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"If you want to shine 
like a Sun, first burn 

like a Sun." 

- Dr. A P J Abdul Kalam 

A word from the Director ••• 
I am delighted to present the first issue of ~~tl~rlji a 

periodic newsletter of CSIR-Central Scientific 
Instruments Organisation. The newsletter aims to 
present various scientific activities, major events and 
media coverage of the institute to its readers. 
As we continue our journey on the path of scientific 
excellence driven by the needs of the nation, It has 
become extremely important for the scientific 
community to provide advanced technological solutions 
to various problems affecting our society and nation as a 
whole. CSIR-cSIO, being a premier R&D institute in the 
areas of Instrumentation, Sensors, Optics and Photonics, 
needs to further strengthen its industry-academia 
linkage to leverage emerging opportunities to carve a 
niche for its scientific expertise and skills. In this line, 
large number of instruments ranging from simple to 
highly sophisticated ones, have been designed and 
developed by the Institute and their know-hows have 
been passed on to the industry for commercial 
exploitation. Having contributed substantially towards 
the growth of the scientific Instruments industry in the 
country, CSIO now enjoys high degree of credibility 
among the users of the instruments as well as the 
instrument industry. 
I sincerely thank our R&D partners and other 
stakeholders for their continued support and 
cooperation In the growth of the Institute. I also thank 
our dedicated team of scientists, technical and 
administrative staff for their untiring efforts to achieve 

our collective scientific objectives. '¥--• . a.,. ._ , 

!Prof R K Sinha) 
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CSIR·CSIO receives major grants (iii) Safety a Security of Vital their creativity in the fonn of hardw~re 
under Mission Mode Programme Installations products that can solve some dauntmg 

Prlyanka Raghav 

In line with Government of India's 
priority as Mission Mode delivery to 
serve the people of the nation, CSIR­
CSIO Chandigarh has conceived various 
research projects under Mission Mode 
which aims towards achieving their 
objectives and mandate during the two 
year period (March 2018- March 2020). 
The various themes under which 
projects have been sanctioned to CSIR­
CSIO are as below: 

. problems faced by India such as need of 
This project alms to cater the c~plete clean water, waste management, 
strategic domain of the natlOn. by creation of Smart vehicles and Smart 
providing state:of-art tech~ologlcal Communication, and so on. 13 teams of 
solutions for the mstrumentatlOn needs six students each from different parts of 
of the defense forces of the count~ the country participated in the themes 
with a grant of Rs. 8.61 crores. The mam f edical devices healthcare and bio­
objectives of the project are: a) 0 m. d technologl~ 
Advanced Sensors & Systems for Border sensm~ · 
security management. b) Information 
Sensing (Seismic, Acoustic, Imaging) 
detection and localization of border 
activities. c) Vulnerability - zoning of 
perimeter with sensor networks: 
Remotely and/or autonomously 

• manoeuvred multiple sensing 
(f) Intelligent System (IS) - Intelligent platforms. d) Coordinated Command & 
Technologies and Solutions Control (C3) to optimize border security 
CSIO based on its expertise in the area management performance. 
of activity recognition and with 
financial support of Rs. 5.41 crores will 
focus towards the development of (tv) Drone Based Electromagnetic And 
computational techniques and Magnetic System (DREAM) 

Award Ceremony of 
SIHH2018 held at CSIR.CSIO algorithms for developing: a) An This project Is a multi~lab~ratory 

automatic vital signs monitoring and initiative with an obJeCtlVe to 
alarming system. b) Intelligent indigenously design and develop Drone 
arrhythmia detection and alert system. based Electromagnetic and Magnetic 
c) Analysis of generated EEG System system for geophysical explo.~tion. !Jle 
data in the Interface development of entire project has been diVlded mto 
MAV 1 Drone control using BCI different modules and CSIO will be 
methods. d) Development of Internet of partnering for the develop~t of its 
Things (loT) based seismic system. Data Acquisition system Wlth a total 

