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From the Director's Desk

It gives me immense pleasure to present before you the highlights of the progress made at CSIR-CSIO during the year
2009-10, in terms of R&D achievements, specialised technical services, human resource development and creation
of new S&T infrastructure.
The year 2009-10 was a special year for us as the laboratory entered into its Golden Jubilee year on October 30,
2009. The CSIO Foundation Day environment was festive with full of emotions when we celebrated it by holding a
3-day International Conference on Optics and Photonics. Several eminent researchers and scientists from within
the country and abroad attended the proceedings and enlightened the delegates through their research outcomes.
The year was marked with the successful testing and delivery of Head Up Display (HUD) with night vision system
and advanced opto-electronic modules. Another version of HUD family was subjected to critical tests of sinusoidal
and random vibration, solar radiation test, EMI/EMC tests, high temperature test, mechanical shock, thermal shock,
fungus growth test, rain-drip test, crash hazard test and many more conforming to the Safety of Flight criterion. I am
happy to announce that LCA carrying CSIO-HUD successfully completed sorties under extreme cold weather
conditions of Leh. Earlier the unit transformed into a constituent system for weapon trials, weapon aiming and bomb
drop exercises conducted at Pokhran. Besides LCA, CSIO has made noticeable impact in the HUD technology for
application in Jet Trainer Aircraft HJT-36. The airworthy unit has undergone Environmental Stress Screening (ESS)
test after completing the requisite performance evaluation criterion.
In the area of Agri-Instrumentation, a strong need was felt to develop cost-effective instrumentation solutions for
small and medium level farms. To this end, soil conductivity monitoring employing stainless steel SS-304, 4-pin
probes positioned at different locations in the field was carried out for on-line soil mapping. The probes can be
mounted on the rear end of the tractor on the attachments used for normal ploughing. The initial trials of these
tractor mounted sensors have generated soil conductivity map of the entire field under study. The work on
quantification of quality of tea is at an advanced stage. Two independent groups are engaged on this task, the team
specialised in electronics has analysed the physical properties of the black tea in terms of its color, brightness,
shape, size and moisture content, while the other group with analytical chemistry background has developed
semiconductor based taste and aroma sensors. The integration of physical and chemical parameters is being carried
out using soft-computing techniques based on Artificial Neural Network (ANN). For quality assessment of honey,
studies have been carried out on simulated adulterated mixtures of honey using NIR Spectroscopy. Data obtained
on the physical parameters such as electrical conductivity, brix, pH, refractive index and specific gravity of different
brands of honey were analysed to classify adulterated honey into three groups namely low, medium and high
adulteration.

Biomedical Instrumentation activity of the laboratory has made significant progress in the development of
prosthetic devices. Much-awaited “Active Electrode” was developed for the myoelectric arm which picks up the
electromyogram (EMG) signals from the body under varying contraction & relaxation action of the muscles. The
testing of electronic knee was also carried out on amputees and a satisfactory performance was observed as per the
actual gait analysis. The technologies of myoelectric arm and the programmable lower limb device are ready for
transfer. The prototype unit of computerised Cephalogram analysis was demonstrated to AIIMS, New Delhi and
given to them for further testing and long term patient trials. Portable Reading Machine for Blind was upgraded in
terms of software and hardware for size reduction with enhanced memory and speed. The device can now scan and
“read” entire document page in a single step.
CSIO Centre at Chennai has made significant progress in the area of Bio-sensors under a collaborative program
covered under a Memorandum of Understanding signed with Anna University. The instrument was developed for
early detection of the micro-organisms which are resistant to antibiotics. Presently, testing is going on various
samples. The instrument for Malaria parasite detection using fluorescence technique is able to diagnose the parasite
with about 75% accuracy in about 5 minutes. The development of biosensing techniques based on molecular
motors, carbon nanotubes, nanoparticle encapsulation, biomems have progressed well and encouraging results
have been obtained.
In photonics, the Laboratory has established fabrication and characterisation expertise for the development of
specialised fibre-optic sensors. This year, FBG sensors used for structural health monitoring were suitably packaged
both for surface mounting on metal specimen as well as embedding them inside the concrete structures. The
successful performance of the packaged sensors was evaluated at SERC, Chennai. A batch of 10 single and dual FBG
sensors fabricated in the laboratory were handed over to ERDA Vadodara to conduct long term experimentation for
detection of hot spots in high power transformers. The laboratory provided training to ERDA scientists for handling
and installing these sensors at actual sites. The FBG sensors were also applied for soil moisture measurement and
temperature sensing which gave excellent results. The photonics group has further investigated FBG sensors for
detection of demineralisation of goat bone sample by monitoring its strain behaviour. The off-line studies
conducted gave encouraging results for in-situ measurements.
The Aspheric group explored optical grade polycarbonate for the fabrication of high power bi-aspheric lenses of
20D and 28D by Single Point Diamond Turning technique. The challenges in this effort include optical design of biaspheric profiles besides their control within prescribed limits and addressing the thermal issues of polycarbonate
during turning. Attempts are continuously made for developing a cost-effective production technology of plastic biaspheric lenses for Indirect Ophthalmoscopy. This group has also worked on high-precision Single Point Turning
(SPDT) based micro-fabrication and nano-metrology techniques for the fabrication of high-precision copper
(cavities) micro metal mirrors. These mirrors (Cu-MMMs) find niche application in multiple sensor development
domains.
Commitment, dedication and painstaking efforts on the part of CSIO scientists and technical staff enabled the
institute to complete a number of projects and bringing out hard and soft-outputs. 32 research papers in reputed
international journals appeared during the year, apart from presentation of 54 research papers in conferences and
seminars. 40 invited lectures were delivered by scientists in various organisations, academic institutes and
universities. There has been an upward trend in soft-outputs and building linkages with other organisations which
will further strengthen the bonds in framing more collobrative research programmes and also in pushing the
technologies for commercilisation. I am confident that this will lead to stronger networking for XIIth Plan projects
for advanced research and innovative technology development. These are the highest figures in the last decade
which indicates that the intellectual level of CSIO has gone up. I am sure that it will soon get reflected in making
note-worthy advancements in generating innovative technologies in the institute.
This year, the laboratory was very fortunate to have been graced by the visits of a number of very important and
esteemed dignitaries. Prof. Samir K Brahmachari, DG, CSIR visited CSIO twice – once on October 30, 2009 to give
his blessings to CSIO on its Foundation Day and second time on February 20, 2010 on the occasion of Shanti
Swarup Bhatnagar Tournaments. Prof. Brahmachari inaugurated the International Conference on Optics and
Photonics on October 30, 2009, which was the inaugural event in the year-long celebrations of Golden Jubilee of
this prestigious Institute. Prof. Brahmachari was also witness to the signing of Project Agreement with RDSO under
which CSIO has taken up R&D programmes on Railway Safety Instrumentation. Prof. Brahmachari also inaugurated
the modernised Biomedical Instrumentation laboratories. He lauded CSIO’s initiatives in R&D areas and his
informal interaction with scientists generated considerable excitement infusing them with renewed energy to take
up more challenging tasks in future.

We also had the privilege of the visit of H.E. Shri Shivraj V. Patil, Governor of Punjab and Administrator, UT,
Chandigarh who acceded to our request for inaugurating the National Conference on Computational
Instrumentation held on March 19, 2010. Prof. M.S. Kang, Vice Chancellor, Punjab Agriculture University,
Ludhiana and Hon’ble member of Research Council of CSIO visited the institute to inaugurate a one-day workshop
on “Sustainable Agri-Growth and Agri-Technology”. Former Secretary, DST and Chairman, RAB, CSIR Prof. VS
Ramamurthy was very kind to join us on CSIR Foundation Day on September 26, 2009. His views on the
recruitment process and maintaining human resource in the organisation were exciting and thought provoking.
As the primary aim of the laboratory is to serve industry and, thus, indirectly the common man, the laboratory
transferred four technologies to the industry for commercialisation. These included Anaesthesia Ventilator, Sodium
Potassium Analyser and Surgical Microscope to M/s SAP Healthcare, Kolkata while M/s Rajasthan & Industrial
Electronics Ltd, Jaipur took the technology of Portable Pulse Oximeter. Necessary modifications in these products
were done by our scientists on the request of these parties to suit the specific market need.
This year, special emphasis was laid by CSIR on human resource development as Post Graduate Programme in
Advanced Instrumentation Engineering was initiated for graduate engineering students. Nine meritorious students
from all-over the country were selected for the course. The batch was imparted both theoretical and hands-on
knowledge in the laboratory. The faculty for this course was drawn from the existing pool of scientists and engineers
of the laboratory who rose to the occasion and met with the challenge successfully.
Indo-Swiss Training Centre (ISTC), which already enjoys an excellent reputation among industrialists and
custodians of technical education, was sanctioned a liberal grant of Rs. 32 crore by CSIR for modernisation of its
training facilities. This will definitely result in improvement of its training standards and quality of outgoing
students.
It is my privilege to express profound gratitude to Prof. Surendra Prasad, Hon’ble Chairman and Members of the
Research Council of CSIO for their direction, guidance and encouragement in carrying out the R&D activities of the
Institute for the last three years. Now new RC has been constituted and I take this opportunity to welcome Shri Arun
Fiorodia, Chairman, Kinetic Engineering Ltd as the Chairman of new RC. I am sure that CSIO will touch even greater
heights with the association of new Research Council.
No words are adequate to express our gratefulness to various sponsoring agencies namely Department of Science
and Technology (DST), Department of Information Technology (DIT), Aeronautical Development Agency (ADA),
Bharat Electronics Ltd (BEL), Bharat Heavy Electricals Ltd (BHEL), Hindustan Aeronauticals Ltd (HAL), Indian
Metrology Department (IMD), Defence Research and Development Organisation (DRDO), Research Design and
Standards Organisation (RDSO), Rajasthan Industrial and Investment Corporation (RIICO), Rajasthan Health
Systems Development Project (RHSDP) who have constantly kept faith in our R&D capabilities. Their support and
encouragement has enabled the laboratory to take up high-end research and deliver the same. Our parent
organisation, CSIR has backed us throughout the year and the visits of Prof Samir K. Brahmachari, Director General,
CSIR twice in the year have immensely motivated all the staff members of the organisation.
Last but not the least, I would like to thank my colleagues, both among the scientific and administrative staff for their
cooperation.
The institute is witnessing an exponential growth, which is reflected in its recognition and due acknowledgement
through its projects and its staff receiving appreciation from industries and other quarters. The institute is further
committed to achieve R&D excellence in niche areas of instrumentation and to serve the society in best possible
manner. I wish to place on record that the year 2009-10 was very productive in the history of CSIO as the institute
succeeded in achieving higher echelons of performance.
Once again, my grateful appreciation to all those who made this possible.

