rk dks /;ku esa j[krs gq, okf"kZd fjiksVZ dks 

lkWQ~VdkWih ds :i esa Hkh tkjh fd;k x;kA bl fjiksVZ esa laxBu esa fiNys ,d o"kZ esa 

vk;ksftr izeq[k fØ;kdykiksa dk mYys[k gksrk gSA  
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lh,lvkbZvkj&lh,lvkbZvks LFkkiuk fnol 

lh,lvkbZvkj&dsUnzh; oSKkfud mijd.k laxBu us 30 vDrwcj] 2019 dks viuk LFkkiuk fnol 

euk;kA bl volj ij izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,vkbZvks us vius lacks/ku 

esa laxBu ds y{; ,oa mn~ns';ksa vkSj foKku rFkk izkS|ksfxdh ds {ks= esa blds ;ksxnku ij 

izdk'k MkykA izks- flUgk us laxBu esa tkjh ifj;kstukvksa vkSj Hkfo"; dh ;kstukvksa dk laf{kIr 

C;kSjk Hkh fn;kA mUgksasu dgk fd lh,lvkbZvkj&lh,lvkbZvks us lh,lvkbZvkj&lh,lvkbZvks us 

tu&lk/kkj.k ds fy, LokLF; lqj{kk] LoPN ty] ifj'kq) d`f"k ,oa uohdj.kh; ÅtkZ esa O;kid 

Kkuk/kkj fodflr fd;k gSA mUgksaus crk;k fd tSofpfdRlk miLdjksa] dkWdfiV midj.k&foU;kl 

,oa d̀f"k i'p d`f"k midj.kfoU;kl ls lacaf/kr 5 izkS|ksfxfd;ka m|ksxksa dks gLrkarfjr dh xbZaA 

MkW- ,p- ds- ljnkuk] ofj"Bre oSKkfud] lh,lvkbZvks ds vkSipkfjd /kU;okn izLrko ds lkFk 

dk;ZØe laiUu gqvkA 

 

 

MkW- ,p- ds- ljnkuk 30 vDrwcj] 2019 dks lh,lvkbZvkj&lh,lvkbZvks LFkkiuk fnol ds volj ij 

vkSipkfjd /kU;okn izLrko izLrqr djrs gq, 

 

 

jk"Vªh; foKku fnol 

laxBu esa 28 Qjojh] 2020 dks vU; fØ;kdykiksa ds vk;kstu ds lkFk&lkFk vksiu&Ms j[kdj 

jk"Vªh; foKku fnol euk;k x;kA bl fnu iwokZg~u laxBu dh iz;ksx'kkyk,a vke turk ds fy, 

[kqyh j[kha xbZaA fofHkUu Ldwyksa] dkWystksa vkSj foofo|ky; ds fo|kfFkZ;ksa lfgr yxHkx 1000 

yksxksa us laxBu dh fofHkUu iz;ksx'kkykvksa dks ns[kkA MkW uouhr flag vkSy[k] tu laidZ 

vf/kdkjh ,oa fizafliy oSKkfud] lh,lvkbZvks us fo|kfFkZ;kssa dk vksiu&Ms esa Lokxr fd;k rFkk 

mUgsa crk;k fd fd lj lh-oh- jeu }kjk jeu bQSDV dh [kkst] ftlds fy, mUgsa ukscy 

iqjLdkj feyk Fkk] dks ;kn djrs gq, ns'k esa izfro"kZ 28 Qjojh dks jk"Vªh; foKku fnol 

euk;k tkrk gSA fo|kfFkZ;ksa ds fy, bl nkSjku lk/kkj.k oSKkfud iz;ksx Hkh j[ks x,] ftlls fd 

mudk nkSjk #fpdj jgsA bl izdkj dh ppkZ,a LFkkuh; m|ksxksa ds chp tkx:drk izlkfjr djrh 

gSa vkSj ;fn mUgsa laxBu }kjk fodflr dksbZ izkS|ksfxdh muds dk;Z{ks= ds vuqdwy yxrh gS rks 

mldh izkS|ksfxdh gLrkarj.k ds fy, lh,lvkbZvks ls laidZ dj ikrs gSaA 
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28 Qjojh] 2020 dks vksiu&Ms ds volj ij fo|kfFkZ;ksa ds fy, oSKkfud iz;ksxksa dk izn'kZu 
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jktHkk"kk fØ;kdyki 

¼01-04-2019 ls 31-03-2020½ 

 

dsUnz ljdkj dh jktHkk"kk uhfr izsj.kk] izksRlkgu ,oa ln~Hkkouk ij vk/kkfjr gSA jktHkk"kk dk;kZUo;u ds 

fy, laLFkku ds lnL;ksa dks izsfjr djus gsrq o jktHkk"kk fgUnh esa mudh izfrHkk ,oa ;ksX;rk dks eq[kj djus 

gsrq lkSgknZiw.kZ okrkoj.k esa eap iznku djus gq, fofHkUu xfrfof/k;kWa vk;ksftr dh tkrha gSA  

 

fganh i[kokM+s dk vk;kstu 

 

laxBu esa fganh dks c<+kok nsus ds fy, 9 & 22 flrEcj] 2019 dks fganh i[kokM+s dk vk;kstu fd;k x;kA 

fganh i[kokM+s dk 'kqHkkjaHk 9 flrEcj] 2019 dks funs'kd] lh,lvkbZvkj&lh,lvkbZvks us fganh iqLrdksa dh izn'kZuh 

dh mn~?kkVu ls fd;kA ;g izn'kZuh fganh i[kokM+ ds nkSjku laxBu ds iqLrdky; esa yxkbZ xbZ FksA 

 

 

  

 

 

 

 

 

 

izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,lvkbZvks  us fgUnh iqLrdksa      

  dh izn'kZuh dk mn~?kkVu dj fgUnh i[kokM+s dk 'kqHkkjaHk fd;k      

 

 

 

blds lkFk&lkFk laxBu esa vk;ksftr fganh i[kokM+s ds nkSjku Jqrys[k izfr;ksfxrk] fganh Vad.k ( fVIi.k ,oa 

izk:i.k( iz'kklfud ,oa rduhdh 'kCnkoyh vkSj oSKkfud ,oa rduhdh fo"k;ksa ij isij jhfMax izfr;ksfxrkvksa dk 

vk;kstu fd;k x;k vkSj buesa yxHkx 120 LVkQ dfeZ;ksa us Hkkx fy;kA bl nkSjku laxBu ds b.Mks&fLol 

izf'k{k.k dsUnz ds fo|kfFkZ;ksa ds fy, Hkk"k.k izfr;ksfxrk Hkh vk;ksftr dh xbZA 

 

 

 

 

 

  

 

 

     fgUnh fVIi.k ,oa izk:i.k izfr;ksfxrk esa izfrHkkxh        iz'kklfud ,oa rduhdh 'kCnkoyh izfr;ksfxrk esa izfrHkkxh 
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b.Mks&fLol izf'k{k.k dsUnz ds fo|kfFkZ;ksa ds fy, vk;ksftr Hkk"k.k   fgUnh dfork ikB izfr;ksfxrk esa izfrHkkxh ,oa izks- izlwu izlkn]       

izfr;ksfxrk ds fotsrk fu.kkZ;d eaMy ,os fizalhiy ds lkFk      ofj"B izksQslj] ,elh,e dkWyst] p.Mhx<+ v/;{krk djrs gq, 

 

 

flrEcj] 2019 dks fganh fnol ds volj ij laxBu esa dfork ikB izfr;ksfxrk vk;ksftr dh xbZ rFkk bl 

volj ij izks- izlwu izlkn] ofj"B izksQslj] ,elh,e dkWyst] p.Mhx<+ us dk;ZØe dh v/;{krk dhA 

 

MkW- ts- ih- fla?koh] ofj"B U;wjksykWftLV] QksfVZl vLirky]       izks- vkj- ds- flUgk] funs'kd lh,lvkbZvkj&lh,lvkbZvks 

Ekksgkyh ds funs'kd ,oa ofj"B vf/kdkjhx.k                            fgUnh i[kokM+s ds lekui lekjksg ds volj ij cksyrs gq, 

 

 

MkW- ts- ih- fla?koh] ofj"B U;wjksykWftLV] QksfVZl vLirky] eksgkyh fgUnh i[kokM+s    lHkkxkj esa mifFkr lh,lvkbZvkj&lh,lvkbZvks lnL; 

ds lekui lekjksg ds volj ij U;wjks jksxksa ij fpfdRlk O;k[;ku nsrs gq, 

fganh i[kokM+s dk lekIku 22 flrEcj] 2019 dks MkW- ts- ih- fla?koh] ofj"B U;wjksykWftLV] QksfVZl vLirky] 

eksgkyh ds fpfdRlk O;k[;ku ls gqvkA mUgksaus vR;ar ljy 'kCnksa esa fofHkUu U;wjks jksxksa dh foLr̀r tkudkjh 

nh vkSj buls cpko ds mik; lq>k,A izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,lvkbZvks us bl volj 

ij fganh i[kOkkM+s ds nkSjku vk;ksftr fofHkUu izfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj iznku fd,A laxBu ds 

nks dfeZ;ksa dks fganh esa mYys[kuh; dk;Z djus ds fy, :i;s 2000-00 ¼izR;sd dks½ dh jkf'k iznku dj 

funs'kd iqjLdkj ls iqjLd̀r fd;k x;kA lkFk gh bl volj ij jktHkk"kk foHkkx] x̀g ea=ky; }kjk fganh ds 

fodkl ds fy, pykbZ tk jgh fofHkUUk izksRlkgu ;kstukvksa ds varxZr Hkh vusd iqjLdkj iznku fd, x,A 
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laxBu esa xr dbZ o"kksZa ls LVkQ ds cPpksa }kjk d{kk 4 ls 12 esa fganh fo"k; esa fu/kkZfjr vad izkIr djus 

ij #-500@& dk udn iqjLdkj iznku djus dh ;kstuk Hkh ykxw dh xbZ gSA bls bl o"kZ Hkh pyk;k x;k 

vkSj blesa ik= fo|kfFkZ;ksa dks bl lekjksg esa iqjLdkj iznku fd, x,A 

 

fotsrkvksa ds uke bl izdkj gSa% 

fgUnh esa Jqrys[k izfr;ksfxrk 

 