The inaugural event was graced by Sh. 
Prakash Javadekar, Honorable Minister 
of Human Resource Development, Govt. 
of India through video conferencing, 
Prof S.S. Patnaik, Director NlmR 
Chandigarh and Prof R. K. Sinha Director 
CSIR-CSIO. Honorable Minister in his 
opening address encouraged the 

(ii) Food a Consumer Safety Solutions 
(FOCUS) 

This project titled FOCUS will address 
the unmet needs of various stake­
holders in the food value chain such as 
farmers (producers), industry, 
regulator and the consumer with a total 
support of Rs. s.n crores.The various 
research activities envisaged are as 
below: a) Development and validation 
of packaging integrated biosensors for 
fruit juices b) To develop randdity 
indicator strip for edible oils c) To 
develop a system for detection of 
polyaromatic hydrocarbons in edible 
oils d) Design and development of 
Electrostatic coating system for fruits & 
vegetables e) Multi-detection methods 
for pestidde residue fn food matrix and 
f) To develop an optfcal VOC sensor for 
monitoring fruit ripening and food 
spoilage. 

support of Rs. 1. 57 crores. 

students to put in their best effort so 
F t o bl d that the country can benefit from the 

(v) Development of as , ura e an innovative ideas that they realize using Energy Efficient Mass Housing Scheme 
the infrastructure made available to 
them through this unique initiative. 

(vi) Technologies for Robust Str~c~ural Prof. R. K. Sinha in his welcome address 
Health Monitoring of Cnt1cal said that as a country of 1.25 billion 
Infrastructure and Conservation 8: people, the responsibility for 
Restoration of Heritage Structures sustainable development lies on the 
~ shoulder of the scientific community to 

CSIR-CSIO 011anizes The Grand Finale 
of Smart India Hardware Hackathon 
(SIHH) 2018 durfng18·22 June 2018 

work for the benefit of the masses. Such 
affordable technologies must include 
grass-root innovation and out-of-box 
thinking by young minds to tap their 
immense intellect into useful ideas and 

Sandeep Singhal technological leads. As envisaged by our 
Grand Finale of Smart India Hackathon Honorable Prime Minister, 'Digital India' 
2018 - Hardware edition was mission is an attempt to bridge the 
inaugurated at CSIO amid fanfare and digital dtvfde tn our country and to 
enthusiasm. It is the first of its kind promote digital literacy for sustainable 
innovative methodology adopted in development. 
India that will provide an opportunity to The event witnessed enduring effort by 
young technical minds to showcase the participants and their mentors 



thereby coming up with interesting 
innovations like Asthma Trigger 
Detection System, System for Non­
invasive Measurement of Glucose and 
Hemoglobin, Automatic Medicine 
Dispensing System, Continuous Passive 
Motion Device for Stroke Patients and so 
on. 
Alike every exciting journey this event 
also culminated with the valedictory 
function in the auspicious presence of 
Prof. A. R. Rao, Director NIPER who 
distributed the prizes to the champion 
teams of Brainstorm Troopers, 
TechEEE1 and lmed Dispenser who won 
the first, second and third position 
respectively. The passion and 
excitement in the starry eyes of the 
young minds for the future endeavors 
was worth noticing and promising. 

~ 
CSIO gears up to solve the problem 

of persons with disability 
Ritika Singh 

VIHBRA (Virtual Intelligence in Home 
Based Rehabilitation) is a solution for 
comprehensive physical rehabilitation 
of persons with disability. This is for the 
persons who might have suffered stroke 
and their physical movements are no 
more normal. The system improves 
standing and sitting balance and 
neuromuscular functions with minimal 
need for an instructor which had been 
the case in earlier treatment 
mechanisms. The experience and 
practical training provided by the 
system enhances the response time and 
quality from the nervous system. 
Moreover, it uses interesting and 
friendly ways in a game and play mode 
to engage the persons which increases 
their willingness to use the system. 
Apart from the above features, the 
system is also cost-effective. 