October 30, 2010
Chandigarh

(Pawan Kapur)
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Research & Development Achievements

Agrionics
Agri-Instrumentation is one of the thrust areas of R&D activity and is an important component of SupraInstitutional project of the laboratory. The main focus of the programme is to develop technologies related to
sensors and instrumentation system for pre-harvest and post-harvest processes, soil parameter
measurements, photosynthesis rate deciding crop health and quality assessment of agri-produce. Major
activities pursued this year were development of sensors and associated instrumentation at field level (soil
salinity, pesticides detection, crop growth), quantification of quality (tea, honey), etc.

On-going Programmes
Quantification of Quality for Tea
The objective of this project is to estimate and quantify the quality of made-tea based on its physical and
chemical properties. Physical parameters include:
•

Particle size and shape
Based on the image capture by the CCD camera the template matching as well as the average tea size
detection was carried out on a variety of tea samples to establish correlation between the size and the
shape.

•

Particle Color and brightness
Different tea samples were discriminated in solid and liquid phases using image processing techniques.
Each tea was assigned a shade number based upon HSV or RGB values for solid as well as liquor color.
Clustering of different tea samples using color parameters were clearly seen using PCA plots.

•

Density
The density of tea was estimated from the weight and volume information. The former was sensed using the
Load cell calibrated after making tapping mechanism for optimal filling of sample in the measuring
container following Indian standard IS 13858:1993 & ISO 6770 1982.

Chemical parameters contributing significantly in the formation of aroma and taste were identified in
consultation with the tea scientists and were taken up for sensor development.
An impedance-Tongue (iTongue) employing non-specific multi-electrode electrochemical impedance
spectroscopy technique was employed for classification of black tea in terms of different types of tea
manufacturing process (CTC/Orthodox), harvest/brand variations and chemical concentrations. Three types of
working electrodes, i.e. Metal (Pt, Au and Ag), Glassy Carbon (GC) and Conducting Polymer [Polyaniline
(PANI), Polypyrrole (PPY)] have been developed and used for the characterisation purpose. The impedance
response of the electrodes at 1Hz, 100 Hz, 1 kHz, 10 kHz and 100 kHz along with the chemical concentrations
of caffeine (CAF), catechins, gallic acid (GA), 3,5-dihydroxybenzoic acid (DBA), TF and TR, determined by
HPLC/UV-VIS, were used for Principal Component Analysis (PCA).

Handheld / SOC implementation
of Taste system

Portable touch panel implementation
of Taste determination system

Central Scientific Instruments Organisation, Chandigarh

Research & Development Achievements
The PCA bi-plot of PC1 versus PC2 for the tea samples was plotted using 30 impedance and 8 chemical
concentration variables. A wide separation was observed between the two broad classes of tea samples i.e.
CTC and Orthodox along the PC1 (horizontal) axis with an explained variance of 63%. Two clusters of CTC
samples were observed on the left hand side of the plot; these samples were of two different commercial brands
of CTC tea. On the right hand side (1st and 4th quadrant), four distinct clusters of Orthodox tea samples were
noticed. Amongst these four clusters, two were close to each other due to the fact that both have been
harvested during the Rains Flush i.e. July and August. The cluster of samples appearing distinct on the top right
corner (1st quadrant) have been harvested during Early Flush, i.e. April, the early flush spans for three months
namely April, May and June. The samples of the cluster close to the origin have been harvested during October
i.e. the Backend Flush which spans for two months namely September and October. The PC2 (vertical) axis
primarily maps the separation among these Orthodox tea clusters and accounts for 20% of total explained
variance. Together, PC1 and PC2 account for 83% of total explained variance.
The results show that the electrochemical interactions of working electrodes are frequency dependent and the
frequency segments on the working electrode play a key role for the discrimination of the samples. Moreover,
better discrimination ability can be achieved by the combination of working electrodes and specific frequency
segments, and in comparison with potentiometry especially with voltammetry, the impedance measurements
are advantageous because of the potential experimental simplicity and the reduction in the response times. The
results also suggest that the cross-sensitivity of the electrodes may be enhanced by selecting optimum
frequencies and/or electrodes, paralleling the practice of modifying the electrodes, hence opening up a new
approach towards qualitative and quantitative analysis of complex liquids.
Artificial intelligence techniques like Artificial Neural Network (ANN), Principal Component Analysis (PCA) and
Fuzzy Logic are being implemented to give a numerical score of the quality.

Results of principal component analysis of CTC and Orthodox tea

Sensor and Instrumentation for Crop Growth (Photosynthesis)
Photosynthesis in plants produces the oxygen we breathe, the food we eat besides the fuels and fibers that
support our everyday lives. Because our quality of life, and indeed our very existence, depends on healthy
photosynthesis, it is essential that we understand it and learn to control it, and thus enhance production of food,
fiber and energy content.
The photosynthesis system being developed at CSIO is designed to measure and control the environment of a
plant leaf placed in an assimilation chamber and to estimate the photosynthesis activity of the leaf based on the
gaseous exchange of CO2/O2 with atmosphere. The photosynthesis rate is expressed as the rate of carbon
dioxide uptake/release of oxygen in the presence of sunlight. For this measurement, an air tight chamber was

2
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designed to hold the leaf. The flow of CO2 is monitored through the chamber by an electronic circuitry using CO2
absorption sensor (NDIR analyzer). Reference air is obtained by passing air through CO2 scrubber, desiccant
using soda lime and silica gel respectively and controlled through the solenoid valves. A gas flow path is
provided to expose the leaf to the atmospheric air and sun light for absorption of CO2 to calculate the
photosynthesis rate.

Bench Top Development

Leaf Area Measurement

Photosynthesis Measurement

Electronics hardware development is in progress for oxygen evolution measurement system alongwith the
interfacing sensor modules like temperature, humidity, air flow, pressure, CO2 etc. Software for data acquisition
and analysis of leaf parameters in Labview enviroment was developed. The algorithm for leaf area
measurement using scanning method has also been developed and tested on MatLab.

Online Soil Electrical Conductivity Mapping
Soil properties vary significantly within most fields which affect productivity, growers’ economic returns and the
environment. Thus, there is need for precision agricultural tools which must be rugged and easy to use in order
to derive site-specific precision farming guidance information for sustainability. This knowledge may be
acquired by mapping the soil in terms of conductivity, pH and moisture. Electrical Conductivity (EC)
measurements and generation of EC maps can help in understanding the physico-chemical properties of soil in
enhancing agricultural productivity. From the EC data, various prediction models and other soil property
mapping may be carried out to build up site specific models for further studies.
The work involves development of different types of sensors to monitor
soil salinity; appropriate electronics for sensing and measurement and
the development of algorithms to interpret the sensed data from the soil
fields. This data will further be correlated with other soil characteristics
like total dissolved salts, moisture, soil temperature and texture.

Soil Conductivity Sensor Array

LAB-VIEW based, VI-model was implemented for soil EC
measurement in the lab. Effect of frequency, electrode spacing, salinity
(NaCl), nutrient (urea) etc. were studied with respect to EC. Design of
programmable, AC Voltage Controlled Current Source is under
progress which will make field usable electronics for vehicle mounted
EC measurement. Design of field usable, Wenner based array which
can be attached to a tractor and which will geo-reference the soil EC
measurements with the help of GPS module is under progress.

Sensors and Instrumentation for Pesticide Estimation
The research involves the development of a rapid and versatile fluorescence based measurement techniques
for the detection of organophosphate pesticides, commonly found in soil and water. The method is based on the
substrate dependent change in pH at the local vicinity of enzyme organophosphorus hydrolase (OPH) and is
monitored by using a pH sensitive fluorophore, which is covalently immobilised to the enzyme. The fluorophore
has emission at a particular wavelength, which shows a change in fluorescence intensity with change in pH.
The concentration of the pesticide present in the sample is quantified by measuring the change in the emission
intensity of the fluorophore.
Experiments were carried out on the bench set up for fluorescence studies using LED as a light source having
excitation wavelength 480 nm to excite fluorescent dye Fluorescein Isothiocyanate (FITC). Fluorescence
emission spectra were acquired at 524 nm with an integration time of 100 milli-seconds and were able to detect
FITC concentration of 0.4 ppb. Fluorescence emission spectra were also acquired for FITC at different pH to
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study its effect on FITC emission intensity. A linear behaviour was observed for FITC emission intensity at
different concentrations ranging from 2 ppb to 4 ppb. It also shows a change of fluorescence intensity over pH
range of 4.0 to 9.0 which covers the optimal OPH activity pH range of 7.0 to 9.5. The absorbance of pnitrophenol (a byproduct of hydrolysis reaction of methyl parathion by OPH) was acquired in the spectral range
of 400-500 nm using UV-Visible spectrophotometer and peak absorbance was observed at 400 nm. It was
observed that the absorbance at different concentrations of methyl parathion from 2 ppb to 4 ppb is linear which
indicates lower limits of detection for methyl parathion.

Bench Set-up For Fluorescence Studies

FITC Emission Intensity Vs. Concentrations
For Different pH Values

Quantification of Quality of Honey
Honey has substantial medicinal properties and is used extensively in making Ayurvedic medicines. In recent
years, the antibiotic and wound healing properties of honey have been proven scientifically. Because of its
nutritional and medicinal values, the cost of natural bee honey is much higher than other sweetening products.
Honey adulteration is a common practice all over. As honey is mainly composed of sugar, sugar syrups, corn
syrup or high-fructose corn syrups (HFCs) are added to the genuine honey product. In our country, it is a
common practice to add jaggery syrup to honey by keeping the chemical composition approximately same as
that of natural honey.
This research involves the quantitative assessment of the quality of honey in terms of its physical and chemical
properties such as pH, brix, refractive index, electrical conductivity, rheology, moisture content, etc. which were
compared with the standard values provided in codex alimentarius and Indian Standards. The raw honey and
branded honey samples collected from local market along with the samples prepared by mixing the raw honey
with different concentrations of syrups of jaggery and honey were studied using NIR spectroscopy and for
Physio-chemical properties. The data obtained were analysed using statistical methods. Analysis of the data
obtained was carried out using Principal Component Analysis (PCA) and Partial Least Square (PLS) method to
classify honey samples. It was possible to classify the adulterated samples in three groups namely low, medium
and high adulteration. The percentage quantity of adulterant present in honey was determined with coefficient
of determination (R2) of 0.81.