 

fgUnh esa fVIi.k ,oa izk:i.k izfr;ksfxrk 

1- Jh gjh'k dqekj] vuqHkkx vf/kdkjh izFke 

2- Jh lqds'k dqekj] vuqHkkx vf/kdkjh f}rh; 

3- Jh lrh'k dqekj] vuqHkkx vf/kdkjh r̀rh; 

 

fgUnh esa iz'kklfud@rduhdh 'kCnkoyh izfr;ksfxrk 

1- Jh ekaxs jke] ofj- rduhdh vf/kdkjh izFke 

2- lqJh xkSjo] dfu- lfpoky; lgk;d f}rh; 

3- Jh lqds'k dqekj] vuqHkkx vf/kdkjh r̀rh; 

 

fganh Vad.k izfr;ksfxrk ¼fganh dh&cksMZ½ 

1- lqJh lfjrk dqekjh] ofj- vk'kqfyfid  izFke 

2- lqJh fjrq iqaMhj] ofj- vk'kqfyfid f}rh; 

3- Jh jfodkar] ofj- lfpoky; lgk;d r̀rh; 

 

fganh Vad.k izfr;ksfxrk ¼;wfudksM&QksusfVd½ 

1- Jh lqds'k dqekj] vuqHkkx vf/kdkjh izFke 

2- Jh xksjt flag] rd- vf/kdkjh  f}rh; 

3- lqJh T;ksRLuk] rduhf'k;u&2 r̀rh; 

                                      fgUnh Vkbiys[ku izfr;ksfxrk esa izfrHkkxh 

 

fgUnh dfork ikB izfr;ksfxrk ¼Lojfpr½ 

1- Jh Lo.kZthr flag] ofj- rduhdh vf/kdkjh izFke 

2- lqJh iwtk f}rh; 

 lqJh ofjUnj dkSj f}rh; 

3- Jh lanhi fla?kbZ] o- oSKkfud r̀rh; 

 Jh ohjsUnz dqekj ijekj r̀rh; 

4- Jh 'kf'kHkw"k.k dqekj] ofj- rd- vf/k- izksRlkgu 

1- Jh xksjt flag] rd- vf/kdkjh izFke 

2- Jh lqds'k dqekj] vuqHkkx vf/kdkjh f}rh; 

3- lqJh lfjrk dqekjh] ofj- vk'kqfyfid r̀rh; 

4- Jh eukst dqekj] lgk;d vuqHkkx 

vf/k- 

izksRlkgu 

5- Jh eqds'k dqekj] rduhdh vf/kdkjh izksRlkgu 
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 lqJh cq'kjk ijohu izksRlkgu 

 Jh ujs'k dqekj izksRlkgu 

fgUnh dfork ikB izfr;ksfxrk ¼vU; dfo dh jpuk½ 

1- lqJh laxhrk xxZ] fiza- rduhdh vf/kdkjh izFke 

2- Jh eerk 'kekZ] rduhdh vf/kdkjh f}rh; 

3- lqJh jtuh] ofj- rduhdh vf/kdkjh r̀rh; 

4- Jh v'kksd dqekj] ofj- rduhdh vf/kdkjh izksRlkgu 

 Jh gjh'k xksfM;ky izksRlkgu 

 Jh gjizhr flag lsa[kksa] vuqHkkx vf/kdkjh izksRlkgu 

fganh esa oSKkfud fo"k; ij isij jhfMax izfr;ksfxrk ¼LVkQ½ 

1- lqJh fnO;k vxzoky] ofj- oSKkfud izFke 

2- MkW- uouhr flag vkSy[k] fiza- oSKkfud f}rh; 

3- Jh xksjt flag] ofj- rduhdh vf/kdkjh r̀rh; 

 lqJh iwtk nsoh] ofj- oSKkfud r̀rh; 

 

fganh esa oSKkfud fo"k; ij isij jhfMax izfr;ksfxrk ¼'kks/kdrkZ@ifj;kstuk lgk;d½ 

1- lqJh ofjanj dkSj izFke 

 lqJh usgk gqM~Mk izFke 

2- Jh fodkl f}rh; 

 Jh nsosanz flag f}rh; 

3- Jh nhid dqekj r̀rh; 

 Jh gjh'k r̀rh; 

 

fgUnh esa Hkk"k.k izfr;ksfxrk ¼b.Mks&fLol izf'k{k.k dsUnz ds fo|kfFkZ;ksa ds fy,½ 

1- uhys'k dqekj izFke 

2- ehuk{kh f}rh; 

3- lk{kh r̀rh; 

 vfHk"ksd r̀rh; 

4- izkaty iky izksRlkgu 

 vk;'kk izksRlkgu 

 

vuqHkkx Lrj ij fganh esa T;knk ls T;knk dk;Z djus ij funs'kd iqjLdkj 

1- Jh gjusd flag] vuqHkkx vf/kdkjh 

2- Jh euh"k dqekj] rduhdh vf/kdkjh 

 

ljdkjh dkedkt esa ekSfyd fgUnh fVIi.k@vkys[ku izksRlkgu ;kstuk % 

1- Jh c`t eksgu] l-vuqHkkx vf/kdkjh izFke iqjLdkj 

2- Jherh vuhrk] ofj- lfpoky; lgk;d izFke iqjLdkj 

3- Jh eukst dqekj] l- vuqHkkx vf/kdkjh f}rh; iqjLdkj 

4- Jh jfo dkar] ofj- lfpoky; lgk;d f}rh; iqjLdkj 
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5- Jh deys'k dqekj] l-vuq- vf/k- ¼Hka ,oa dz;½ f}rh; iqjLdkj 

6- Jh foiu dqekj] iz;ks- ifjpj] fcy vuqHkkx r̀rh; iqjLdkj 

7- lqJh iwue] ofj- lfpoky; lgk;d r̀rh; iqjLdkj 

8- Jh foØe] lgk;d vfHk;ark r̀rh; iqjLdkj 

9- Jh v'kksd dqekj] Mªkboj r̀rh; iqjLdkj 

10- Jh lqeu dqekj] Mªkboj r̀rh; iqjLdkj 

 

 

 
Izks- vkj- ds- flUgk] funs'kd ,oa eq[; vfrfFk MkW- ts- ih- fla?koh] ofj"B U;wjksykWftLV] QksfVZl vLirky] eksgkyh }kjk i[kokM+s ds nkSjku vk;ksftr izfr;ksfxrkvksa 

rFkk o"kZ Hkj dh xfrfof/k;ksa ds fotsrkvksa dks iqjLdkj forj.k 

 

 

 

vaxzsth vk'kqfyfidksa@VkbfiLVksa dks fgUnh esa vk'kqfyfi 

rFkk Vkbi ys[ku dk;Z ds fy, izksRlkgu HkRrk  

1½ lqJh fjrq iqaMhj] ofj"B vk'kqfyfid  

2½ Jh eqds'k dqekj] dfu"B vk'kqfyfid  

 

 

 

                                            iqjLdkj izkIr djrs gq, ,d izfrHkkxh 

vf/kdkjh oxZ ds fy, fgUnh esa fMDVs'ku nsus ds fy, izksRlkgu ;kstuk 

1½ Jh lqds'k dqekj] vuqHkkx vf/kdkjh ¼lk- vuq-½ 

 

laxBu LVkQ ds cPpksa ds fy, fgUnh fo"k; esa fu/kkZfjr vad izkIr djus ij izksRlkgu ;kstuk 

 

d{kk 4 ls d{kk 7 rd ds izfrHkkfx;ksa dh lwph ¼91% vFkok vf/kd½ % 

 

Øz-la- cPps dk uke firk@ekrk dk uke d{kk izkIr vad@xzsM 

1. ih;w"k usxh Jh eukst dqekj  5 92 izfr'kr 

2. vfo [kkscM+k Jh foØe 4 95-7 izfr'kr 
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fgUnh fo"k; esa fo'ks"k ;ksX;rk izkIr djus okys dfeZ;ksa ds cPpksa dks iqjLdkj iznku djrs gq, izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,lvkbZvks  

 

d{kk 8 ls d{kk 12 rd ds izfrHkkfx;ksa dh lwph ¼81% vFkok vf/kd½ % 

Dzekad cPps dk uke firk@ekrk dk uke d{kk izkIr vad@fVIi.kh 

1. eksfgr dqekj Jh gjh'k dqekj 8 82 izfr'kr 

2. dq'kkxz vcku Jh lqds'k dqekj 9 81-18 izfr'kr 

3. ih;w"k HkkfV;k Jh lrh'k dqekj 10 99 izfr'kr 

4. vk;Zu ;'ko/kZu 'kekZ MkW- vfer ykspu 'kekZ 10 98 izfr'kr 

5. vuU;k fiz;n'kZuh 'kekZ MkW- vfer ykspu 'kekZ 8 95-8 izfr'kr 

6. lq/kka'kq 'kekZ Jh jkds'k dqekj 'kekZ 12 97 izfr'kr 

7. ufyu Jh lqanj yky 9 84-4 izfr'kr 

8. lyksuh lkxj Jh dSyk'kpan] fnYYkh dsUnz 9 97 izfr'kr 

9. eYgkj OgkVdj MkW- oh-Mh- f'kofyax 9 88-2 izfr'kr 

10. bf"krk esgjk lqJh vuhrk 9 89 izfr'kr 

11. va'kq xxZ lqJh uhjtk feÙky 10 98 izfr'kr 

 

 

laLFkku esa vk;ksftr oSKkfud lsfeukj J̀a[kyk ;kstuk  

 

laxBu esa izLrqr fd, tkus okys oSKkfud lsfeukj J̀a[kyk esa yxHkx izfrekl ,d lsfeukj fgUnh esa fn;k tkrk 

gS blh dM+h esa ÞtSo&flXuy vkSj ck;ks&esfMdy Nfo;ksa ds fo'ys"k.k esa dEI;wVs'kuy fof/k;ksa dk mi;ksxÞ] 

ÞO;kikj fodkl ,oa ifj;kstuk çca/ku % ,d ifjǹ'; **] ÞbaVjusV vkWQ fFkaXl ¼vkbZ- vks- Vh-½ % rduhdh 

ifjp; ,oa vuqç;ksx**] ÞvkbZ,lVhlh % dkS'ky fodkl esa ,d czk.M uke**]  ^^Lo.kZ HkLe ls dSalj funku dh 

rduhd & ekuo 'kjhj esa rki gLrkarj.k**] ^Hkkjrh; ukSlsuk foeku&okgd iksr vkSj ;q)iksrksa ds fy, fotqvy 

ySafMax ,M flLVe** fo"k;ksa ij lsfeukj fn, x,A bu lsfeukjksa dk fof/kor~ xfBr fu.kkZ;d eaMy ds iSuy 

3. tkxzfr oekZ Jh dqEgkj yky 5 98 izfr'kr 

4. lkxj flag Jh xksjt flag 5 97-5 izfr'kr 

5. fuosfnrk cD'kh Jh uohu dqekj cD'kh 7 98-2 izfr'kr 

6. d̀fr HkkfV;k Jh lrh'k dqekj 6 98 izfr'kr 

7. iz.ksr flag c?ksy Jh izHkkr c?ksy 5 91 izfr'kr 

8. 