The system uses advanced technologies 
such as Virtual Reality, Machine 
Learning, Stimulating sensory feedback 
to promote motor learning and Virtual 
Function Reach T e s t t o m e a s u r e 
augmented rehabilitation. 
The system was developed at the CARE 
Lab, Biomedical Instrumentation Unit 
ofCSIR-CSIO.The developed system has 

been installed at Prayaas Rehabilitation 
Centre for Handicapped Children in 
association with Post Graduate Institute 
of Medical Education and Research, 
Chandigarh and Indian Spinal Injuries 
Centre, New Delhi for clinical 
evaluation and use. The indigenously 
developed technology is available for 
commercialization. 

VIHBRA System Interface and Patient Trials 

Display of innovative technologies 
during the PSA visit 

Priyanka Raghav 
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Prof. Vijayraghavan visiting 
CSIO Stall 

The various technologies that had been 
showcased were Iodine value Analyzer, 
Grain Moisture Analyzer, Pesticide 
Sprayer, VIBHRA, Postural stability 
Assessment System (Industry Version), 
Laser Lithotripsy System, Aircraft 
Instrumentation, Anti Glare Filter 
(AGF), Snow Avalanche Sensors, 
Portable Analog Seismograph, 
Earthquake Early Warning System (EES) 
modules, Divya Nayan, Separation of 
Glass and Phosphor from Waste CFLs 
and Technology for Production Of High 
Cost Porous Adsorbents from Zinc 
Scraps. 

Ongoing Research Activities of 
CSIR-CSIO 

Principal Scientific Advisor to Govt. Of 
India Prof. K. Vijayraghavan visited CSIR 
- IMTECH campus in the event organised 
by CRIKC Chandigarh. CSIO being an 
important research partner 
participated in the event under the 
leadership of Prof. R.K.Sinha. Prof A. Sponsored/ Externally Funded 
Vijayraghavan visited the CSIO gallery New projects taken up (Mar-Sep '18) 
and interacted with scientists. 1. D 51 R C 

0 
m m 

0 
n Research 8: 

Technology Hub (CRTH) in the 
sector of • Electronics/ Renewable 
Energy'. 

2. Pilot Deployment of Intelligent 
Elephant Movement Detection 
and alert system near Kansrao 
railway track, Rajaji Tiger 
Reserve, Dehradun. 

3. Design and Development of a 
System for Climb Free Coconut 



Harvesting. 
4. Development of 3D Printed 3. 

Technologies and Solutions. 
Development of Fast, Durable and 
Energy Efficient Mass Housing 
Scheme. 

Lattice Structured Hip Implant. 

4. Food & Consumer Safety Solutions 
(FOCUS) 

5. Safety and Security of Vital 
Installations 

6. Technologies for Robust Structural 
Health Monitoring of Critical 
Infrastructure and Conservation & 
Restoration of Heritage Structures. 

5. Solid Tumor Targeting using 
homing Peptides and Plasmonic 7. Drone Based Electromagnetic And 
Photo-thermal Technique. Magnetic System (DREAM) 

. . MLP Projects 
6. Deslgn, Development 8: DelJVery 1 Technological solutions for 

of Pilot Display Unit (PDU) for • contactless alive/dead detection of 
HAWKi aircraft. victim soldier in battle field. 

7. All Dielectric and Hybrid Nano 2 Precision instrumentation towards 
antennas for Multifunctional · whole-slide digital microscopy for 
Sensors. high-throughput analytics. 

8. Design 8: Development of LED 
based Drogue Light for LCA AF 
Mk1. 

3. Ligament Injury Assessment & 
Therapy Device for motor­
rehabilitation of Soldiers "L-

9. Design and Development of 
Optical Gun Sight (OGS) for 4. 

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

Dornier Aircraft. 

10. Cattle Health Monitoring and 
Disease Early Warning System. 5. Harvesting of Electrical Energy 

using geared AC Synchronous Motors 
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care device for army personnel. 
15. Energy Management using Non­

Intrusive Load Monitoring (NLIM) 
Technique. 

16. Design & Development of angle 
Independent Multilayer Thin Film 
Filter (AIMTF) on Foldable and 
Military Grade Optical Substrates. 