Electrical Conductivity Variations of Different Honey Samples With Temperature

4
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Study on the rheological properties of the pure and adulterated honey samples was carried out and it was found
that with increase in the concentration of adulterant, viscosity increased. It was also observed that, with the
increase in adulteration, the non-Newtonian behavior dominates. Also the crossover point increases with
increase in adulteration. So, the rheology of honey can be considered as one of the important parameters
involved in the determination of its quality.

Specific Gravity, Ash Content And Color of Different Honey Samples

PCA Plot Showing Group I (honey, 5% And 10%, Low Adulteration), Group II
(15%, 20% And 25%, Medium Adulteration) And Group III (30%, High Adulteration)

Viscosity Vs Time At Constant Stress of 10 PA.
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Realisation of Computer Based Instrumentation Technique for Improving the Quality of
Stored Potatoes
The objective of potato storage is to maintain quality of the produce with uniform flow to meet the market
demands as well as the requirements of the process industry throughout the year. Proper storage shall prevent
excessive dehydration, decay and sprouting. It shall also prevent formation of high sugar concentrations, which
results in black spots while frying. Therefore, a good potato storage facility should have proper temperature
control, adequate insulation for thermal efficiency, ventilation, air distribution, relative humidity levels and low
carbon dioxide concentration along with properly designed controls for precise monitoring of the storage
environment. Presently, cold storage industry in the country uses conventional methods of refrigeration with low
temperature cooling. However, at low temperature sweetening and weight loss (dehydration) occur in
potatoes, which make them unsuitable for processing industry. Therefore, one needs to develop a storage
technique with total environment control. The project envisages to maintain the quality of potato tubers by
closely monitoring and controlling optimum storage environment conditions through precision electronic
devices and modules.
•

Four varieties of potatoes namely K. Chipsona I, K. Chipsona II, K. Pukhraj and K. Jyoti were stored in four
chambers under different environmental conditions for obtaining the set of data.

•

Environmental conditions were monitored and recorded continuously

•

Quality parameters of stored potatoes i.e. reducing sugar, dextrose, sucrose, dry-matter content etc were
assessed periodically.

•

A LabVIEW platform based control & monitoring system having signal conditioners, data acquisition and
output signals was developed and tested.

•

Improved Ultrasonic humidifier was developed & is being tested in the chamber.

Parameter Values In Stored Chambers

Sugar Content Variation With Time

Pulsed Electric Field (PEF) Technique for the Preservation of Liquid Foods
Preservation of food product is an important industrial and commercial activity and is primarily based on the
inactivation or destruction of micro-organisms in the food item. Existing methods include the use of salt (NaCl),
dehydration, heat pasteurisation and freezing to inactivate micro-organisms present in food products.
However, many of these processes affect the colour, texture, flavour and taste of food preserved. For example,
heat pasteurisation can cause thermal damage to food products and adversely affect its taste, flavour and
nutrient content. As a result of this, researchers have strived to develop non-thermal food sterilisation
techniques. One such non-thermal method is Pulsed Electric Field (PEF) treatment.
Pulsed Electric Field (PEF) processing is a non-thermal method of food preservation that uses short bursts of
electrical energy for microbial inactivation and causes minimal or no detrimental effect on food quality attributes.
In the case of PEF, the food is subjected to high voltage pulses in the order of 20-30 kV/cm (usually for a couple
of micro-seconds). In this method, fruit juice sample collected in sterilised container is diluted and cultured first
on nutrient agar and then on enrichment agar media for the detection of microbiota i.e. E. coli, L.
monocytogenes and S.aureus. Bacteria show characteristic type of growth on solid media under appropriate
cultural conditions and the colony morphology can be used in presumptive identification. The colour of the
colony or the changes that they bring about in their surroundings is also used as diagnostic tools in the tentative
identification of the bacteria.

6

Central Scientific Instruments Organisation, Chandigarh

Research & Development Achievements
In our experiment, all the isolates were confirmed through various biochemical tests, microscopic &
spectroscopic characterisation and by comparing with standard strains. Samples were inoculated on EMB and
Maconkey agar for E.coli, Gum Listeria agar medium for Listeria & Mannitol Salt agar for Staphylococcus and
were incubated at 370C for 24-48 hours. 4-5 colonies from each plate were picked and cultured for further
confirmation by various Biochemical tests mainly Catalase, Indole, Voges proskaur, Methyl Red, Nitrate
reduction, Hydrogen peroxide test, sugar fermentation etc. Scanning Electron Microscopy was done for
microscopic characterisation to determine the cell wall morphology and further Fourier Transform Infrared
Spectroscopy (FTIR) was carried out to study the cell membrane chemistry of particular micro organism for its
confirmation as well as to decide a particular intensity of pulse by knowing the bonds present in cell membrane.
The results were confirmed with Standard strain SEM and FTIR analysis.

(a)

(b)

(c)

Results of Scanning Electron Microscopy (a) Staphylococcus (b) E.coli (c) Listeria monocytogenes

Broth was inoculated with culture and kept for overnight incubation. Overnight grown cells were taken and
washed with PBS buffer. The sample was then taken in treatment chamber containing 2 electrodes - reference
electrode and platinum electrode. It was subjected to electric pulses of particular intensity for short period of
time i.e. few micro-seconds. Optical density was determined by spectro-photometer after PEF treatment. The
findings through Scanning Electron Microscopy of above samples are highlighted in the micrographs.

7

Central Scientific Instruments Organisation, Chandigarh

Research & Development Achievements

Medical Instrumentation
The research activities in Medical Instrumentation Division are focused around Anesthesia workstation,
computerised cephalogram analysis, above elbow prosthesis, electronic knee and miniaturised text reading
machine for blinds. Besides R&D, both on-sight and in-house test/calibration services for medical instruments
are being provided to the valued customers through ISO 9001-2000 certified national calibration facility
established at Delhi Centre.

Ongoing Programmes
Electronic Knee Joint
Electronic Knee is an intelligent prosthetic device to transfemoral (above knee)
amputees including those with bilateral limb deficiencies or hip disarticulation
amputations. It is suitable for persons who are involved in activities that require a high
level of stance stability.
Mechanical design of electro-pneumatic knee was improvised and fabrication of the first
prototype of electronic knee was completed. The prototype is having in-house developed
sensor module for knee angle and gait phase sensing. The sensor modules are electrogoniometer, FSR and accelerometer which identify the walking modes into three
categories i.e. slow, normal, and fast. Real time dynamic swing control of knee was
generated for governing the gait of amputee. Optimisation of knee control algorithms
was implemented using minimum (single) sensor mechanism. Fabrication of knee shank
using Carbon Fiber composite is in progress. Clinical trials of developed prototype at
Saket Hospital, Panchkula and ALC, Pune were carried out. MoU with Navedac, Zirakpur
and communication with PMR, AIIMS New Delhi for clinical trials are in progress.
Analysis of Ground Reaction Force (GRF) for 30 normal individuals for obtaining normal
ranges for GRF Impact was calculated and based on the findings a design of adaptive
foot was initiated.

Anesthesia Delivery Workstation

Electronic Knee

Anesthesia administration and its maintenance throughout the surgical intervention is a demanding task. The
prevailing practice of occasionally looking at the clinical signs and administering of anesthetic drug by
anesthetist’s experience is hardly convincing. Awareness with explicit recall of pain still occurs (although such
incidents are rare) and it is often reported by the victims as the worst experience of their life. Obviously, there is
a need to provide technical assistance for better management.
Aim of this project is to predict anesthetic dose to the patient throughout the surgery. This involves testing of
existing anesthesia ventilator in hospital, monitoring the depth of anesthesia based on EEG, modeling the
transfer characteristics between dose and anesthesia index and calculating the dose based on the transfer
function. The above testing will be done on sub-human primates. Following tasks were accomplished this year:
•

EEG data of normal healthy subjects was recorded from different locations of brain in normal condition and
during pain stimulus given by ice cube cold pressure.

•

The area of brain giving pain signature in EEG was identified.

•

The parameters of EEG giving clear relation with pain stimulus were extracted.

•

Ethical clearance for data collection from GMCH Chandigarh, CDRI Lucknow and AIIMS New Delhi is
under consideration.

Above-elbow Prosthesis
The person having lost his arm from above elbow finds it difficult to cope up with
routine activities. The imported arm available in the market apart from being costly is
not user-friendly for Indian patients. To rehabilitate such patients, the arm should have
features like lifting objects of different weights (variable grip force) besides normal
functions of opening, closing and movement of elbow joint. To meet these
requirements, the study of muscular activities (extension & contraction) and
characterisation of resulting EMG signal (its amplitude and frequency spectrum) was
necessary. Motorised elbow joint incorporating worm and worm-gear mechanism was
fabricated and tested up to 1 Kg load. EMG controlled artificial hand with variable grip
force was then implemented with micro-switch based elbow operation. The testing of
the device is in progress.

The Developed
EMG Active Electrode
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PC Based Batch Chemistry Analyzer
It is a fully automated high performance photometric biochemistry analyzer used to measure different blood
biochemical parameters such as blood glucose, urea, protein, bilirubin etc which are associated with various
disorders such as diabetes, kidney diseases, liver malfunction etc. Quantisation of these parameters is helpful
in classifying such diseases. Results of the system are also used for diagnostic purposes. Hardware and
software for diluter module and its interfacing with PC for sampling system were implemented.

Electronic Portal Imaging Device (EPID) for Radiation Therapy
During cancer treatment, ‘port films’ are taken of the patient to determine
whether the patient is properly positioned with respect to the targeted
optical path so that the tumor is aligned with the radiation beam. With EPID,
these images are displayed on a monitor immediately, thus allowing the
patient’s set up to be evaluated and/or changed quickly. EPID provides
numerous advantages of digital images, in particular the possibility of
performing on-line verification. This device can be used to check dose
specification errors, machine parameter error, field positioning errors,
patient immobilisation verification and organ motion detection.
CSIO Developed EPID System

During this year, design & fabrication of engineering unit of camera-based
EPID was completed including LINAC Synchronisation, multiple modes of capturing images for 12-bit camera
and GUI in LabVIEW environment. For the model, different hardware and software modules have been
developed such as GUI for camera based EPID on LabVIEW platform which provides integrated environment
for accessing and viewing patient data, setting EPID position and acquiring and saving image in different
modes, Timing Board for synchronised image acquisition using data I/O board and related software etc. This
board generates timing sequence as per LINAC source and issues motion control signals for the EPID. The
system is ready for installation at user site i.e. Delhi State Cancer Hospital for the field trials and feedback.