 

vkfudsr frokjh Jh mes'k frokjh 7 93 izfr'kr 

9. Ek- vk;q"k dqekj flag MkW- jkts'k 7 93 izfr'kr 

10. vf{kr dqekj Jh vfer ykMh 7 97 izfr'kr 
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}kjk ewY;kadu fd;k tkrk gS rFkk fotsrkvksa dks fgUnh fnol ds volj ij iqjLd̀r fd;k tkrk gSA fotsrk 

bl izdkj gSA&   

Jh lanhi fla?kbZ] fizalhiy oSKkfud izFke 

Jh nhid 'kekZ] oSKkfud f}rh; 

Jh latho lksuh] fizalhiy oSKkfud r̀rh; 

Jh lqeu frokjh] oSKkfud izksRlkgu 

 

MkW- lquhrk feJk] ofj"B fizafliy oSKkfud bl lsfeukj J̀a[kyk dh leUo;drkZ gSa o MkW- lfpu R;kxh }kjk 

lQyrkiwoZd lapkyu fd;k x;kA fu.kkZ;d eaMy ds rkSj ij MkW- fouksn djkj] phQ oSKkfud( Jh fnus'k 

iadt] ofj"B fiazlhiy oSKkfud( MkW- lquhrk feJk] ofj"B fiazlhiy oSKkfud( MkW- uhys'k dqekj] ofj"B 

fiazlhiy oSKkfud( MkW- ,- ds- 'kqDy] fiazlhiy oSKkfud( MkW- mes'k frokjh] fizalhiy oSKkfud rFkk Jh ufjanj 

flag] fiazlhiy oSKkfud ,oa izkpk;Z] vkbZ,llhVhlh }kjk le;&le; ij viuh lsok,Wa iznku dh xbZA 

 

 

fganh dk;Z'kkyk@Vscy odZ'kki dk vk;kstu @ fujh{k.k 

  

fnukad 08-08-2019 dks ,p&2 izHkkx dh jktHkk"kk dk;kZUo;u laca/kh Vscy odZ'kkWi vk;ksftr dh xbZA ftlesa 

ijLij ifjppkZ ls rFkk izfrHkkfx;ksa ds dk;ZLFky ij mi;ksxh fVIl nsdj iz'kklfud dk;Z esa fgUnh ds iz;ksx 

laca/kh O;kogkfjd dfBukb;ksa dks nwj djus dk iz;kl fd;k tkrk gS rFkk ;wuhdksM dh Hkh tkudkjh nh xbZA 
 

fnukad 18-12-2019 dks iz'kklu] foRr ,oa ys[kk rFkk Hk.Mkj ,oa Ø; ds lgk;dksa ds fy, ,d fnolh; fgUnh 

dk;Z'kkyk dk vk;kstu fd;k x;kA bl dk ;Z'kkyk dk vk;kstu nSfud dkedkt esa fgUnh ds iz;ksx dks c<+kok 

nsus o bu dfeZ;ksa dks Hkkjr ljdkj dh jktHkk"kk uhfr ls voxr djkus ds fy, fd;k x;kA laLFkku esa 

iz'kklfud dfeZ;ksa ds lkFk&lkFk oSKkfud ,oa rduhdh dfeZ;ksa dks Hkh fgUnh esa dk;Z djrs jgus ds fy, izsfjr 

,oa izksRlkfgr fd ;k tkrk gSA blh dM+h esa fnukad 20-02-2020 dks laLFkku esa uofu;qDr rduhf'k;uksa ds fy, 

HkaMkj ,oa Ø;] ys[kk] iz'kklu ,oa jktHkk"kk dk;kZUo;u laca/k fo"k;ksa ij ,d fnolh; fgUnh dk;Z'kkyk dk 

vk;kstu fd;k x;kA 

 

fnukad     dks vkarfjd fujh{k.k }kjk                 izHkkxksa dk jktHkk’kk laca/kh fujh{k.k fd;k 

x;kA 

 

iz'kklu] foRr ,oa ys[kk rFkk Hk.Mkj ,oa Ø; ds lgk;dksa ds     uofu;qDr rduhf'k;uksa ds fy, vk ;ksftr ,d fnolh; fgUnh  

fy, ,d fnolh; fgUnh dk;Z'kkyk ds mn~?kkVu ds volj ij      dk;Z'kkyk ds mn~?kkVu l= esa izfrHkkfx;ksa ds lkFk MkW fouksn  

cksyrs gq, funs'kd                               djkj] dk;Zdkjh funs'kd 
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fgUnh iqLrdksa dh [kjhn 

 

fnukad 8&14 tuojh] 2020 rd izxfr eSnku] ubZ fnYyh esa vk;ksftr fo'o iqLrd esys ls iqLrdky; 

vf/kdkjh ,oa ofj"B fgUnh vf/kdkjh@ fgUnh vf/kdkjh dh lfefr }kjk laLFkku ds iqLrdky; ds fy, 

fu;ekuqlkj fgUnh iqLrdksa dh [kjhn dh xbZA 

 

vU; vk;kstu 

 

fnukad 28-10-19 ls 02-11-19 rd lrdZrk tkx:drk lIrkg ds nkSjku fnukad 31-10-2019 dks fgUnh@vaxzst+h 

esa fuca/k izfr;ksfxrk vk;ksftr dh xbZA 

 

vU; laLFkkuksa esa jktHkk"kk laca/kh vk;kstu 

fnukad 05-02-2020 dks ujkdkl & AA] p.Mhx<+ ,oa Hkkjrh; ekud C;wjks] {ks=h; dk;kZy;] p.Mhx<+ }kjk 

uxj Lrj ij vk;ksftr oSKkfud fo"k;ksa ij fgUnh lsfeukj izfr;ksfxrk esa laLFkku ds MkW- uouhr flag vkSy[k] 

fizalhiy oSKkfud( Jh Lo.kZthr flag] o- rduhdh vf/kdkjh ,oa Jh xksjt flag] rduhdh vf/kdkjh us 

izLrqfr;kWa nhaA 

uxj Lrj ij vk;ksftr oSKkfud fo"k;ksa ij fgUnh lsfeukj izfr;ksfxrk esa laLFkku ds izfrHkkxh 
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vkjVhvkbZ dk;kZUo;u 

lwpuk dk vf/kdkj ¼vkjVhvkbZ½ vf/kfu;e o"kZ 2005 esa ykxw gqvkA ;g Hkkjr ds lHkh 

jkT;ksa vkSj dsUnz'kkflr izns'kksa ij ykxw gksrk gSA ;g vf/kfu;e ukxfjdksa dks lkoZtfud@ljdkjh 

foÙkiksf"kr laLFkkuksa] ;kstukvksa bR;kfn ls lwpuk izkIr djus dk vf/kdkj iznku djrk gS vkSj 

blds varxZr nh tkus okyh lwpuk 30 fnu ds Hkhrj nsuh gksrh gSA lacaf/kr vf/kdkjh vFkok 

ihvkbZvks ekus tkus okys vf/kdkjh dks xyr lwpuk nsus vFkok le; ij lwpuk us ns ikus ij 

fnuksa ds vk/kkj ij #- 250 izfrfnu o vf/kdre #- 25]000 rd ds naM dk izko/kku gSA ;g 

iz'kklu eas mPp ikjnf'kZrk ykus ds fl)kar ij dk;Z djrk gSA 

lh,lvkbZvkj&lh,lvkbZvks vkjVhvkbZ izdks"B esa o"kZ 2019&20 ds nkSjku fuEu inkf/kdkjh jgs % 

1- vihy izkf/kdkjh  % Jh Jo.k dqekj vkj-vkj-] ofj- fizafliy oSKkfud  

2- tu lwpuk vf/kdkjh ¼ihvkbZvks½% MkW- iz'kkar dqekj egkik=] ofj- fizafliy oSKkfud 

3- lgk;d tu lwpuk vf/kdkjh % MkW- latho lksuh] fizafliy oSKkfud 

o"kZ 2019&20 ds nkSjku vkjVhvkbZ ekeyksa dk fooj.k fuEukuqlkj gS % 

o"kZ 2018&19 

 

izkIr vkosnu 

 

vLohd`r Lohd̀r LFkkukarfjr igyh vihy lhvkbZlh] ubZ fnYyh dks 

Hksts x, 

123, gLrkarj.k ekeyksa 

lfgr  

01 119 03 17 01 

 

lhvkbZlh okf"kZd lEEksyu 

dsUnzh; lwpuk vk;ksx ¼lhvkbZlh½ dk 14oka okf"kZd lEEksyu 12 vDrwcj] 2019 dks foKku 

Hkou] ubZ fnYyh esa vk;ksftr fd; x;kA Jh vfer 'kkg] dsUnzh; x̀g ea=h us bl lEEksyu dk 

fof/kor~ mn~?kkVu fd;k rFkk blds mn~?kkVu dh eq[; vfrfFk ds :i esa v/;{krk dhA bl 

volj ij MkW- ftrsUnz flag] dsUnzh; jkT; ea=h] mÙkj&iwoZ {ks= ¼Lora= izHkkj½ ( iz/kkuea=h 

dk;kZy; ( dkfeZd] tu&f'kdk;r ,oa isU'ku ( vkf.od ÅtkZ foHkkx ( ,oa okarfj{k foHkkx 

fo'ks"k vfrfFk ds :i esa mifLFkr FksA  

dsUnzh; lwpuk vk;ksx us bl okf"kZd lEesyu esa fuEukuqlkj rhu l= j[ks % 

• xka/kh;u fopkj ,oa vkjVhvkbZ 

• izHkkoh 'kklu ds ra= ds :i esa vkjVhvkbZ 

• vkjVhvkbZ vf/kfu;e & Hkkoh pqukSfr;ka 
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Jh iou ds- oekZ] izkS- jk/kkd`".ku~] izks- vuqjkx xaxy us xka/kh;u fopkjksa vkSj vkjVhvkbZ ij 

vius oDrO; fn,A Jh otkgr gchcqYykg] Jh ,- ,u- frokjh] Jh ';key ;kno us izHkkoh 

'kklu ds ra= ds :i esa vkjVhvkbZ laca/kh O;k[;ku fn,A tcfd] Jh fcey tqYdk] izks- izFkk 

izrhe pØorhZ] lqJh vatfy Hkkj}kt us vkjVhvkbZ vf/kfu;e&Hkkoh pqukSfr;ka fo"k ij izdk'k 