17. Design and Development of 
precision optics forsoftX-Rays. 

18. Magnetic G raphene coated 
Polymeric Stationery Phase len­
Exchangers for lon Chromatography 
Column Separations. 

19. Low cost functional Material for 
Selenium Detection in water. 

20. Photonic Meta-surfaces for smart 
applications. 

21. Smart Electrochemical Tongue (e­
Tongue) to detect heavy metal ions 
in potable water. 

C. Major Ongoing Projects 
1. Development of wireless sensor 

network for the detection of 
explosive. 

2. Design & development of LED based 
NVG compatible Wing & Fin 
Navigation Lights for LCAAF Mk-2. 

3. Design & development of LED based 
Taxi & Landing Lights for LCAAF Mk2 11 . Metal Organic Framework (MOF) 

based fluorescence -SPR dual 
mode sensing platform for 

to Charge Batteries of Mobile 4. 
Phones. 

Design Innovation Centre, 
Chandigarh. 

explosive detection. 6. Design and Development of Airfield 5. 
Ground Lighting Systems (AGLS). 

All Dielectric, Plasmonic and Hybrid 
Photonic Nanostructures. 12. Design, Development & Supply of 

Telescope with Mounting 7• 
Assembly. 

13. Design, Development 8: Supply of 8 
Optical BlockAssembly. · 

14. Development of Off Axis Aspheric 9 
Mirrors and their Fabrication 8: · 

Design and development of 
Enhanced Vision System for Military 
Surface Transport Vehicles. 
Design & Development of Head Up 
Display for Passenger Aircraft. 
Divya Nayan: A Personal Reading 
Machine for visually impaired. 

6. Design and Development of Digital 
Holographic Camera for Non­
destructive Testing Applications 
(HoloCam). 

7. Development of Ferrite Based 
Magnetic Nanocomposites for 
Microwave Absorption Applications. 

Testing. 

15. Development of Aspheric Mirrors 
and their Fabrication and Testing. 

16. Twinning on Capacity Building to 
Transform Metal Indus try 
Development Institute (MIDI). 

10. Scale-up of Autoceph: A software 8. 
for 2-D Computerized 
Cephalometric analysis as a web 
service. 

Optical Fibre NanoAntennaAssisted 
Sub-micron Resolution Common 
Path Optical Coherence 
Tomography Instrumentation. 

B. CSIR Funded Projects 
New projects taken up (Mar- Sep '18) 
HCP Projects 
1. Nano Biosensors and Microfluidics 

for Healthcare 
2. Intelligent System (IS) - Intelligent 

11. Image Guided Vascular Vein 9. Design & Development of Cost 
Effective in-situ & non-intrusive Visualizer: VeinViz 

12. Electromyogram (EMG) controlled 
below elbow prosthesis. 

13. Design and Development of 
indigenized lyophiliser for 
preservation of Indian fruits and 
vegetables. 

14. Development of multifunctional 

Motor Stethoscope (MSCOPE) for 
Monitoring the Health of Induction 
Motor using the latest Art of 
Instrumentation. 

10. Nano-encapsulation of Herbal 
Extracts using Sonochemical 
Technique. 



11 . Design &. Development of low cost Air 
Conditioner Efficiency Meter (ACE 
Meter). 

12. Kinetics of Initial stages of lnxGa1-xN 
Growth on low and high miller 
indexed Si surfaces followed by InN 
QDs in application towards tandem 
solar cells. 

13. Nano sculptured thin films based 
enhanced plasmonic phenomena and 
their applications for clinical 
diagnostic and water sensing. 