Development of Instrument for Antibiogram (MDR in
bacteria)
Chennai Centre of CSIO along with Centre for Biotechnology (CBT),
Anna University (AU) is carrying out work for development of an
instrument for early identification of the microorganisms which are
resistant to antibiotics. An antibiogram is a spreadsheet/Table of
culture and antibiotic sensitivity data in the microbiology lab. This
table is used to identify the best suited antibiotic for particular disease.
Since the microorganisms are resistant to different antibiotics (MDR),
identifying the suitable antibiotic by conventional techniques is
time consuming. Fluorescence detection/Image processing
methodologies and their application for the above problem were
Screenshot of The Front End Software
studied.
Liquid samples under analysis, antibiotics with different concentrations and required fluorescence dye were
prepared and processed by CBT AU. Required quantities of samples were filled in the tube wells of the 12-well
plate sample holder. During the power ON of Electronic Control Unit (ECU) the built in LCD display provides
option for selecting the type of detector (either PMT or PD module) and number of samples.
The firmware developed and embedded in the control unit moves the 12 well plate sample holder in such a way
that each tube well is in proper alignment with the detector and excitation source. Blue light from the source
excites the liquid sample with fluorescence dye and the detector reads the reflected green signal. The detector
output signal is conditioned by the built-in tuned amplifier circuit and digitised.

Results of Antibiogram Analysis
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The data may be transferred from ECU to PC through RS232 interface. The configuration and settings are
achieved through key pads (MODE, ENTER, INC and DEC) interfaced to the ECU. Also it is possible to
configure the above settings from the PC.
Front-end software was developed using Visual Basic. Menu driven software facilitates configuring and
commanding the unit from PC using ASCII protocol, data logging and report generation.
Samples obtained from CBT were tested with CSIO-MDR and CBT standard flourimeter and the results
obtained are depicted here. A series of tests were conducted which conformed to the one estimated by standard
techniques.

Development of Instrument for Parasite Detection using Fluorescence and Image Processing
The aim of this task is to develop an indigenous design of fluorescence image capturing and digital signal
processing to identify the species of malarial parasite in the buffy coat separated from a small volume of (55-110
µ
l) of blood sample.
Malaria is caused by protozoan parasites of the genus Plasmodium. It is the most serious widespread parasitic
disease in humans with high morbidity rate. Of the four species known to infect humans, Plasmodium
falciparum is the most virulent. At present light microscopy is the most prevalent technique for Malaria
diagnosis. However, this is time-consuming, cumbersome and mostly relies on the expertise of the technician.
Rapid, reliable and precise determination of the parasite is necessary for malaria research and clinical
diagnosis. Parasite detection Instrument is a semi-automated system using image processing and
fluorescence technique developed by CSIO-Chennai Centre. The system consists of Illumination source,
sample chamber, 10x objective, 20x, 40x, 100x magnification and CCD camera with USB 2.0 interface. The
design consists of 4 stages: image acquisition, pre-processing, advanced morphological operation and
classification.
Optoelectronic System

PC With Image Analysis

CCD Camera/
Detector Module

20x, 40x, 100x
Magnification

10x
objectives

Sample
chamber

Illumination
source

Sample slide was prepared by placing the drop of blood on to the dried-in reagent spot on the test slide and
tilting slide in all directions in order to distribute blood drop on slide and waiting for incubation for about a minute.
Cover slip was then placed on to the slide. The test slide was pre-processed with DAPI fluorescence dye
having excitation wavelength of 360 nm and emission wavelength of 460 nm. The slide was observed under
microscope with 1000x magnification and camera.
The automated image processing algorithm was designed to diagnose malaria parasites. As the fluorescence
dye also binds to the nuclei of the WBC other than the parasites, the algorithm was designed to discriminate
between the two and gave rapid but reliable results. The pre-processing stage was to remove unwanted effects
such as noise from the image and to transform the image as necessary for further processing. The RGB image
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was converted to grey-scale image. The Gaussian filter attenuates the variations of light intensity in the
neighbourhood of the pixel. It smoothens the overall shape of the objects. The grey scale image was then
converted to binary image based on the mean luminance value of the image.
In microscopy, the objects that are connected to the image border are partially obscure and usually not suitable
for subsequent analysis. Hence the border objects were removed by filling the appropriate pixel values as zero.
Similarly, the objects that were too small were also removed.
Area and perimeter were calculated for each object and result tabulated as particle measurement table. Other
parameters like diagonal, width, height etc can similarly be calculated.
Using the above parameter values, the region of interest of the objects was determined in the original color
image. The saturation component of the pixel values were analyzed for identification of the parasite and the
WBC. Based on this analysis, the sample is diagnosed as Positive or Negative. The analysis is able to diagnose
with about 75% of accuracy. The time taken for the diagnosis is less than 5 minutes.

Output Screens of Image Processing Based Malaria Detection System

Portable Reading Machine
Some recent Optical Character Recognition (OCR) systems allow visually disabled persons to read printed
documents by themselves by combining OCR with text-to-speech synthesizers. However, these systems only
deliver a straight-forward transcription of the printed text into speech, and the one-dimensionality of speech
prohibits quick access to the parts of the document of interest to the user. To cope with the problem, a portable
reading machine was taken up for development for reading printed documents by extracting their logical
structures as well as physical lay-outs.
During this year, the controlling module was optimised to provide the
necessary light source during capturing of image. To increase the speed and
reduce the footprints of the device, modular hardware i.e. biscuit size PC
with embedded Windows XP was integrated. This also results in reduction of
size and power consumption. For reading the whole document by the user,
Step Scanning Technique (SST) was implemented and tested which helped
to scan the whole document page in a single step. Layout analysis was
carried out to perform individual scan. The software module was designed
by detecting overlapping area between two scanned images for joining two
consequent scans. This feature provided flexibility to blind in reading the

Portable Reading Machine Detection
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whole document at a time as if seamless continuous text was given as input to Text to Speech (TTS) converter.
The optimised mechanical design was made to meet the required challenges to accommodate all the designed
modules, to make it portable and compatible to blind user for comfortable operation.

Computerised Cephalometric Analysis for Orthodontics
Cephalometry is a scientific measurement of dimensions of head to predict craniofacial growth, plan treatment
and compare different cases. Cephalograms are clinically useful image data for diagnosis and treatment in
orthodontics. In a cephalogram, a number of characteristic reference points in terms of landmarks are used to
characterize the geometry of the skull.
During the year, prototype for computerised cephalometric analysis was developed under MATLAB
environment having number of features such as upload cephalogram image, calibration of image using either
scale or dpi of an image which is further used for the measurement of length between two landmarks in physical
units (mm, inch etc.). Image processing tools such as zoom-in, zoom-out, pan, negative of image, brightness
and contrast adjustment and also tools helping the user to localize the landmarks accurately have been
provided in the developed software. Once the localisation of landmarks is completed, user can save these
digitised positions of landmarks in excel sheet for future use, analysis and estimation of angular and linear
measurements alongwith complete history. Prototype unit also provides the features to generate curves with
adjustment nodes so that the user can adjust these curves according to patient’s actual profile which help in
localizing the landmarks. After selecting the landmarks it will show the anatomical position of that particular
landmark in the thumbnail size picture. Figure shows the conceptual view of this prototype.
The field trials of the prototype unit have been performed at AIIMS New Delhi and modifications as per received
feedback are being incorporated. The software is also being developed in .net environment for the
development of GUI based module for the end-user by incorporating various registry forms required by the
doctor and the same will be made available soon for the field trials at AIIMS New Delhi.

Cephalometric Analysis

Low Vision Aids
Optical grade new material Lenses 12D & 26D for visually impaired using state of art aspheric technology have
been sent to National Institute for Visually Handicapped (NIVH) Dehradun and Dr. Rajendra Prasad Center
(RPC) for Ophthalmic Science at AIIMS New Delhi for clinical trials on intended Low vision patients before they
are handed over to Ministry of Social Justice and Empowerment, New Delhi for distribution.

6 MeV Medical LINAC (Phase-II)
LINAC machine is used for radiation therapy in cancer patients. The growing number of cancer patients
globally and in the country makes the indigenous Medical LINAC production an urgent requirement. The
country requires around at least 1,000 such Medical LINAC machines to treat cancer patients at the rate of one
machine per million inhabitants.
On the recommendation of Radiation Oncologists and medical experts it was decided that 6-MeV Medical
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Linac would be the workhorse for majority of cancer cases. Consequently, this machine was developed by
CSIO in collaboration with Society for Applied Microwave Electronics Engineering and Research (SAMEER),
Mumbai and type approved by Atomic Energy Regulatory Board (AERB). Six Medical LINAC machines are
planned to be developed under the Prime Minister’s Jai-Vigyan (JV) programme of Govt of India. In the first
phase, two machines have already been developed & deployed for the patient treatment.
The first 6-MeV Medical LINAC machine is currently being used for treatment of cancer patients in the Mahatma
Gandhi Institute of Medical Sciences (MGIMS), Wardha, Maharashtra and over 36000 patient exposures have
been delivered. The second machine is successfully treating patients at Cancer Institute, Adyar, Chennai.
In addition to this, four more machines are under development under the Jai-Vigyan Programme (Phase II).
In the second phase of development, the laboratory is
exploring the use of cold light source in Field Optics
and Optical Distance indicator. This will reduce the
problem of heating, caused due to high power compact
halogen lamps for long durations. The new power
supply was upgraded as per EURO-III norms. Optical &
Optomechanical systems for Field Optics and Optical
Distance indicator were redesigned for improved
performance and ease in operations.

Optical Distance Indicator –
Projection Optics

Euro-III Complied Power Supply for Field Optics
and Optical Distance Indicator (Outer View)

Optical Distance Indicator – Projection
Optics – Performance Characteristics
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Strategic Instrumentation
Sincere team efforts, constant monitoring and encouraging expert opinions during the regular reviews of
various projects by high level committees have provided multitude of opportunities to different groups in the
area of optics based strategic instrumentation in establishing significant technological achievements during the
year. This has culminated into a successful trend towards futuristic goals/activities almost in all the projects
related to strategic applications in defense, civil avionics (Cockpit Display Instrumentation), atomic energy,
instrumentation for medical & industrial applications, aspherics etc.