MkykA 

bl lEEksyu esa leLr orZeku ,oa HkwriwoZ eq[; lwpuk vk;qDrksa vkSj lwpuk vk;qDrksa lfgr 

dsUnzh; lwpuk vk;ksx] jkT; lwpuk vk;ksxksa ds lhvkbZlh ,oa vkbZlh] izFke vihy vf/kdkjh ,oa 

dsUnzh; tu lwpuk vf/kdkfj;ksa dks vkeaf=r fd;k x;k FkkA bl lEesyu esa cqfu;knh Lrj ij 

dk;Z djus okys dqN ukfer xSj&ljdkjh laxBuksa ¼,uthvks½ esa izfrHkkfxrk ds fy, cqyk;k x;k 

FkkA 

laxBu ds nksuksa tu lwpuk vf/kdkfj;ksa ,oa vihy vf/kdkjh us bl dk;ZØe esa Hkkx fy;kA bl 

lEEksyu dh dqN >yfd;ka fuEukuqlk gSa % 
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dkfeZd 

¼31 ekpZ] 2020½  
izks- vkj- ds- flUgk & 28 Qjojh] 2020 rd 

funs'kd 

 

MkW- lat; 'kekZ  & 1 ekpZ ls 31 ekpZ] 2020 

funs'kd ¼vfrfjDr izHkkj½ 

 

funs'kky; 

 

1- Jh lrh'k dqekj] futh lfpo 

2- Jh dfiy oekZ] ofj"B vk'kqfyfid 

3- Jh bUnzthr flag] fjlsI'kfuLV lg VsfyQksu vkWizsVj 

4- Jh Òjkslk flag] ç;ksx'kkyk lgk;d 

5- Jh tliky flag] rduhf'k;u ¼2½@LVkQ dkj Mªkboj xzqi AA¼2½ 

6- Jh jkds'k dqekj 'kekZ] ç;ksx'kkyk lgk;d 

7- Jh v'kksd dqekj] Mªkboj ¼xSj rduhdh½ 

 

ofVZdy 1¼,½% d`f"k midj.k foU;kl ¼iwoZ d`f"k izkS|ksfxfd;ka½ 

1- MkW. OgVdj nRrrk=; f'kofyax] ofj"B fçafliy oSKkfud 

2- MkW- cCcu dqekj ';ke cUlksn] fçafliy oSKkfud  

3- MkW- uouhr flag vkSy[k] fçafliy oSKkfud 

4- Jh jkts'k] fçafliy oSKkfud 

5- Jh fo/kq 'ks[kj ikaMs;] fçafliy oSKkfud 

6- MkW- eukst dqekj uk;d] fçafliy oSKkfud 

7- lqJh iwtk nsoh] ofj"B oSKkfud 

8- Jh ç'kkar dqekj] ofj"B oSKkfud 

9- MkW- eukst dqekj iVsy] ofj"B oSKkfud 

10- Jh ,l- vuwi pUnj] oSKkfud 

11- MkW- izhfrfLerk cksjkg] rduhdh vf/kdkjh 

12- lqJh fojferk eYgks=k] rduhdh vf/kdkjh  

13- lqJh gjthr dkSj] ofj"B rduhdh vf/kdkjh ¼3½ 

14- Jh /kUuk yky ehuk] ofj"B rduhdh vf/kdkjh ¼3½ 

15- Jh euh"k dqekj] ofj"B rduhdh vf/kdkjh ¼1½ 

16- Jh vfuy tkaxM+k] rduhdh lgk;d 

17- Jh vfDdjsM~Mh f'kok jkek d`".kk] rduhf'k;u ¼1½ 
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18- Jh egkohj izlkn tkafxM+] rduhf'k;u ¼1½ 

 

ofVZdy 1¼ch½% d`f"k midj.kfoU;kl ¼i'p d`f"k izkS|ksfxfd;ka½ 

1- MkW- veksy ih- ÒksaMsdj] ofj"B fçafliy oSKkfud 

2- MkW- lqeu flag] fçafliy oSKkfud 

3- MkW- fjrs'k dqekj] ofj"B oSKkfud 

4- MkW- fj'ethr dkSj] ofj"B oSKkfud 

5- MkW- lqns'kuk ckxph] ofj"B oSKkfud 

6- Jh lkSjo dqekj] oSKkfud 

7- lqJh eksfudk flaxyk] ofj"B rduhdh vf/kdkjh ¼3½ 

8- MkW- vuqiek 'kekZ] ofj"B rduhdh vf/kdkjh ¼1½ 

9- Jh euq 'kekZ] rduhdh lgk;d 

 
 

ofVZdy 2% tSo&fpfdRlk midj.k foU;kl  

1- Jh fnus'k iadt] ofj"B fçafliy oSKkfud 

2- Jh latho oekZ] ofj"B fçafliy oSKkfud 

3- MkW- uhys'k dqekj] ofj"B fçafliy oSKkfud 

4- MkW- ç'kkar dqekj egkik=k] fçafliy oSKkfud  

5- MkW- latho lksuh] fçafliy oSKkfud 

6- Jh vfjane pVthZ] fçafliy oSKkfud 

7- MkW- vfer yknh] fçafliy oSKkfud 

8- Jh fot; dqekj ehuk] fçafliy oSKkfud 

9- MkW- latho dqekj] ofj"B oSKkfud 

10- Jh uohu 'kekZ] oSKkfud 

11- MkW- jatu dqekj >k] oSKkfud 

12- Jh vkj- os.kqek/ko] oSKkfud 

13- MkW- 'kf'k 'kekZ] fçafliy rduhdh vf/kdkjh  

14- Jh r#.k ikapky] rduhdh lgk;d 

 

ofVZdy 3%  çdk'kh; midj.k ,oa ç.kkfy;kWa 

1- MkW- fouksn djkj] phQ oSKkfud 

2- Jh Jo.k dqekj vkj- vkj] ofj"B fçafliy oSKkfud 

3- MkW- lqjsUnz flag lSuh] fçafliy oSKkfud 

4- Jh foiu dqekj] fçafliy oSKkfud 

5- MkW- vfer ykspu 'kekZ] fçafliy oSKkfud 

6-  Jh çÒkr dqekj cÄsy] fçafliy oSKkfud 

7- MkW- fnO;k vxzoky] ofj"B oSKkfud 
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8- MkW- jkt dqekj iky] ofj"B oSKkfud 

10- MkW- uhye dqekjh] ofj"B oSKkfud  

11- MkW- jkt dqekj] ofj"B oSKkfud  

12- MkW- eqds'k dqekj] ofj"B oSKkfud  

13- MkW- 'kf'k iksn~nkj] ofj"B oSKkfud 

14- MkW- usgk [k=h] ofj"B oSKkfud  

15- MkW- lathr dqekj nscukFk] oSKkfud 

16- Jh ftrsUnz dqekj] oSKkfud 

17- Jh gsear flag vty] oSKkfud 

18- lqJh fu'kk ;kno] oSKkfud 

19- MkW eukst dqekj Hkq;ka] ofj"B oSKkfud 

20- Jh lat; 'kekZ] fçafliy rduhdh vf/kdkjh 

21- Jh 'kf'k Òw"k.k dqekj] ofj"B rduhdh vf/kdkjh ¼3½ 

22- Jh dqEgkj yky] ofj"B rduhdh vf/kdkjh ¼3½ 

23- Jh xksjt flag] ofj"B rduhdh vf/kdkjh ¼1½ 

24- Jh fouksn feJk] ofj"B rduhdh vf/kdkjh ¼1½ 

25- Jh v'kksd dqekj] ofj"B rduhdh vf/kdkjh ¼1½ 

26- Jh vksesUnz flag] ofj"B rduhdh vf/kdkjh ¼1½ 

27- Jh vfHkuo dkS'ky] rduhdh lgk;d 

28- Jh fnyckx flag] rduhf'k;u ¼2½ 

29- Jh xqjthr flag lSuh] rduhf'k;u ¼2½ 

30- Jh vuUr jke oekZ] rduhf'k;u ¼1½ 

31- Jh daoythr] rduhf'k;u ¼1½ 

32- Jh gjh çlkn 'kekZ] ç;ksx'kkyk lgk;d 

33- Jh jke y[ku] ç;ksx'kkyk lgk;d 

 

 

ofVZdy 4% mUur inkFkZ ,oa laosnd 

1- MkW- lehj dqekj e.My] ofj"B fçafliy oSKkfud 

2- Jh lrh'k dqekj] ofj"B fçafliy oSKkfud 

3- MkW- lqnhIrk ljdkj iky] fçafliy oSKkfud 

4- MkW- mes'k dqekj frokjh] fçafliy oSKkfud 

5- MkW- ÒkxZc nkl] ofj"B oSKkfud 

6- Jh lqjthr deku] oSKkfud 

7- MkW- jkts'k fo'oukFk dukokMs] oSKkfud 

8- MkW- mn;chj flag] ofj"B rduhdh vf/kdkjh ¼1½  

9- lqJh nhik JhokLro] rduhdh vf/kdkjh 
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ofVZdy 5¼,½% ifj'kq) ;kaf=d ç.kkfy;kWa ¼;kaf=d ekiu midj.k½ 