14. Design and Development of Smart 
Monitoring System for Livestock 
Emissions. 

15. Design, Development and Supply of 
HUD MK 2 units for LCAAF Mk2 &. LCA 
NavyMk2. 

16. Graphene Based Electrochemical 
Detection of Breast Cancer 
Biomarkers. 

17. Publication of Directory of Scientific 
Instruments and Components 
Manufactured in India. 

18. Development of an Automated Soil 
Nutrient Sensing System. 

19. Design 8: Development of Visual 
Odometry System. 

20. Multi Functional High Range 
Electrostatic Sprayer. 

21. Low Cost Implant Functionalization 
material for biomedical applications 
in Hospital. 

22. Organ-Low Cost Bio-mechatronic 
Rehabilitation Solutions for Children 
with Congenital Hemiparesis. 

23. Smartphone imaging aided point-of­
care dipstick platform for heavy 
metals sensing in Water. 

24. Eng i nee ring a magneticaLLy 
stimulated implantable hydrogel 
patch for Localised tumour therapy. 

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

26. Design and development of detection 
and extinguishing systems for forest 
fire using sensor network. 

"Ask the right questions, and the 
nature wW open the doors to 

her secrets. " 

-Sir C V Raman 

PageS 

The Editors Speak 

CSIR-CSIO is a vibrant Laboratory with multidisciplinary activities and 
advances in the vast panorama of instrumentation engineering sector 
spanning from strategic, public safety, biomedical, computational and so 
on. Further the pivotal role CSIO has been playing in the fulfillment of the 
Human Capital needs of these specialized sectors through Indo Swiss 
Training Centre is also worth mentioning and is widely acknowledged. The 
dissemination of the information pertaining to various activities of the 
laboratory has always been given priority keeping in view the motto of 
serving the society and the primacy of outreach to the public with the 
happenings. In addition to the traditional channels of dissemination viz. 
scientific journals, annual reports &. newspapers, the laboratory has been 
proactive in utilizing the digital mediums including social media platforms 
for advancing the information from its end. However a need was felt and 
echoed under the guidance of our Honorable Director Prof. (Dr.) R. K. Sinha 
to come up with a periodic comprehensive digital newsletter to disseminate 
the scientific and skill related activities at the institute as well as a platform 
to showcase its capabilities and facilities. This newsletter is expected to 
serve the dual purpose of providing a comprehensive information resource 
for various sources as well as an institutional mouthpiece for the society 
thereby also ensuring that the stakeholders are kept updated with the 
recent activities. This will definitely go a Long way in serving our social and 
national responsibilities. 
We were entrusted with fulfilling these endeavors with a team of Scientists 
and Technologists. We have worked hard to come up with this inaugural 
newsletter with a visualized periodic frequency depicting the landscape of 
activities being held at CSIR-CSIO covering the time period since 
01/04/2018. In addition we have also showcased the facilities at the 
institute as well as the available technologies for transfer. Finally a part is 
dedicated to the coverage of the CSIR-CSIO activities in prominent 
newspapers. We sincerely hope that this newsletter would be able to meet 
the expectations of one and all and would be an awaited information source 
and authorized piece of record in the years to come. The next editions of 
the series would also feature readers' comments which would be a guiding 
force for the continuum. 
It is requested to kindLy update us at sandeeps®csio. res. in or 
priyanka. raghav@csio. res. in for comments and suggestions. 
Enjoy Reading! 
Jai Hind, Jai Vigyan, Jai Bharatl 
Editorial Team (Dr. S S Saini, Sandeep Singhai, Dr. Ritika Singh, Priyanka 
Raghav, Mukesh Kumar) 



Page6 

Pictures Speak-
Smart India Hardware Hackathon 2018 

Director CSIO welcoming the Chief Guest 
during inaugural function 

Director CSIO felicitating the Chief Guest 
during the valedictory function 

Honorable minister for HRD Sh. Prakash Javadekar 
inaugurating through Video Conferencing 

Dignitaries with the participating team 
during the event 



Page 7 

Pictures Speak - Major Events 

Director CSIO Prof. R K Sinha delivering the 
Independence Day 2018 address 

Director CSIO with the partidpants during 
specialized training program for Armed Forces 

Team ISTC excels in Chandigarh 
Skfll Competition • 2018 

Director CSIO Prof. R K Sinha unfurling the 
National Flag during Independence day 2018 celebrations 

CSIO Transfers Technical Know How to Mls Atsuya 
on Smart Meters 
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Denied information on high-tech fighter 
jet equipment. India develops its own 
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CSIO develops first-of-its-kind Smart electricity meter 
TNNIMay3 20'11 0656AMIST 

CHANDIGARH: Central SclentJflc lnstrumenls Organisation {CSIOJ here 

has developed firsl·of-ils-krnd Indigenous seW-monitoring. analysis & 

reporting technology {Smart) electricity meter. 