On-going Programmes
Head up Display for LCA
After the successful completion of Limited Qualification Tests (LQT) on HUD unit S/N 003 and subsequent
integration of airworthy HUD units in HUD LCA TD2, PV1 aircraft, ADA Bangalore placed an R&D-cum- limited
production order of 11 numbers of HUD with CSIO for providing airworthy HUDs and thus seeking continuous
interaction of CSIO with the LCA program. 8 units out of 11 deliverable Airworthy units (S/N 008 to 014) were
required with Standard of Preparation (SOP) of HUD S/N 003 and all were handed over to ADA, Bangalore
while remaining 3 units (S/N 015 to 017) were required with SOP of HUD S/N 003 along with RASTER feature.
The HUD Unit 015 was delivered to ADA, Bangalore and has completed few night flight trials also. The HUD Unit
016 is undergoing Full Qualification Tests (FQT) which is a requirement so that the unit can be approved as
‘Type’ to be made as reference unit for production units. The EMI/EMC tests as per MIL STD 461C, power
supply tests as per MIL STD 704D and the environmental severity tests as per MIL STD 810D on the unit are
under progress. So far, the unit has successfully passed high altitude test (60,000 ft), humidity test, sinusoidal
vibration, random vibration, high temperature - storage cum operation, low temperature – storage cum
operation and thermal shock and mechanical shock tests. Mould growth, fluid contamination, salt mist, solar
radiation, rain drop and the dust tests are scheduled to be carried out during April-June 2010 at CQAL,
Bangalore. The team is currently gearing up for the jig fixtures to be used in severe type of vibration tests –
functional and structural like acceleration test, arrestor landing tests etc, scheduled at RCI, Hyderabad during
May-June 2010. After completion of FQT, the HUD unit will be approved with ‘Type Approval’ certificate and will
be productionised by BEL Panchkula and would become an integral part of TEJAS program.
CSIO HUD units have been part of more than 1350 LCA flights including successfully compiting sorties with our
HUD operating in extreme cold weather at Leh, hot and humid weather of Jamnagar and Pokhran. The unit was
also part of weapon trials – weapon aiming, bomb drop. The unit performance was found satisfactory during all
these tests conducted under extreme conditions.
The work for the completion of Raster HUD Units 017 with new software in place is in progress and the units will
be delivered to ADA after the field trials of HUD Unit 015 and completion of FQT on HUD Unit 016.
RCMA Chandigarh (Design Clearance Agency), BEL Panchkula, BEL Machlipattnam and DG(AQA)
Bangalore (Inspecting Agency) have been the participating and collaborating agencies during this development
and their joint efforts resulted in the perfection of the technology, while establishing new benchmarks in this
domain.

Cursive HUD Units
In order to meet the urgent need of HUD for increased number of flight trials and regular requirement of program
support in terms of design modifications, ADA had sponsored a project on design, development and supply of
Seven (7) cursive HUD units. The enhanced features included Open Architecture Computer (OAC), request for
action (RFA) solutions etc.
The remaining two HUD units S/N 023-024 will be delivered to ADA, Bangalore by September 2010. Five
numbers of HUD Units (018-022) have been delivered to ADA, Bangalore. The units are undergoing flights trials
with LCA PV and LSP series aircraft.

Head Up Display for Hindustan Jet Trainer Aircraft (HJT-36)
The HUD for HJT-36 was designed in accordance with the cockpit geometry of HJT-36 aircraft i.e. within the
limits of ejection clearance, nose clearance etc. The HUD unit for HJT-36 incorporates electronic Stand by Sight
(SBS) which provides the pilot with the necessary flight data required through standards graticule scale, the
marker of which is controlled through a soft control knob provided on Data Entry Panel (DEP). This control is
effective in case of mission computer failure. After successful demonstration of the Form, Fit & Functional (FFF)
unit of HUD which was interfaced with mission computer, the HUD unit realizing the full engineering aspects
was fabricated and designated as Safety of Flight (SOF) unit which included all the parameters reported during
Mission computer interface of FFF HUD unit. The SOF unit was subjected to Limited Qualification tests as per
the Qualification Test Plan and Procedures covered as per MIL STD 461C, 704D and 810D standalone. The
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overall performance was found to be satisfactory before and after the completion of the above tests. The unit
was finally delivered to ARDC, HAL, Bangalore and the clearance was obtained for development of airworthy
units from RCMA, Chandigarh. Subsequently, HUD was interfaced with the Mission Computer as per the
specific requirements of the Mission Computer.
The first airworthy HUD Unit (H-003) was assembled and is undergoing functional testing. Special care was
taken in the design taking all the observations made on the SOF unit so that the unit can be fabricated as per
airworthy standards. The ESS tests are planned on the unit in April-May 2010 after satisfactory evaluation of
functionality of the HUD unit 003. The unit is expected to be offered for airworthy trials in June 2010. After few
flight trials with the HUD installed in the HJT-36 aircraft, the remaining two airworthy units will also be offered.
A test rig named ‘HUD Test Bench’ for the testing of HUD for HJT-36 was also developed in the laboratory in
association with other agencies and is ready for dispatch to ARDC, HAL, Bangalore. This will be used for the
testing of each HUD units. Another unit has been retained at CSIO, Chandigarh for calibration and testing
purpose.

Fire Safety Sensor for LCA
This sensor was developed for monitoring the temperature conditions in the vicinity of engine of Light Combat
Aircraft (LCA). The sensor is shaped in the form of a thin metal cable and is used as a timely warning to
safeguard aircraft safety against overheats or fire. The system is based on Negative Temperature Coefficient
(NTC) ceramic material and functions as a continuous thermocouple. The output relates only to the
temperature at the hottest point, which can be at any point on the entire fifty feet length of the cable. The system
is highly stable and gives the advance warning signals of the impending trouble and is free from false alarm.
Exploration of test facilities was done for the critical values of vibration test parameters which are very high - of
the order of 35g. The vibration test facilities at TBRL-Chandigarh, BEL-Panchkula, IRDE-Dehradun, RDSOLucknow, IIT Kanpur and RCI-Hyderabad were studied along with the required test
parameters for the feasibility of tests.
Initially a vibration fixture was designed and fabricated for vibration tests at TBRL,
but only the part of tests could be carried out (Vibration tests in two axis against the
requirement of tests in three axes). Design and fabrication of vibration test fixture
were then carried out in accordance with the machine requirements of the test
facilities of RCI-Hyderabad.
The work after clearing all necessary qualification stages will form a critical
component in the LCA. This will open new opportunities of development for other
types of thermal sensors for defense and allied applications. The complete
technology comprising of synthesis of NTC ceramic material, sensor design and
fabrication, mechanical sub parts, assembly and qualification testing is as per MIL
standards.

Fire Sensor Cable
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Photonics Instrumentation
In the area of Photonics, the laboratory has established state-of-art fabrication and characterisation
technologies for various fiber-optic sensors and systems including application specific fiber-optic systems and
holography. This includes specialised sensors like Extrinsic Fabry Perot Interferometric (EFPI), Fiber Bragg
Grating (FBG) and Long Period Grating (LPG). The photonics facilities have helped in the design and
fabrication of EFPI, FBG, LPG sensors with varied characteristic features. These sensors have been
investigated for applications in diverse areas of importance ranging from structural health monitoring to
biomedicine. Work on photonics based instruments for detonics was also taken up jointly with TBRL,
Chandigarh for measurement of projectile velocities and film based shadowgraph.

On-going Programmes
Study of FBG Sensors packaging for Structural Health Monitoring
In the recent years, FBG sensors have become important component in the Structural Health Monitoring
system both for civil as well as for strategic applications. In view of this, CSIO, Chandigarh along with SERC,
Chennai carried out joint experimental studies for strain measurement on metal and concrete specimens.
Packaging is an important issue in FBG sensors for their long term stability in structural health monitoring. FBG
sensors were suitably packaged both for surface mounting on metal specimen and for embedding inside the
concrete specimen. Packaging was designed in
such a way that any strain developed inside the
structure is faithfully transferred to the FBG
sensors.

Embeddable Packaged
FBG Sensors For
Concrete Specimen
Testing

This work was carried out under the CSIR Network
Project entitled, `Photonics for Communication,
Laser and Sensor Technology’. FBG packaging
fixture for bonding and embedding was designed
and developed and their performance was
evaluated on metallic strip and concrete cylinder at
SERC Chennai.

Weldable Packaged FBG
Sensors For Mild Steel
Specimen

Performance Results of The Embeddable Packaged FBG Sensors

Development of Fiber Bragg Grating (FBG) Sensor System for Detection & Location of Hot
Spots in Electrical Equipment

FBG Mounted On 63 kVA
Transformer

Power transformer is the main equipment in the power distribution network and
its failure causes not only financial loss to the power supplier but also
inconvenience to the users. Power transformer has to withstand thermal,
electrical and mechanical stresses so as to avoid insulation breakdown. Loading
capacity of the power transformer is limited by the winding temperature. Within
these transformers, degradation of the paper insulation between windings,
inaccurate modeling of winding thermal behaviour and unpredictable loads can
lead to severe local heating. These temperature ‘hotspots’ can lead to

16

Central Scientific Instruments Organisation, Chandigarh

Research & Development Achievements
premature insulation breakdown and catastrophic
transformer failure. Reliable monitoring of the
hotspot temperature during overheating of the
transformer can be recognised in time and failures
can be avoided by taking remedial action. FBG
sensors due to their inherent immunity to EMI can
be employed to monitor hotspots in power
transformers. During last one year, 9 numbers of
single and dual FBG sensors were fabricated in the
laboratory and supplied to ERDA, Vadodara to
conduct various experiments for temperature
detection in transformer.
Scientists from CSIO Chandigarh visited ERDA,
Vadodara during February 2010 to provide handson experience in handling FBGs to the team of
ERDA scientists and to facilitate installation of FBGs
in transformers.
Temperature calibration was performed using
Shift in Wavelength With Temperature
calibrator (Bath tub) and the calibration factor was
0
found to be approximately 10 pm/ C. After
calibration three single FBGs were surface mounted on the high voltage winding of 63 KVA transformer using
standard adhesives. The shift in wavelength with respect to temperature was observed to be linear.

FBG Sensors for Agri and Health Application
Preliminary studies were undertaken for moisture sensing in agri-soil using FBG sensors, in which a single FBG
sensor at 1541.8 nm was coated with polyimide and UV cured to study the moisture. An experimental setup was
made for mounting of these sensors along the height in a tube containing the soil and the measurements were
done for different moisture levels. A good correlation was observed and the results can be combined with the
temperature information picked by the same sensor for temperature correction.

Feasibility Study on Development of Optical Sensor based Techniques for Dynamic Linear
Displacement Measurement of Structures
The project on “Feasibility Study on Development of Optical Sensor based Techniques for Dynamic Linear
Displacement Measurement of Structures” was sponsored by TBRL, Chandigarh during the year 2009-10.
Under this project a Cantilever-FBG based displacement sensor was designed and fabricated to measure the
dynamic linear displacement measurement of roof of the containment structure subjected to blast and shock
loading of an internal explosion. At CSIO, experiments were set up to measure the displacement with FBG
sensor coupled Cantilever and simultaneously comparing the displacement with Draw wire sensor output and
digital vernier caliper. The curves plotted between Bragg wavelength shift versus displacement and draw wire
current read out versus displacement were observed to be linear.