1- Jh vferko nkl] ofj"B fçafliy oSKkfud 

2- Jh euthr flag] fçafliy oSKkfud 

3- MkW- rstiky flag] ofj"B oSKkfud 

4- Jh cythr flag] oSKkfud 

5- Jh fodk'k panz] oSKkfud 

6- Jh fot; dqekj eksgy] fçafliy rduhdh vf/kdkjh 

7- lqJh jtuh] ofj"B rduhdh vf/kdkjh ¼3½ 

8- Jh jktsUnz flag 'kkSaMk] ofj"B rduhdh vf/kdkjh ¼3½ 

9- lqJh canuk [kqYyj] ofj"B rduhdh vf/kdkjh ¼3½ 

10- Jh Lo.kZthr flag] ofj"B rduhdh vf/kdkjh ¼3½ 

11- lqJh eerk 'kekZ] rduhdh vf/kdkjh 

12- Jh y[kfoanz] rduhf'k;u ¼1½ 

 

ofVZdy 5¼ch½% ifj'kq) ;kaf=d ç.kkfy;ka ¼QssfczvkWfuDl] ekifoKku rFkk 

va'kkdu½ 

1- MkW- gSjh xxZ] fçafliy oSKkfud 

2- Jh lqikadj nkl] ofj"B rduhdh vf/kdkjh ¼1½ 

3- Jh /kesZUnz dqekj flag] rduhdh vf/kdkjh 

4- Jh f'ko jke feJk] rduhdh vf/kdkjh 

5- Jh lwjt çdk'k] rduhdh vf/kdkjh 

6- Jh cynso flag] ofj"B rduhf'k;u ¼3½  

7- Jh lqjsUnz dqekj tkafxM+] rduhf'k;u ¼2½ 

8- Jh jkds'k dqekj cSjok] ç;ksx'kkyk ifjpkjd ¼2½ 

 

 

gkWfjtkW.Vy 1%fo'ys"k.kkRed midj.k foU;kl rFkk vuqla/kku ,oa fodkl 

 lgk;d lqfo/kk 

 

1- MkW- lquhrk feJk] ofj"B fçafliy oSKkfud 

2- MkW- bUnzçhr dkSj] fçafliy oSKkfud 

3- MkW- vkdk'k nhi] ofj"B oSKkfud 

4- Jh fxjh'kpUnz eksgUrk] ofj"B oSKkfud 

5- MkW- lfpu R;kxh] ofj"B oSKkfud 

6- MkW- deys'k dqekj] ofj"B oSKkfud 

7- MkW- vHk; lpnso] oSKkfud 

8- MkW- vfo'ksd lkgk] oSKkfud 
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9- MkW- mn;chj flag] ofj"B rduhdh vf/kdkjh ¼1½ 

 

 

gkWfjtkW.Vy 2% dEI;wVs'kuy midj.k foU;kl 

1- MkW- gjh'k dqekj ljnkuk] phQ oSKkfud 

2- Jh fojsUnz dqekj] ofj"B oSKkfud 

3- Jh vk'kh"k xkSjo] ofj"B oSKkfud  

4- lqJh ukx okjk vi.kkZ vdqyk] ofj"B oSKkfud  

5- Jh fjiqy Äks"k] ofj"B oSKkfud 

6- Jh Jhdkar olelsV~Vh] ofj"B oSKkfud 

7- MkW- uhjtk xxZ] ofj"B oSKkfud 

8- Jh fl)kFkZ ljdkj] oSKkfud  

9- lqJh :cy] oSKkfud 

10- lqJh lqeu frokjh] oSKkfud 

11- Jh gjdhjr flag] rduhdh lgk;d 

 

gkWfjtkW.Vy 3% Ekkuo lalk/ku fodkl % b.Mks fLol çf'k{k.k dsUnz 

 

1- Jh ufjUnz flag tLly] fçafliy oSKkfud 

2- lqJh laxhrk xxZ] fçafliy rduhdh vf/kdkjh 

3- lqJh dfork flag] fçafliy rduhdh vf/kdkjh 

4- Jh lTtu dqekj cksFkjk] fçafliy rduhdh vf/kdkjh 

5- Jh gfjpUn flag] fçafliy rduhdh vf/kdkjh 

6- Jh ekaxs jke] ofj"B rduhdh vf/kdkjh ¼3½ 

7- Jh misUnz dqekj] ofj"B rduhdh vf/kdkjh ¼3½ 

8- Jh ekrk nhu ehuk] ofj"B rduhdh vf/kdkjh ¼3½ 

9- Jh çnhi dqekj eka>h] ofj"B rduhdh vf/kdkjh ¼3½ 

10- Jh enu yky] ofj"B rduhdh vf/kdkjh ¼3½ 

11- Jh lqUnj yky] v/kh{kd vfÒ;ark 

12- Jh ftrsUnz fojekuh] ofj"B rduhdh vf/kdkjh ¼2½ 

13- Jh nhid d';i] rduhdh vf/kdkjh 

14- Jh Kku pUn] ofj"B rduhf'k;u ¼2½ 

15- Jh fgeka'kq dqekj flag] rduhdh vf/kdkjh 

16- Jh jkt dqekj] ofj"B rduhf'k;u ¼2½ 

17- lqJh fjrq iqaMhj] ofj"B vk'kqfyfid 

18- Jh fg'kfoUnj flag] rduhdh vf/kdkjh 

19- Jh g"kZ dqekj] rduhdh vf/kdkjh 

20- Jh dsoy dqekj] rduhdh lgk;d 
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21- Jh fouksn dqekj] rduhdh lgk;d  

22- Jh ijost+ vkye] rduhdh lgk;d 

23- Jh banzthr flag] rduhdh lgk;d 

24- Jh lat; dqekj] rduhdh lgk;d 

25- Jh vt; dqekj] rduhdh lgk;d 

26- Jh d`".k xksiky ehuk] rduhdh lgk;d 

27- Jh xqjizhr flag] rduhdh lgk;d  

28- Jh nqxZs'k feJk] rduhdh lgk;d 

29- Jh vuwi dqekj] rduhf'k;u ¼1½ 

30- Jh bj'kkn] rduhf'k;u ¼1½ 

31- Jh vfHk"ksd ?kkusdj] rduhf'k;u ¼1½ 

32- Jh iznhi dqekj] rduhf'k;u ¼1½ 

33- Jh vfHk"ksd dqekj] rduhf'k;u ¼1½ 

34- Jh djeohj] rduhf'k;u ¼1½ 

35- Jh fnokdj flag] rduhf'k;u ¼1½ 

36- Jh jkgqy jatu] rduhf'k;u ¼1½ 

37- Jh iou dqekj] iz;ksx'kkyk lgk;d 

 

gkWfjtkW.Vy 4¼,½% O;kikfjd miØe ,oa ifj;kstuk ;kstuk ¼chvkbZihih½                                                                         

1- MkW- lqjsUnz flag lSuh] fçafliy oSKkfud 

2- Jh vfuy xquoar jko lksudqljs] ofj"B fçafliy oSKkfud 

3- Jh lanhi flaÄbZ] fçafliy oSKkfud 

4- MkW- jhfrdk flag] ofj"B oSKkfud 

5- lqJh fiz;adk jkÄo] ofj"B oSKkfud 

5- Jh iku flag usxh] ofj"B rduhdh vf/kdkjh ¼3½ 

6- Jh vfer xqIrk] ofj"B rduhdh vf/kdkjh ¼1½ 

7- Jh tkxs'oj jkepUnz [kkisdj] ofj"B rduhdh vf/kdkjh ¼1½ 

8-   Jh jes'k pUn] ç;ksx'kkyk lgk;d 

9- Jh /ku flag] dk;Z lgk;d 

 

vkS|ksfxd lg;ksx dsUnz 

1- MkW- veksy ih- ÒksaMsdj] ofj"B fçafliy oSKkfud 

2- Jh euq 'kekZ] rduhdh lgk;d 

 

 

,p 4 ¼ch½ % çca/ku lwpuk ç.kkyh 

1- MkW- vo/ks'k dqekj 'kqDy] fçafliy oSKkfud 

2- lqJh rjfoUnj dkSj] ofj"B rduhdh vf/kdkjh ¼3½ 
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3- Jh esgj pUn] ofj"B rduhdh vf/kdkjh ¼3½ 

4- Jh vejsUnz xksi] rduhdh vf/kdkjh 

5- Jh gjchj iky flag] rduhdh vf/kdkjh 

6- Jh eqds'k dqekj] rduhdh vf/kdkjh 

7- lqJh T;ksRluk] rduhf'k;u ¼2½ 

8- Jh uhys'k jkekth nsgkjdj] rduhf'k;u ¼1½ 

 

,p 4¼lh½ % iqLrdky; 

1- lqJh vk'kk jkuh] ofj"B rduhdh vf/kdkjh ¼2½ 

2- Jh iadt dqekj] rduhf'k;u ¼2½ 

 

bathfu;fjax lsok,a ¼flfoy] fo|qr rFkk okrkuqdwyu½  

1- Jh oh- ds- xqIrk] ofj"B v/kh{kd vfHk;ark ¼fo|qr½ 

2- Jh enu 'kekZ] ofj"B v/kh{kd vfÒ;ark 

3- Jh v#.k dqekj] lgk;d dk;Zdkjh vfÒ;ark ¼flfoy½  

4- Jh losZ'k dqekj] ofj"B rduhdh vf/kdkjh ¼1½ 

5- Jh foØe] lgk;d vfÒ;ark ¼flfoy½ 

6- Jh lanhi dqekj] lgk;d vfÒ;ark ¼fo|qr½ 

7- Jh iznhi dqekj] dfu"B vfHk;ark 

8- Jh o#.k /kheku] rduhdh vf/kdkjh  

9- lqJh lksukyh okRL;k;u] ckxokuh lgk;d 

10- Jh eydhr flag dY;k.k] ofj"B rduhf'k;u ¼2½ 

11- Jh v'kksd dqekj] ofj"B rduhf'k;u ¼2½ 

12- Jh eksgu flag] ofj"B rduhf'k;u ¼2½ 

13- Jh cyoar flag] ofj"B rduhf'k;u ¼2½ 

14- Jh dqyohj flag] ofj"B rduhf'k;u ¼2½ 

15- Jh pUnz iky flag] rduhf'k;u ¼1½ 

16- Jh cyohj dqekj tkafxM+] rduhf'k;u ¼1½ 

17- Jh gfj.k[ksMs deys'k jkejru] rduhf'k;u ¼1½ 

18- Jh lqfiz; jatu iky] rduhf'k;u ¼1½ 

19- Jh nhid dqekj] rduhf'k;u ¼1½ 

20- Jh lw;Z nso dqekj] rduhf'k;u ¼1½ 

21- Jh egkohj izlkn tkafxM+] rduhf'k;u ¼1½ 

22- Jh vorkj vyh] ç;ksx'kyk ifjpkjd ¼2½ 

 

lh,lvkbZvkj&lh,lvkbZvks fnYyh dsUæ 

1- Jh /khjsUnz caly] fçafliy oSKkfud 

2- MkW- nhid 'kekZ] ofj"B oSKkfud 
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3- MkW- ikjksferk xqgk] ofj"B oSKkfud 