The new meter costs five tines less than the existing mete~ and Is best 

suitable for Indian climate. This meter gives a real-time hourty readtng as 

well. 

POTABLE li\'J"EGRATED OPTICAL SYSTEM 

CSIO develops technology to detect water pollutants 
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AI-based movement detection 
system to boost border security 
J otoldod<a..-r ur THETECHNOLOGYTHAT tng tn••• on 1tt• lntom.,uon•l 
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CSIO develops water 
pollution testing system 
CHANDIGARH, APRU. 24 

With heavy IJ'esence of JX!llu­
!ants in water due to increas­
ing industrial!sation and 
anthropogenic acli~ilies 
l:ecoming a cause of concern, 
the Central Scientific Instru­
ments Organisation (CSIO) 
here has de\'l!loped a portable 
"integraled optical system"' 
for field detection of m<\ior 
water pollutants such as 
arsenic, nitrates and fluoride. 

The syslem can bed~IO)'-ed 
in varied urbin, nmll and 
industrial settings for detec­
tion and monitoring of these 
chemical poDutants in ground 
waU:r, waste wale-, rive-water 
and industrial eflluents. 
These pollutants are known lo 
catse lluol'OSis (dmlal, skele­
tal and non-skelelal). arseno­
sis,cance-andblue-babysyn­
drome on consumption 
beyond pemrissible limit. 

ProfRK Sinha, C:SIO direc­
tor, said the a'railability of 
such a syslem oould reduce 
dependence on laboratory­
based e>.lJCnsive equipment 
usedbyslateandprivatetest­
ing labs for monitonng of 
these pollutants before con­
sumption and identifying its 
source of origin so as to facili· 
late government bodies for 
strict regulation and remedi­
al actions.- TNS 
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CSIR-CSIO in Media 
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Dainik Jagran, 15 July 2018 

:~b~Qdigarb]j_!'!Siil!@ 
CSIO celebrates National Technology Day, gets new lab 
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CSIO develops tech for Tejas' air-to-air refuelling at 
night 
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National award 
for CSIO scientist 

CIIANDIG.ull, MAY IS 
The NRDC National Soci­
etal Innovation Award-
2017 has been conferred 
on Dr Manoj K Patel orthe 
Central Scientific Instru­
ments Organisation, 
Chandigarh, for his contn­
bution to the development 
of the advanced electro­
static pesticides spraying 
technology for an efficient 
use of agrochemicals by 
farmers. 
The technology helps in 

cutting down the amount 
of pesticides to be sprayed 
on crops by reducing the 
droplet size and ensurmg 
even distribution of spray, 
thereby mitigating health 
hazards for humans as 
well as soil contamination. 

Dr Patel is a prOJect 
leader of various research 
ventures in the area of 
agriculture, environment 
and food. 

Dainik Jagran, 15 July 2018 
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Smart India hackathon 
finale inaugurated at CSIO 
CHANDIGARH: The grand finale 
of 'Smart India Hackathon 101 8' 
{SIH2018) was Inaugurated 
at Central Scientific Instruments 
Organisation {CSIO), Chandigarh, 
on Monday. The event was 
organised with an ain to 
provide the young minds 
with an opportunity to showcase 
their talent by making use of 
hardwm components to 
solve daunting problems 
such as\\ aste management, 
dean water and smart communi­
CCltlon. HTC 

pL\XDJQAIUI TIMEf'. 
CSlO celebrates 
ational "lc eh Day 
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fum Jl~ EIR~ OOU ~iN CPIRlTOJffil ~ iJ>T 3~ JliSct 
EOS collaborates with CSIO to maximize potential of additive manufacture for palient specific 
implants 
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CSIR-CSIO: Scaling New Heights in 
Instrumentation 

Earthquake Warnmg System 
installed at DMRC, New Delhi 
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