Draw Wire Current Vs. Displacement

Cantilever - FBG based Displacement
Sensor Blast Pressure Monitoring
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FBG Sensor for Monitoring Demineralisation of Bone
This study involves experimental investigations of a Fiber Bragg Grating (FBG) sensing technique to detect
demineralisation of a goat bone sample by monitoring the strain response of chemically demineralised bone as
compared to normal one. Demineralisation is the removal of mineral constituents from bone or bone tissue,
analysis of which is used as a method for monitoring the properties of bone. Estimation of mineral content plays
a very important role in understanding the biology and physiology of a bone. The extent of demineralisation is
assessed by bone mass density measurement (densitometry) and comparing it with that of a normal healthy
sample. Frequently used techniques for densitometry include dual energy X-ray Absorptionmetry (DEXA),
Quantitative Computer Tomography (QCT) and Quantitative Ultrasound Assessment (QUS). All these
techniques although non-invasive, suffer from various limitations such as, radiation exposure and inaccurate
values. In the present FBG based investigation, there is no radiation exposure involved and possibility of error is
minimised as it gives self-referenced values. The sample was strained by using three point bending technique
and corresponding Bragg wavelength shifts were recorded. The results demonstrated that the strain generated
in the normal bone for a particular load was lower as compared to demineralised ones. The strain response was
linear and restoration instantaneous initially but it started showing nonlinearity and increased restoration time
with greater degree of demineralisation. The strain response thus gives a direct indication of the degree of
minerals present in the bone. It is possible to measure strain less than 5 microstrains accurately using this
sensing technique, which can be indicative of the onset of demineralisation.

Schematic And Photograph of The Experimental Set Up For Bone Demineralisation Study

Comparison of Strain Response of Normal And Decalcified Bone
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Long Period Gratings as Potential Immunosensor
Indigenously fabricated Long Period Fiber Gratings (LPGs) have been investigated as potential immunosensor
by immobilizing antibody on its surface. LPGs are in-fiber mode coupling devices that couple fundamental core
mode to different cladding modes resulting in loss bands at multiple wavelengths in the transmission spectrum
which shift with any change in ambient refractive index. An LPG based immunosensor detects the shift in the
wavelengths that occur when an antibody binds to an antigen. Two LPGs with periodicity 500 & 525 ìm were
bonded in a specially designed glass cell (length:3 cm, dia: 1 cm) and bovine Ig-G antibody was immobilised on
their surfaces using standard protocol. Refractive-index change was monitored using optical spectrum
analyzer for each step of the protocol as shown. Surface properties were monitored using FE-SEM technique. A
noticeable change in the surface properties as well as in the resonance wavelength was recorded. Response of
both the LPGs for each treatment is similar. Although the 525 ìm LPG had given a better wavelength shift with
antigen antibody binding, 500 ìm LPG had a better wavelength shift overall.

Specially Designed Glass Cell With Bonded Lpg

Change In Lpg Spectrum With Each Step
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Optical Design & Spectroscopy
Optical Design refers to the calculation of optical system’s construction parameters that will meet a set of
performance requirements and constraints, including cost. Construction parameters include surface profile
types and the parameters for each surface type such as radius of curvature, distance to the next surface, glass
type etc. Performance requirements can include optical performance, physical requirements and
environmental requirements. Design constraints can include realistic lens element center and edge
thicknesses, minimum and maximum air-spaces between lenses, maximum constraints on entrance and exit
angles, physically realizable glass index of refraction and dispersion properties. Manufacturing costs and
delivery schedules are also a major part of optical design. Optical systems can first be designed using paraxial
theory to position images on pupils, then real surfaces are inserted and optimised. The specific R&D projects
handled during the year are also highlighted below.

On-going Programmes
Development of Precision Bi-Aspheric Polycarbonate Lenses for Indirect Ophthalmoscopy
The Aspheric group at CSIO is currently working on optical grade Poly Carbonate (PC) for the design of high
power lenses. Polycarbonate has definitive advantages over PMMA in terms of thermal and dimensional
stability and high refractive power leading to better aberration correction. Under this project, 20D and 28D f/1 biaspheric lenses were developed with optical grade PC by Single Point Diamond Turning (SPDT) technique. The
challenges in this effort include optical design of bi-aspheric 20D and 28D profiles with minimum sagitta to
confirm to commercially available PC, control of surface profile errors during SPDT within prescribed limits,
address the thermal issues of PC during SPDT. The 20D and 28D bi-aspheric PC lenses after their fabrication
and testing are assembled in specially developed low weight housings and will be submitted for clinical trials at
the eye-care centers for the feedback of eye-care professionals. The outcome of this effort is to take further this
work to develop a cost-effective production technology of plastic bi-aspheric lenses for Indirect
Ophthalmoscopy.

Single Point Diamond Turning based Nano - Finishing of Piston Sub-Assemblies for CryoAssemblies of Thermal Imager
Based on the success in the development of Super Gaussian Resonator Mirrors for High Power CO2 for Raja
Ramanna Centre for Advanced Technology, the Board of Research in Nuclear Sciences sponsored a project to
CSIO to develop the cryo-modules comprising of piston and displace slider sub-assembly pairs for deployment
in thermal imagers using the SPDT technique of precision machining and surface metrology. The piston and
displacer pairs are expected to deliver cryo-temperatures within specified circulating cycles in short span of
time. These components are expected to operate within a minimum clearance of few microns without
lubricants. The typical geometry of the piston and displacer slide pairs components require the design and
development of suitable fixtures for precision machining and the hardness of the material requires special CBN
tools to deliver sub-micron accuracies. In this effort, the challenges include the unusual geometry of the
components to be processed, precision machining of special chromium steel components with hardness: HRC:
61, maintenance of sub-micron roundness and cylindricity errors and super smoothness (~ 40nm).

SPDT-Based Development of Micro Metal Mirrors for Sensors
Based on the interaction with the Precision Engineering Section / Machine Dynamics Division of Bhabha Atomic
Research Centre (BARC), Mumbai, the Aspheric Group developed Single Point Diamond Turning (SPDT)

Geometry of Micro Metal Mirror
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based Micro-Fabrication and Nano-Metrology techniques for the development of high-precision copper
(cavities) Micro Metal Mirrors. These copper Micro Metal Mirrors (Cu-MMMs) find niche application in multiple
sensor development domains. The SPDT based development of ultra thin Cu-MMM diaphragms was
attempted for the first time in the country. Few prototypes of Cu-MMM were developed based on the techniques
evolved with encouraging results. The technique will be optimised for cost effective cavity generation and high
throughput as per the applications.
A copper metal sheet of thickness ~ 0.55 mm was considered for the developing prototypes of Cu-MMMs. In
initial raw state, the sheet had many dents, bends and stresses which were undesirable for diamond turning.
These dents and stresses would create major problem during micro-machining. Hence, a standard heat
treatment process was initiated for removing stresses. Later these copper sheets were punched to deliver 9 mm
diameter discs (lapped to a thickness of 500 µm). The metal discs were mounted on pre-warmed circular
aluminum fixtures with (water-dissolvable) wax (with uniform thickness: 20-50 µm) to start the single point
diamond turning.
The Metal disc along with fixture was mounted (with minimum centering error) on the SPDT vacuum chuck and
centered. In two different operations of SPDT two concentric cavities: diameter 6 mm - depth 310 µm and 3 mm depth 20 µm were machined. The SPDT operation involved job dedicated machine parametric optimisation and
machining cycles exclusively developed for these prototypes. A series of pre-designed SPDT operations with
centered and de-centered work-piece ensured clean surfaces without any central tip / cylinder.
Table: Metrology of Micro Metal Mirrors
Geometry of the mirror

Design
Value

Metrology Values of Fabricated Micro Metal Mirrors
M3-02
M3-05
M3-01
M3-03
M3-04

Micro Metal Mirror Dia (mm)

9.0 + 0.2

9.008

Outer Cavity Depth (µm)

310 + 20 310.5878

Outer Cavity Dia (mm)

6.0 + 0.2

5.956

6.092

6.016

6.068

6.0413

20 + 2

19.5298

19.5226

19.6508

19.0494

19.9758

3.0 + 0.2

3.02

3.02

3.072

3.076

2.9925

Roughness Limit Maxi (nm)

40

36.7

33.1

22.8

21.5

21.0

Waviness Limit Max (µm)

0.5

0.1982

0.5236

0.0983

0.0746

0.465

Inner Cavity Depth (µm)
Inner Cavity Dia (mm)

8.98

9.004

9.008

310.1121 311.5779 309.4067

9.0037
310.9726

The cavities of these Cu-MMMs were characterised (in terms of roughness, Ra and peak-to-valley surface
waviness error, Pt) using the contact profilometer for: outer diameter, middle diameter and inner diameter of all
cavities plus depths of inner and outer cavities.
The metrology values presented in the Table: Metrology of Micro Metal Mirrors, show that the measured values
are well within the prescribed design values, ensuring the desired performance of the sensor cavities.

Micrograph of The Cu-MMM Surface After SPDT Operation
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Surface Roughness of The Cu-MMM Cavity (Ra = 21 nm)

Waviness of The Cu-MMM Cavity (Peak-to-Valley Waviness = 0.0746µm)
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Nano-science and Nano-technology
The convergence of nanotechnology with information technology, modern biology and social sciences is
reinvigorating discoveries and innovation in almost all areas. It is aimed to use the life processes and materials
perfected by nature in billions of years for molecular engineering to develop devices to improve quality of human
life. Nano-Biotechnology takes advantage of interfacing functional biomolecules with available devices for
development of devices with higher performance in terms of selectivity, sensitivity and economics. The nature
has created large variety of molecular devices which are working in living systems ranging from microorganism
to human beings.
These devices will find applications in electronics, healthcare, medicine, agriculture, space, defence, biowarfare, security, etc. Our focus is towards development of sensitive, selective, fast and economic
bionanosensors suitable for early disease diagnosis for predictive and preventive healthcare measures and
pathogen detection in agri-products during cultivation, processing and storing. Thus, development of
technology based on Carbon Nanotubes, Quantum Dots, Bio-MEMS and Molecular Motors is of immense
importance in terms of technological, economical and societal benefits.