4- lqJh lqns'k ;kno] oSKkfud 

5- lqJh 'kf'k eksb=k] fçafliy rduhdh vf/kdkjh 

6- Jh dSyk'k pUn] fçafliy rduhdh vf/kdkjh 

7- Jh dk: ÄqU;ku] ç;ksx'kyk lgk;d 

8- lqJh d"̀.kk dkSf'kd] lgk;d vuqÒkx vf/kdkjh ¼lk-½  

9- Jh fd'kksj flag] Mªkboj ¼xSj rduhdh½ 

 

 

lh,lvkbZvkj&lh,lvkbZvks psUuS dsUnz 

1 Jh dksVk Jhfuokl] phQ oSKkfud 

2 Jh ,- jkWcVZ lse] ofj"B fçafliy oSKkfud 

3 MkW- lh- lsFkqjeu] fçafliy oSKkfud 

4 Jh th- ,l- v¸;Iiu] fçafliy oSKkfud 

5 lqJh vkj- xhrk] ofj"B oSKkfud 

6 MkW- çÒkdj.k ,l] oSKkfud 

7 Jh vkuan oh- ih-] oSKkfud 

8 Jh eqds'k dqekj] oSKkfud 

9 Jh Mh- d̀".kkewfrZ] fçafliy rduhdh vf/kdkjh  

10 Jh vkj- xksihukFk jkekewfrZ] lgk;d vuqÒkx vf/kdkjh ¼lk-½  

11 Jherh ,l- Jqfr] rduhf'k;u  

12 Jh ,e- jes'k] ç;ksx'kkyk ifjpkjd ¼2½ 

 

ç'kklu esa dk;Zjr LVkQ  

1- Jh y{ke.k flag usxh] ç'kklu fu;a=d 

2- Jh ijkx lDlsuk] ç'kklfud vf/kdkjh 

3- lqJh uouhr vkuan] ofj"B fgUnh vf/kdkjh 

4- Jh lrh'k dqekj] vuqÒkx vf/kdkjh ¼lk-½ 

5- Jh lqds'k dqekj] futh lfpo 

6- Jh gjusd flag] futh lfpo 

7- Jh gjh'k dqekj] vuqÒkx vf/kdkjh ¼lk-½ 

8- Jh Nsfjax vaxnqbZ ckS)] vuqÒkx vf/kdkjh ¼lk-½ 

9- MkW- yksds'k 'kekZ] fgUnh vf/kdkjh 

10- Jh iou dqekj] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

11- Jh vfuy dqekj] ofj"B vk'kqfyfid 

12- lqJh xkjxh nsoh] ofj"B vk'kqfyfid 

13- Jh eukst dqekj] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 
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14- Jh fczt eksgu] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

15- Jh jes'k pUn] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

16- lqJh eutksr dkSj] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

17- lqJh vfurk] lgk;d vuqHkkx vf/kdkjh ¼lk-½ 

18- Jh vaxn fodZ] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

19- lqJh ehuk jkuh] ofj"B vk'kqfyfid 

20- lqJh lfjrk dqekjh] ofj"B vk'kqfyfid 

21- Jh fouksn dqekj] lgk;d vuqHkkx vf/kdkjh ¼lk-½ 

22- lqJh iwue] ofj"B lfpoky; lgk;d ¼lk-½ 

23- Jh jfo dkar] ofj"B lfpoky; lgk;d ¼lk-½ 

24- Jh vfuy dqekj ;kno] lgk;d vuqÒkx vf/kdkjh ¼lk-½ 

25- Jh bUnzthr dqekj] ofj"B vk'kqfyfid 

26- lqJh fugkfjdk pkS/kjh] ofj"B lfpoky; lgk;d ¼lk-½ 

27- Jh lkfgy] dfu"B lfpoky; lgk;d ¼lk-½ 

28- Jh xkSjo] dfu"B lfpoky; lgk;d ¼lk-½ 

29- Jh fufru] dfu"B lfpoky; lgk;d ¼lk-½    

30- lqJh pUnzdkark] dk;Z lgk;d 

31- Jh vejhd flag] Mªkboj xzqi AA¼4½@ofj"B rduhf'k;u ¼2½ 

32- Jh lqeu dqekj] Mªkboj xqzi AA@ofj- rduhf'k;u ¼2½ 

33- Jh jkechj flag] dk;Z lgk;d 

34- Jh cuokjh yky] ç;ksx'kkyk lgk;d 

35- Jh f'ko jkt dqekj] ç;ksx'kkyk lgk;d  

36- Jh fciu dqekj vkpk;Z] ç;ksx'kkyk lgk;d  

37- Jh jkds'k dqekj] ç;ksx'kkyk lgk;d 

38- Jh gjiky flag] ç;ksx'kkyk lgk;d  

39- Jh txeksgu flag] ofj"B lfpoky; lgk;d ¼lk-½  

40- Jh eqds'k] dfu"B vk'kqfyfid 

41- Jh dUgbZ] ç;ksx'kkyk lgk;d 

42- Jh vfHk"ksd oekZ] dk;Z lgk;d 

 

foÙk ,oa ys[kk vuqÒkx  

1- Jh latho dqekj oksgjk] ofj"B foÙk ,oa ys[kk fu;a=d 

2- Jh lquhy dqekj xqIrk] foÙk ,oa ys[kk vf/kdkjh  

3- lqJh fceyk] vuqÒkx vf/kdkjh ¼foÙk ,oa ys[kk½ 

4- Jh gjizhr flag 'kss[kkas] vuqÒkx vf/kdkjh ¼foÙk ,oa ys[kk½ 

5- Jh ujs'k dqekj [kqjkuk] ofj"B vk'kqfyfid 

6- lqJh in~e vjksM+k] ofj"B vk'kqfyfid 

7- lqJh MkSyh dkS'ky] ofj"B vk'kqfyfid ¼lh,lvkbZvkj&fuLVSM~l ls LFkkukarfjr½ 

8- lqJh dqlqe yrk] lgk;d vuqHkkx vf/kdkjh ¼foÙk ,oa ys[kk½  
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9- lqJh dfork pkSgku] lgk;d vuqHkkx vf/kdkjh ¼foÙk ,oa ys[kk½ 

10- Jh lksgu flag] lgk;d vuqHkkx vf/kdkjh ¼foÙk ,oa ys[kk½ 

11- Jh lquhy dqekj] ofj"B lfpoky; lgk;d ¼foÙk ,oa ys[kk½  

12- lqJh fç;adk xqIrk] ofj"B lfpoky; lgk;d ¼foÙk ,oa ys[kk½  

13- Jh jktiky flag] ç;ksx'kkyk lgk;d 

14- lqJh dknEcjh nsoh] ch;jj 

15- Jh mes'k dqekj] okW'k ckW; 

 

Ò.Mkj ,oa Ø; vuqÒkx  

1- Jh eksfgUnj dqekj] Ò.Mkj ,oa Ø; fu;a=d 

2- Jh ,l- ih- çÒkdj] Ò.Mkj ,oa Ø; vf/kdkjh  

3- Jh fcztsUnz dqekj ÒVukxj] vuqÒkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½ 

4- Jh jfo xxZ] vuqÒkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½ 

5- Jh jes'k dqekj] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½  

6- Jh fnus'k dqekj oekZ] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½  

7- Jh deys'k dqekj] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½  

8- Jh jbZl vgen] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½  

9- Jh jkftUnz dqekj] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½  

10- Jh iou dqekj cSal] lgk;d vuqHkkx vf/kdkjh ¼Ò.Mkj ,oa Ø;½ 

11- lqJh lq"kek jkuh] ofj"B vk'kqfyfid  

12- Jh fouksn dqekj] ofj"B lfpoky; lgk;d ¼Ò.Mkj ,oa Ø;½  

13- Jh t;ar eksgu jko] ofj"B lfpoky; lgk;d ¼Ò.Mkj ,oa Ø;½  

14- Jh cSt ukFk] ç;ksx'kkyk lgk;d 

15- Jh çse pUn] dfu"B lfpoky; lgk;d ¼Ò.Mkj ,oa Ø;½ 

16- lqJh lq'khyk nsoh] dk;Z lgk;d ¼,eVh,l½ 

 

fpfdRlky; 

1- MkW- vukfedk dksBkjh] ofj"B efgyk fpfdRlk vf/kdkjh] xzqi AAA¼6½ 

2- Jh lanhi dqekj] rduhf'k;u ¼2½@QkekZflLV 

3- Jh bUnzthr] fpfdRlk ç;ksx'kkyk rduhf'k;u¼2½ 

4- lqJh d"̀.kk] uflZax flLVj xzsM ¼1½ 

5- lqJh deyk] dk;Z lgk;d 

 

vfrfFkx`g 

1- Jh jktsUnz dqekj 'kkS.Mk] ofj"B rduhdh vf/kdkjh ¼3½ 

2- Jh veqY; ekaMy] rduhf'k;u ¼1½   

3- Jh jkftUnz flag] dk;Z lgk;d 
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lqj{kk 