On-going Programmes
Molecular Motors
Nanotechnology is playing an important role in drug delivery to overcome limitations of conventional drug
delivery systems in terms of solubility, in vivo stability, pharmacokinetics and bio-distribution. The controlled
transportation of drug into the cell and within the cell is a major challenge to be addressed. Cellular molecular
motors have been exploited for their cargo carrying capacity for various applications including engineering and
health care. Combination of nanotechnology and biomolecular motors can address some of the challenges in
drug delivery. The present study explores the transportation of Mesalamine / 5-aminosalicylic acid/5-ASA drug
through molecular motors. Mesalamine is an anti-inflammatory drug used to treat Crohn's disease and
ulcerative colitis. Conjugate of mesalamine and polystyrene (Dia: 3 µm) beads was prepared by amide linkage
between amine (-NH2) group of drug and carboxyl (-COOH) group of the bead. The study provides an insight
into the actin-myosin based molecular motor systems for an efficient tool for drug transportation.
Transportation of Nanocomposites (6-mercaptopurine and Levodopa with Gold nanoparticles) through
Actin Filaments on Myosin
In this study, transportation of drug nano-composites was demonstrated. Nanocomposites of 6-Mercaptopurine
and Levodopa drugs (cancer and Parkinson’s disease respectively) were prepared with gold nanoparticles by
covalent attachment and these nanocomposites were attached to actin filaments. These nanocomposites were
in turn transported by actin filaments on myosin tracks. Characterisation of drug-nanocomposites formation
was done by UV-VIS spectroscopy, Field Emission Scanning Electron Microscopy, Transmission Electron
Microscopy, Confocal microscopy. Gold nanoparticle composites of 6-Mercaptopurine and Levodopa were
formed by sulfide and amide bond formation respectively. Average velocity of actin filament attached to
nanocomposites was found to be 3.17 and 3.89 ìm/sec for Levodopa and 6-Mercaptopurine respectively as
compared to actin filaments with velocity of 4.0-6.0 ìm / sec. The results of this study are a step towards the
development of an approach to utilize molecular motors for nanoscale transportation endogeneously.

Fluorescence images of (A) actin filaments with length ranging from 6-8 µm, (B & C) magnified
image of actin filaments attached to 6-MP nanocomposites and (D& E) magnified image
of actin filaments attached to levodopa nanocomposites
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Synthesis of Hybrid Material of Carbon Nanotubes with Quantum Dots
Studies indicate that bending introduces a barrier for electron transfer in Carbon nanotubes (CNTs). This barrier
drastically affects the electrical properties of CNTs. In order to avoid these bending, hetero-junctions of
nanoscale components, such as, CNTs with metallic nanoparticles and semiconducting nanoparticles have
been reported for device applications. A novel strategy of altering the electronic properties of nanotubes is to
chemically functionalize them with a moiety or structure whose intrinsic properties are electronically
configurable. One such structure is the family of semiconductor nanocrystals, such as CdS and CdSe,
alternatively known as quantum dots, which exhibit strong size dependent optical and electrical properties. The
high luminescence yield of these materials as well as the potential of adjusting emission and absorption
wavelengths by selecting for nanocrystal size makes quantum dots attractive for constructing optoelectronic
devices, for instance, with tailored properties. Following figures show CNT –QD conjugate with side wall and
end wall attachment.

TEM Image of CNT QD Conjugate With Side Wall Attachment

FESEM Image of CNT QD Conjugate With
End Attachment

Toxicity Testing on CNTs for Targeted Drug Delivery
In order to explore the health care applications of CNTs in diagnosis and drug delivery, it is important to
understand the toxicity of CNTs. The in vitro responses were seen when CNTs were exposed to human cell
lines. It typically involves dispersion of Multiwalled Carbon Nanotubes (MWNTs) and Singlewalled Carbon
Nanotubes (SWNTs), as well as Carbon Black (CB) and Quartz as reference material within the cell culture
medium followed by their subsequent addition to human cell lines. MTT 3-(4, 5 Dimethylthiazol-2 yl) 2, 5diphenyl tetrazolium bromide, a tetrazole assay was performed; cell viability was measured by observing their
absorbance using ELISA reader. Cell Viabilities at different concentrations i.e. 50, 10, 5, 3, 1µg/ml were studied.
In MTT assay, it was observed that cell viability increases with decrease in concentration of MWNTs and
SWNTs. It was found that both SWNTs and MWNTs behave almost in the same manner in terms of viability in
case of MTT assay. Cellular uptake of FITC labeled CNTs were imaged using Confocal Microscope and
HRTEM.
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Consistent Fluorescent Dots Inside The Cells Represent CNT-FITC Conjugate

Preparation of Polymer Microreactors for Drug and Nano-particle Encapsulation
Biocompatible and Biodegradable polymers that are engineered to nanoscale structures play a key role in
targeted and controlled drug delivery. Present study is focused on preparation of Polystyrene (PS) and Poly ecaprolactone (PCL) microreactors by freeze drying methodology and the effect of various physical parameters

Scanning electron micrographs of PCL microreactors. (A) The sample was prepared at 2000 rpm
and avg. particle size was 5.69 µm. (B) The sample was prepared at 1100 rpm and avg.
particle size was 6.86 µm

such as polymer concentration, stabilizer concentration & stirring speed on the morphology of the
microreactors. Field emission scanning electron microscope images were taken to study the surface
morphology of the particles. It was found that most of the particles were of bowl shaped structures and had voids
on their surfaces which would be subsequently used for encapsulation of drug molecules and nanoparticles.

Graphene Nanoribbons from Carbon Nanotubes
Graphene Nanoribbons (GNRs) constitute one-dimensional nanostructures whose absorption and
luminescence performance can be controlled by changing width and edge termination. The energy gap in
patterned graphene nanoribbons can be tuned during fabrication with the appropriate choice of ribbon width. An
understanding of ribbon dimension and orientation as control parameters for the electrical properties of
graphene structures can be seen as a first step towards the development of graphene-based electronic devices
and GNR nanosheets having outstanding properties that can potentially lead to numerous applications in
electronics, sensors, composites, etc. In addition, the chemistry at nanoribbon edges is interesting and could be
exploited in the fabrication of efficient sensor devices. GNRs maintains the axial strength of carbon nanotubes
but are considerably more flexible with bending stiffness 2 orders of magnitude less than that reported for
carbon nanotubes. GNRs were synthesised from carbon nanotubes by oxidising them with strong oxidizing
agents, i. e. H2SO4 and KMnO4. The pictures depict the results obtained.
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TEM Image of Graphene Nanoribbon

SEM Image of Graphene Nanoribbon

Bio-MEMS
A new technique for the immobilisation of biotinylated antibodies on silicon surface was investigated. The
approach includes electrodeposition of polyaniline (PANI) on the silicon substrate followed by the attachment of
antibodies through biotin-avidin conjugation.
Polyaniline thin film was synthesized by cyclic voltammetry. FESEM and Coherence Correlation Interferometry
(CCI) techniques have demonstrated the deposition of thin PANI film directly on the silicon surface.

Biotinylated antibody (anti-human IgG) was attached to polyaniline using avidin as coupling reagent.The
obtained substrate was thoroughly rinsed with phosphate buffer saline solution to remove weakly adsorbed
antibodies. It is seen that this substrate has an average conductivity of 95.9602?10-6? -1. This electrode upon
exposure to a known concentration of antigen showed reduced conductivity. A linear relation was found
between the effective changes in substrate’s conductivity with respect to antigen concentration.

The Current-Voltage Response for (a) Antibody CoatedSubstrate and
(b) Antibody Antigen Reaction on PANI/Si Substrate
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The foreseen advantage of PANI as a immunosensing substrate include the attainment of improved signals and
lesser degree of chemical overloading, which is of paramount significance in case of micro-cantilevers.

Fluorescence based Immunosensing
Quantum Dots (QDs) are semiconductor nanocrystals such as CdS, CdSe, CdTe, ZnO, ZnS, PbS and InGaP
and show important characteristics for their use as fluorescent tags for biological applications. Compared to
conventionally used organic fluorophores, QDs offer improved photochemical stability, size-dependent broad
emission, high extinction coefficient, readily size-tunable narrow emission and high fluorescence quantum
yields. Lately QDs have emerged useful for the imaging and diagnosis of several types of cancer, neurological
disorders etc. InGaP and ZnO QDs are non-heavy metal fluorescent tags and can be usefully employed for
diagnosis applications. These QDs have been conjugated with Bovine Serum Albumin (BSA).

Amine functionalised InGaP/ZnS core/shell based QDs (12 nm, non-heavy metal nanocrystals) were procured
from Evident Technologies USA, while ZnO QDs were self-synthesised. UV-Vis spectroscopic and confocal
microscopic studies characterize QD-BSA conjugation. Upon conjugation with BSA, new notable absorption
peak appears at lower wavelength (218 nm), demonstrating the formation of QD-protein conjugates. During
nanoparticles-BSA conjugation, the protein undergoes substantial conformational changes at both secondary
and tertiary structure levels. These changes are related with the pH of the reaction medium, which determines
the extent of blue shift in UV region.

FESEM Image of ZnO QDs

Dispersed QDs

Further conjugate formation and characterisations by TEM, AFM, and with ?- sizer are required for developing
an immunosensing QD-Anti BSA probe. The research would be extended to prepare QD conjugates with
specific antibodies marking the qualitative and quantitative presence of breast cancer or lung cancer cells.
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Geo-Seismic Instrumentation
The Himalayan region is one of the most seismic prone landmass in the world. It is still geologically unstable and
seismically quite active. The threat of major future earthquakes in Himalayan region is real but very horrifying
because Himalayan and its adjacent basins straddle one third of the country’s land mass and support
approximately 450 million people, almost half the country’s population. In our country, 50 - 60% of area is
vulnerable to seismic activities of varying intensity. The vulnerable areas are mostly located in Himalayan, sub
Himalayan regions, Kutch and Andaman & Nicobar Islands. In order to combat earthquake menace effectively,
the regions as a whole are to be densely instrumented with the state of the art instruments and networked which
can collect and process the seismic data in real-time mode round the clock.
Like earthquake, snow-avalanches have terrorised mountain men especially after great snow storms and have
been very rightly identified as powerful source of destruction. Every year, sudden triggering of avalanches
causes immense damage to man and material in snow clad regions of Himalayan Mountains. It is therefore
utmost essential that the avalanches formation zones in Himalayas are monitored, mapped and studied
continuously and systematically using necessary modern instruments of specific nature. Accordingly, the
higher reaches in Himalayan Mountains which are inaccessible and are subject to highly adverse
environmental conditions, need to be appropriately instrumented.
The rapid growth in Geo Sciences, both in innovations and applications, at all stages have been benefited by
the equally fast parallel developments in the instrumentation, incorporation of new technology, rapid growth in
the computational facilities as well as easy accessibility to information technology and mode of data
communication. The research, design and development of state-of-the-art instrumentation in Geo-Scientific
field was taken up for the benefit of Industry and ultimately for the Public Safety.