1- Jh ljo.k flag] lqj{kk vf/kdkjh 

2- Jh n;k uUn] lgk;d vuqHkkx vf/kdkjh ¼lk-½ 

3- Jh tlfoUnj flag] lqj{kk lgk;d 

4- Jh pkaWn jke] lqj{kk lgk;d  

5- Jh uohu dqekj] lqj{kk lgk;d 

6- Jh nhuk ukFk] dk;Z lgk;d 

7- Jh djrkj pUn] dk;Z lgk;d 

8- Jh /keZthLVj] dk;Z lgk;d 

 

dSaVhu 

1- Jh g"kZifr] lgk;d eSustj&de&LVksj dhij 

2- Jh jathr flag jkor] DydZ 

3- Jh dkyh pj.k] ch;jj 

4- Jh fot; flag] ch;jj 

 

fuEufyf[kr dehZ lsokfuo`r gq,   

1- Jh Kku pan] lgk;d vuqHkkx vf/kdkjh ¼lk-½  30-04-19 

2- Jh daoythr flag] ofj- rduhdh vf/kdkjh ¼1½  30-04-19 

3- Jh djrkjk] dk;Z lgk;d     30-04-19 

4- Jh fnyckx flag] MªkbZoj xzqi AA¼3½    30-06-19 

5- lqJh deys'k dqekjh] ofj"B lfpoky; lgk;d ¼foÙk½ 31-07-19 

6- lqJh fpUuk ikSuw] iz;ksx'kkyk lgk;d       31-08-19 

7- Jh v'ouh dqekj] rduhdh vf/kdkjh    31-11-19 

8- Jh ofjanj flag] lgk;d vuqHkkx vf/kdkjh ¼lk-½  31-12-19 

9- Jh oj;ke flag] lgk;d vuqHkkx vf/kdkjh ¼lk-½  29-02-20 

10- lqJh ljkst crjk] fçafliy rduhdh vf/kdkjh   29-02-20 

11- Jh vt; dqekj lDlsuk] ofj- rduhf'k;u ¼2½  31-03-20 

 

lh,lvkbZvkj&lh,lvkbZvks esa uo&fu;qDr dehZ 

1- Jh lkfgy] dfu"B lfpoky; lgk;d ¼lk-½   10-06-19 

2- Jh xkSjo] dfu"B lfpoky; lgk;d ¼lk-½   11-06-19 

3- Jh fufru] dfu"B lfpoky; lgk;d ¼lk-½   13-09-19 

4- Jh vuwi dqekj] rduhf'k;u ¼1½   18-11-19 

5- Jh bj'kkn] rduhf'k;u ¼1½   18-11-19 

6- Jh vuar jke oekZ] rduhf'k;u ¼1½   19-11-19 
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7- Jh vfHk"ksd ?kkusdj] rduhf'k;u ¼1½   21-11-19 

8- Jh iznhi dqekj] rduhf'k;u ¼1½   22-11-19 

9- Jh daoythr] rduhf'k;u ¼1½   22-11-19 

10- Jh vfHk"ksd dqekj] rduhf'k;u ¼1½   25-11-19 

11- Jh djeohj] rduhf'k;u ¼1½   25-11-19 

12- Jh vfDdjsM~Mh f'kok jkek d`".kk] rduhf'k;u ¼1½  27-11-19 

13- Jh uhys'k jkekth nsgkjdj] rduhf'k;u ¼1½   27-11-19 

14- Jh lqfiz; jatu iky] rduhf'k;u ¼1½   27-11-19 

15- Jh veqY; ekaMy] rduhf'k;u ¼1½   29-11-19 

16- Jh nhid dqekj] rduhf'k;u ¼1½   04-12-19 

17- Jh lw;Z nso dqekj] rduhf'k;u ¼1½   04-12-19 

18- Jh cyohj dqekj tkafxM+] rduhf'k;u ¼1½   05-12-19 

19- Jh fnokdj flag] rduhf'k;u ¼1½   06-12-19 

20- Jh y[kfoanz] rduhf'k;u ¼1½   06-12-19 

21- Jh jkgqy jatu] rduhf'k;u ¼1½   06-12-19 

22- Jh bUnzthr dqekj] ofj"B vk'kqfyfid   01-01-20 

23- Jh egkohj izlkn tkafxM+] rduhf'k;u ¼1½   13-01-20 

24- Jh gfju[ksMs deys'k jkejru] rduhf'k;u ¼1½   05-02-20 

25- lqJh ,l- lzqFkh] rduhf'k;u ¼1½   07-02-20 

 

ewY;kadu ,oa inksUufr  

1- Jh ohjsUnz dqekj] ofj- oSKkfud    09-05-17 

2- MkW- uhye dqekjh] ofj"B oSKkfud    09-04-16 

3- MkW- jkt dqekj] ofj"B oSKkfud    01-05-16 

4- MkW- eukst dqekj iVsy] ofj- oSKkfud    22-11-15 

5- lqJh- usgk [k=h] ofj- oSKkfud     22-11-16 

6- Jh 'kf'k iksn~nkj] ofj- oSKkfud    22-11-16 

7- Jh eqds'k dqekj] ofj- oSKkfud    22-11-16 

8- MkW- lqfnIrk ljdkj iky] fizafliy oSKkfud   18-06-16 

9- Jh fo/kq 'ks[kj ik.Ms;] fçafliy oSKkfud   21-06-16 

10- MkW- eukst dqekj uk;d] fçafliy oSKkfud   30-10-17 

11- MkW- lfpu R;kxh] ofj- oSKkfud    04-04-16 

12- MkW- izHkkdju ,l-] ofj"B oSKkfud    18-06-16 

13- Jh lanhi fla?kbZ] fçafliy oSKkfud    16-09-16 

14- Jh f'ko jkt dqekj] ySc lgk;d    15-05-17 

15- Jh jktiky flag] ySc lgk;d     26-05-17 

16- Jh ,e- jes'k] ySc lgk;d     08-06-17 

17- Jh jkds'k dqekj cSjok] ySc ifjpkjd ¼2½   14-05-17 

18- Jh fciu dqekj vkpk;Z] ySc lgk;d    23-05-17 
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19- Jh jkds'k dqekj 'kekZ] ySc lgk;d    23-05-17 

20- Jh jes'k pan] ySc lgk;d     25-05-17 

21- Jh cSt ukFk] ySc lgk;d     03-10-17 

22- Jh vorkj vyh] ySc ifjpkjd ¼2½    26-04-17 

23- Jh lanhi dqekj] ofj- rduhf'k;u ¼1½ ¼QkekZflLV½  19-12-17 

24- Jh fnyckx flag] ofj- rduhf'k;u ¼2½ ¼MªkbZoj½  18-02-18 

25- Jh xqjthr flag lSuh] rduhf'k;u ¼2½    26-11-17 

26- Jh panz iky flag] rduhf'k;u ¼2½     24-11-17 

27- lqJh T;ksRluk] rduhf'k;u ¼2½     24-11-17 

28- Jh iadt dqekj] rduhf'k;u ¼2½     26-11-17 

29- Jh fgeka'kq dqekj flag] rduhdh vf/kdkjh    07-05-17 

30- Jh o#.k /kheku] rduhdh vf/kdkjh    14-05-17 

31- Jh nhid d';i] rduhdh vf/kdkjh    27-03-15 

32- Jh gfjpan flag] fçafliy rduhdh vf/kdkjh   16-05-17 

33- Jh daoythr flag] ofj"B rduhdh vf/kdkjh ¼2½  03-05-12 

34- Jh lqikadj nkl] ofj"B rduhdh vf/kdkjh ¼1½  25-05-17 

35- Jh fouksn feJk] ofj"B rduhdh vf/kdkjh ¼1½  20-03-18 

36- Jh losZ'k dqekj] ofj"B rduhdh vf/kdkjh ¼1½  25-05-17 

37- Jherh fojferk eYgks=k] fçafliy rduhdh vf/kdkjh   01-05-16 

38- Jh ,l- ds- cksFkjk] fçafliy rduhdh vf/kdkjh  22-12-16 

39- Jherh Hkwfianj dkSj] fçafliy rduhdh vf/kdkjh   31-03-17 

40- Jh esgj pan] ofj"B rduhdh vf/kdkjh ¼3½   03-04-17 

41- Jh xksjkt flag] ofj"B rduhdh vf/kdkjh ¼1½  13-05-17 

42- Jh v'kksd dqekj] ofj"B rduhdh vf/kdkjh ¼1½  20-05-17 

43- Jh euh"k dqekj] ofj"B rduhdh vf/kdkjh ¼1½  26-05-17 

44- LkqJh vk'kk jkuh] ofj"B rduhdh vf/kdkjh ¼2½  28-05-17 

45- lqJh vfurk] lgk;d vuqHkkx vf/kdkjh ¼lk-½   01-01-20 

46- Jh fouksn dqekj] lgk;d vuqHkkx vf/kdkjh ¼lk-½  01-03-20 

47- Jh iou dqekj cSal] lgk;d vuq- vf/kdkjh ¼Hk- ,oa Ø-½ 01-01-20 

48- LkqJh fugkfjdk pkS/kjh] ofj"B lfpoky; lgk;d ¼lk-½ 01-01-20 

49- Jh t;ar eksgu jko] ofj- lfpoky; lgk;d ¼Hka- ,oa Ø-½ 01-01-20 

50- lqJh fiz;adk xqIrk] ofj"B lfpoky; lgk;d ¼fo- ,oa ys-½ 01-01-20 

51- Jh izse pan] dfu"B lfpoky; lgk;d ¼Hka- ,oa Ø-½  10-07-19 

52- Jh lksgu flag] lgk;d vuqHkkx vf/kdkjh ¼fo- ,oa ys-½ 22-08-19 

53- lqJh uouhr vkuan] ofj- fgUnh vf/kdkjh   27-01-19 

54- MkW- uhys'k dqekj] ofj- fçafliy oSKkfud   03-04-17 

55- Jh vferkok nkl] ofj- fçafliy oSKkfud   29-05-17 

56- MkW- lehj ds- eksaMy] ofj- fçafliy oSKkfud   18-06-17 

57- MkW- veksy ih- HkksaMsdj] ofj- fçafliy oSKkfud  28-03-18 

58- Jh fot; dqekj ehuk] fçafliy oSKkfud   26-08-17 
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59- MkW- mes'k dqekj frokjh] fçafliy oSKkfud   31-01-17 

60- MkW- ¼lqJh½ lqeu flag] fçafliy oSKkfud    08-09-17 

61- MkW- vfer ykMh] fçafliy oSKkfud    27-12-17 

62- MkW- rstiky flag] ofj- oSKkfud    19-10-18 

63- Jh xkSjo xqIrk] ofj- oSKkfud ¼lh,lvkbZvkj&vkbZvkbZih½ 24-10-17 

64- MkW- nhid 'kekZ] ofj- oSKkfud    16-04-17 

65- MkW- HkkxZo nkl] ofj- oSKkfud     17-09-17 

66- Jh vfjUne pVthZ] iz/kkku oSKkfud    20-05-17 

67- MkW- ijferk xqgk] ofj- oSKkfud    16-04-17 

68- MkW- iz'kkar dqekj] ofj- oSKkfud    22-11-17 

69- Jh cynso flag] ofj- rduhf'k;u ¼3½    27-09-18 

70- Jh jes'k pan] fçafliy rduhdh vf/kdkjh   17-07-17 

71- Jh dSyk'k pan] fçafliy rduhdh vf/kdkjh   17-12-18 

72- MkW- vuqiek 'kekZ] ,lVhvks ¼1½    11-12-18 

73- Jh enu 'kekZ] ofj"B v/kh{kd vfHk;ark ¼ihVhvks½  26-08-18 

 

,e-,-lh-ih ;kstuk 

1- Jherh xkxhZ nsoh] ofj- vk'kqfyfid     19-01-19 

2- Jh vfHk"ksd oekZ] dk;Z lgk;d ¼,e-Vh-,l-½   17-04-19 

 

LFkkukarj.k 

1- lqJh vuqjkx lpnso] iz'kklu fu;a=d    07-06-19 

¼lh,lvkbZvkj&,pvkjMhlh] xkft+;kckn½ 

2- Jh ;'k iky] vuqHkkx vf/kdkjh ¼foÙk ,oa ys[kk½  02-09-19 

¼lh,lvkbZvkj&vkbZ,pchVh] ikyeiqj½ 

3- MkW- fojsu ljnkuk] ofj"B oSKkfud    27-02-20 

¼lh,lvkbZvkj&vkbZthvkbZch] ubZ fnYyh½ 

 

ewy dk;kZy; okfilh ¼jhiSfVª,'ku½ 

1- izks- vkj- ds- flUgk] funs'kd] lh,lvkbZvkj&lh,lvkbZvks 28-02-20 

¼fnYyh izkS|ksfxdh; fo'ofo|ky;] fnYyh½ 

 

R;kxi= 

1- Jh yods'k] lgk;d vuqHkkx vf/kdkjh ¼Ò- ,oa Ø;½ 30-04-19 

2- Jh fo".kq lksuh] dfu- lfpoky; lgk;d ¼lk-½  30-04-19 

 

J)katfy 

1- Jh jke vorkj] dk;Z lgk;d ¼lqj{kk½    28-12-19 
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ctV fooj.k 

O;; ¼2019&20½ 

  ¼#i, yk[k esa½ 

ys[kk 'kh"kZ 

 

O;; lzksr 

lh,lvkbZvkj 

fuf/k;ka 
ySc fjt+oZ 

 

vkorhZ     

vf/kdkfj;ksa dk osru 2394.894 30.000 

deZpkfj;ksa dk osru 712.558 0.025 

egaxkbZ HkÙkk  0.000 0.000 

HkÙks  1028.912 8.103 

vkdfLedrk,a 284.960 7.760 

LVkQ DokVZjksa dk vuqj{k.k 45.320 1.138 

jlk;u ,oa miÒksT; 111.257 8.108 

ekuo lalk/ku fodkl 0.000 0.000 

dqy vkorhZ 4577.901 55.134 

    

iwath   

oDlZ ,oa lsok,a 21.213 0.000 

miLdj ,oa midj.k ¼dEI;wVj miLdj ,oa 

lkWQ~Vos;j lfgr½ 
154.184 

0.000 

deZ'kkyk e'khujh 0.000 0.000 

dk;kZy; miLdj 0.000 1.083 

QuhZpj ,oa fQfVax 41.072 0.000 

iqLrdky; iqLrdsa ,oa tuZYl 24.987 28.448 

Okkgu 0.000 0.000 

VwYl ,aM IykaV~l 0.000 0.000 

ekWMy ,oa izn'kZ 0.000 0.000 

LVkQ DokVZj ¼fuekZ.k½ 44.424 0.000 

dqy iwath 285.880 29.531 

dqy ;ksx ¼vkorhZ+iwath½ 4863.781 84.665 

vkbZvkbZvkj&fuekZ.k   

vkbZvkbZvkj&vkbZlhVh   

uSVodZ ifj;kstuk,a@lqijk ifj;kstuk,a 1551.003 32.483 

Lkdy tksM+ 6414.784 117.148 
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xr ikWp o"kksZa ds nkSjku bZlh,Q l̀tu         
 

                 ¼#i, yk[k esa½ 

ctV 'kh"kZ 

 
2015-16 2016-17 2017-18 2018-19 2019-20 

1 2 3 4 5 6 

        

1- ljdkjh foHkkx@ih,l;w 511.143 1315.110 1013.418 1425.049 1726.585 

2- futh vfHkdj.k 3.477 2.734 9.724 1.931 1.756 

3- fons'kksa ds ljdkjh vfHkdj.k         1.040 

4- ,l ,aM Vh izkfIr;ka 

¼jkW;YVh@izhfe;e@tkWc odZ@ijh{k.k ,oa 

vU; rduhdh lsok,a½ 

17.574 45.585 74.772 126.263 63.770 

          

          

          

dqy 532.194 1363.429 1097.914 1553.243 1793.151 

      
      

      

        

 

xr ikWp o"kksZa ds nkSjku ,yvkj,Q l̀tu         
 
 

                 ¼#i, yk[k esa½ 

ctV 'kh"kZ 

 
2015-16 2016-17 2017-18 2018-19 2019-20 

1 2 3 4 5 6 

            

1- jkW;YVh ,oa izhfe;e 4.836 22.164 51.435 99.681 50.139 

2- ijh{k.k ,oa fo'ys"k.kkRed izHkkj  12.130 21.026 22.291 19.035 10.947 

3- vU; rduhdh lsok,a 0.600 2.395 0.802 7.463 2.634 

4- tkWc odZ 0.008 0.000 0.244 0.084 0.050 

5- vkj 071 'kh"kksZa dk 'ks"k 106.410 84.243 86.862 206.387 185.790 

          

          

dqy 123.984 129.828 161.634 332.650 249.560 
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lh,lvkbZvkj&lh,lvkbZvks dh vuqla/kku ifj"kn~ 

 

izks- laxhrk jsM~Mh 

la;qDr izca/k funs'kd 

viksyks gkWfLiVYl ,aVjizkbft+l 

csuj?kkVk jksM] 154@11  

csaxyq: & 560076 

 
v/;{k 

MkW- :ikeatjh ?kks"k 

dqyifr ,oa funs'kd 

izkd̀frd foKku fo|ky; 

f'ko uknj fo'ofo|ky; 

,up,p&91] rglhy nknjh 

xkSre cq) uxj] mÙkj izns'k & 201314 

 
lnL; 

izks- d̀".ku~ ckylqczge.;e~ 

fMikVZesaV vkWQ edsfudy bathfu;fjax 

Hkkjrh; izkS|ksfxdh laLFkku] enzkl 

psUuS & 600036 

 
lnL; 

Jh ch,poh,l ukjk;.k ewfrZ 

funs'kd 

fjlpZ lsUVj bekjr 

vkjlhvkbZ jksM] foKkudaNk 

gSnjkckn & 500069 

 
lnL; 

MkW- fpjkljh jkW; pkS/kjh 

lgk;d izksQslj 

bysDVªkWfuDl ,aM VSfydE;qfuds'kUl 

vkbZvkbZbZ,lVh] f'kciqj 

iks-vk-&cksVsfud xkMZu] gkoM+k 

if'pe caxky & 711103 

 
lnL; 

Jh mn~;ar Vksch eYgks=k 

izca/k funs'kd ,oa lhbZvks 

Mk;ukeSfVd VSDuksykWt+hl fy- 

Mk;ukeSfVd ikdZ] ihfu;k baMfLVª;y ,fj;k 

csaxyq: & 560012 

 

 

  

lnL; 

izks- #nz izrki 

fMikVZeSaV vkWQ edsfudy lkbal 

lsUVj QkWj uSuks lkbal ,aM bathfu;fjax 

Hkkjrh; foKku laLFkku 

csaxyq: & 560012  

 
lnL; 

MkW- ftysykeqMh eatqyk 

 
lnL; 
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Mh,l ,oa egkfuns'kd 

bysDVªkWfuDl ,aM dE;qfuds'kUl flLVEl  

,yvkjMhbZ dSEil] lh oh jeu uxj 

csaxyq: & 560093 

Jhehr ofrZdk 'kqDy 

funs'kd ¼rduhdh½ 

bathfu;lZ bafM;k fy- ¼bZvkbZ,y½ 

bZvkbZ,y Hkou] 1 Hkhdkth dkek Iysl 

ubZ fnYyh & 110066 

 
lnL; 

MkW- ih- lh- iapkfj;k 

funs'kd 

lh,lvkbZvkj&dsUnzh; bysDVªkWfud vfHk;kaf=dh 

vuqla/kku laLFkku ¼lhjh½ 

fiykuh & 333031  

 
lnL; 

izks- ,l- vuUr jked`".k 

funs'kd 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

 

Jh gsear dqyd.khZ 

ofj"B fizafliy oSKkfud 

izkS|ksfxdh izca/ku funs'kky; ¼baMLVªh baVjQsl½ 

14 lRlax fogkj 

ubZ fnYyh & 110067  

 
lnL; 

 

 

  



Page | 349  
 

 

lh,lvkbZvkj&lh,lvkbZvks dh izca/k ifj"kn~ 

 

izks- vkj- ds- flUgk 

funs'kd 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030  

 

v/;{k 

funs'kd 

lh,lvkbZvkj&lhjh 

fiykuh & 333031 

lnL; 

Jh dksVk Jhfuokl 

phQ oSKkfud 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 
 

lnL; 

MkW- fouksn djkj 

phQ oSKkfud 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

lnL; 

Jh ,- ds- 'kqDy 

fizafliy oSKkfud 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

lnL; 

Jh lanhi fla?kbZ 

fizafliy oSKkfud ,oa O;kikj fodkl vf/kdkjh 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030  
 

lnL; 

MkW- uhye dqekjh 

ofj"B oSKkfud 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030  
 

lnL; 
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Jh enu 'kekZ 

v/kh{kd vfHk;ark 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

lnL; 

Jh ,l- ds- oksgjk 

ofj- foÙk ,oa ys[kk fu;a=d 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

lnL; 

Jh y{e.k flag usxh 

iz'kklu fu;a=d 

lh,lvkbZvkj&lh,lvkbZvks 

p.Mhx<+ & 160030 

lnL; lfpo 
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