Completed Programmes
Snow Moisture Sensor Measurement System
The presence of liquid water in snowpack has a substantial impact on process of interaction between the
atmosphere and snow surface. Liquid water in a snowpack shows a dominant effect on reflection, absorption
and transmission of electromagnetic waves especially in the microwave region. It plays a major role in studying
snow metamorphism, mechanics and hydrology. Knowledge of snow parameters is important for
understanding snow characteristics, climatology, meteorology, snow avalanche forecasting, flood prevention
and hydropower energy. Snow is also very delicate material with a complex structure and rapid metamorphism
near melting point. This creates a need to develop a portable snow moisture measuring instrument for quick,
non-destructive and in-situ determination of snow moisture and density. The work was carried out to develop a
portable snow moisture measuring system comprising of a fork shaped quarter wavelength microwave
resonator having sharp edges for easy insertion into snowpack and microcontroller based dedicated
electronics. This snow moisture sensor is parallel-wire transmission-line microwave resonator that is open
circuited at one end and short-circuited at the other end. A voltage signal generated by microcontroller board,
controls the voltage-controlled oscillator, which generates a radio frequency signal in a linear relationship. This
radio frequency sweep (450 – 950 MHz) is fed to snow moisture sensor through coaxial cables and coupling
loops, which gives an attenuated signal as output when sensor is inserted in snow. The sensor works on the
principle that real part of the snow permittivity lowers the resonant frequency and the imaginary part broadens
the resonance curve, also increasing the attenuation at the resonant frequency. The electrical parameters (i.e.
attenuation, resonant frequency and 3-dB bandwidth around it) of sensor are measured. From these electrical
parameters, the complex dielectric constant of wet snow is determined and the snow moisture & density are
calculated from the solution of empirical relations.
The computations are performed by microcontroller based electronic unit. The Computed liquid water content
and density of snow are displayed on LCD and are logged in NVRAM. The stored data can be transferred to PC
using RS-232C interface.
These instruments were handed over to Snow and Avalanche Study Establishment (SASE), Chandigarh for
long term field testing at their observatories in and around Manali. This year, improvements were made in
instrumentation software especially for efficient memory management, faster data upload and extraction of
snow moisture & density values from resonator parameters i.e. 3dB bandwidth and resonance frequency.
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Snow Moisture Measurement System

Snow Moisture Measurement System
During Field Trial at Dhundi Observatory

Specifications
Resonant frequency measurement

500 – 950 MHz, resolution 1 MHz

Dielectric constant e’measurement (real part)

1 to 3.0

Dielectric constant ε measurement(
imaginary part)

0 to 0.
15

Liquid water content measurement

0 to 15% Volumetric

Snow density measurement

0 to 0.
6 g/
cm3

Sensor spikes length & separation

75 mm & 20 mm

Block Diagram
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Comparative Graph Showing Measurement Taken with CSIO Developed
Instrument & Imported Instrument (Toikka Make)

Multi-Parameter Probe for Measurement of Temperature and Hardness of Snowpack
Snowpack is composed of several layers arranged more or less parallel to the soil and each layer results from
various precipitation, snow drift and melting events. Snow is a fragile and cellular material with a distinct
structural setup of ice crystals. Interlayer temperature and mechanical properties of snowpack are related to
avalanche phenomenon. Reliable snow avalanche forecast and prevention requires detailed knowledge of
composition of snow cover and its properties. The need for an integrated probe with multiple measurement
capabilities has long been felt. The laboratory developed a Multi-Parameter Probe with built-in features for
simultaneous measurement of bonding force between snow grains (vertical to snow layers) and temperature of
different snow layers. The equipment offers high spatial resolution and measurement accuracy at high speed. It
comprises a stainless steel rod having a conical tip of 20 degrees, equipped with highly sensitive quartz force
sensor and K-type thermocouple. The probe rod is fitted with 120 Watt DC motor which drives it inside
snowpack through a rack and pinion arrangement to acquire the hardness and temperature profile. It
penetrates the snowpack with user selectable velocity (between 1 to 20 mm/s) and simultaneously records
Penetration resistance and snow layer temperature. These parameters are important in the prediction of
avalanche occurrences as well as monitoring the changes in avalanche formation zones at frequent time
interval.

Specifications
Snow types which can be tested

New snow (50 kg/m3) to very dense snow
occurring on ski race track (500 Kg/m3)

Penetration velocity

1 - 20 mm/s

Force measurement

0 to +500N At every 0.1 mm

Temperature measurement

– 50oC to +50oC at every 1.0 mm

The instrument offers simultaneous measurement of hardness and temperature, aiding various snow based
studies. These instruments were handed over to Snow and Avalanche Study Establishment (SASE),
Chandigarh for long term field testing at their observatories in and around Manali. The user’s feedback from
field trials was incorporated in instrumentation software which resulted in better management of memory
storage and faster data upload.

Snow Multiparameter Probe

A 1200 mm Deep Hardness & Temperature
Profile Taken with CSIO Developed MPP
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BLOCK DIAGRAM OF MULTI PARAMETER PROBE

On-going Programmes
Techniques for Earthquake Early Warning System
Earthquake early warning (EEW) system consists of several parts: a dedicated acquisition system, algorithms
to rapidly detect seismic events, computational techniques that eliminate false detections, alarms and methods
to estimate the earthquake magnitude and to send the warning to the users. The most important procedure of
analyzing seismic events in case of early warning system is accurate computation/estimation of the onset of Pwave because it forms the basis of subsequent analysis for magnitude estimation, and other subsequent
parameters. Techniques have been developed to provide an automatic solution for picking P-wave using
conventional polarisation attributes, wavelet based methods proposed frequency, energy and other
computations using different time windows as sliding windows techniques. The corresponding seismic record is
a vector quantity that contains significantly more information on the propagating wave field.
The evaluation of particle motion recorded with three-component sensors enables the discrimination between
surface waves. This can be achieved by comparing the direction of wave propagation with the direction of
particle motion. The particle motion in a three-component seismic recording can be described quantitatively
using the three-component principal component method.
The studies carried out in the laboratory dealt with the selection of different time windows to optimize the
algorithm for the detection of the P-wave in minimum possible time. Primary wave is estimated with the
conventional and wavelet based polarisation attributes. The following figure depicits the computations of
polarisation attributes for estimating the onset of P-wave.
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Onset of P - Wave

Magnitude Estimation
One of the major elements of EEW is to determine the earthquake magnitude rapidly and reliably. After the
detection of P-wave, magnitude of the earthquake was estimated to determine whether an earthquake will
produce hazardous ground shaking. The following methods are used for magnitude estimation:
n
Average ground motion period (Tc) and peak displacement (Pd) method
n
Frequency Estimation Method
Measurement of the dominant frequency of a seismic waveform in the few seconds after the P-wave arrival
onset constrains the magnitude. The frequency content was characterised and was determined from the
vertical component of a velocity sensor. For this, the available acceleration data was first converted into velocity
after filtering the data for computing the dominating frequency in the packet of selected window. The magnitude
and frequency relation was derived using the data from different stations and different seismic events from
Japan. Using the derived relations, magnitudes were estimated and their error analysis was performed.
The derived relation was tested on 96 different events from 3.5 to 7.2 magnitude recorded by Kyoshin network
of Japan. The results indicated that the error of the estimated magnitude lay within ± 1. Standard deviation of
dominating frequencies was computed to minimize the estimated error. From the following figure of ‘magnitudefrequency relation’, it is observed that higher the frequency, lower is the magnitude of earthquake while lowering
the frequency includes higher the magnitude. The higher frequency content of smaller magnitude earthquakes
is measurable within a shorter time period after the P-wave arrival than the low-frequency energy of larger
events. Correspondingly, the magnitude of smaller events can be determined more rapidly than that of larger
events, which means that the magnitude estimate may increase on the availability of more data packets.

Derived Frequency – Magnitude Relation
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Multidisciplinary R & D Activities
Completed Programmes
Design & Development of RIE System and Process for the Texturisation of mc-Si Wafers for use in Solar
Cell Process
Based on the expertise and facilities available in the laboratory,
Amorphous Silicon Solar Cell Plant at Bharat Heavy Electricals
Limited (ASSCP-BHEL), Gurgaon signed with CSIO an MoU, to
carry out a collaborative R&D project on RIE based texturisation of
mc-silicon wafers for solar cell applications. A consultancy
agreement was also entered to provide technical consultancy for
the development of Reactive Ion Etching (RIE) system,
texturisation process, testing & characterisation of multicrystalline silicon wafers leading to the development of high
efficiency mc-silicon solar cells. Plasma assisted processing is a
low cost, maskless texturing scheme which is independent of
crystal
orientation and has the potential to be an alternative
MC-Silicon Wafers Before Texturisation
method for industrial texturing of monocrystalline, multicrystalline
and thin film based solar cells. RIE is attracting lot of attention in recent years for the fabrication of subwavelength textures in both single and mc-Si using fluorine based chemistry for texturisation leading to the
enhancement of solar cell efficiencies. It is a dry process which is especially suitable for texturing thinner wafers
having several advantages over conventionally used wet acid texturisation methods commonly used in the
solar cell industry. This process uses less hazardous
gases/chemicals and reduced quantity of de-ionised water
leading to environment friendly process. Considering these
advantages, an industrial pilot scale RIE texturisation system
based on in-line concept, suitable for a batch of 20 numbers of
156 mm x 156 mm mc-Si wafers was designed on the basis of
modelling & simulation and optimisation of various parameters.
Based on these system design inputs, the complete system was
fabricated which consisted of three vacuum chambers, namely,
Entry load lock, RIE process and Exit load lock along with loading
and unloading stations. Each vacuum chamber was fitted with a
drive motor and a transport assembly for the movement of wafer
carrier, specially designed for holding 20 pieces of 156 mm x 156
mm size wafers. The entire system was operated through a PLC
MC-Silicon Wafers After Texturisation
along with the operating software modules.

Developed RIE System Installed at BHEL-ASSCP Gurgaon
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The developed RIE system was optimised for different process parameters like total gas flow rate of SF6 & O2
gases and their ratios, applied RF power to the electrode, process pressure & time etc. so as to achieve uniform
texturisation over the entire batch of 20 mc-silicon wafers. SEM micrographs of RIE and acid textured samples
show that RIE texturisation creates very fine pits resulting in closely packed needle like structures on the
surface. The feature size of the needle created by RIE was about 0.2 to 0.5 microns, whereas the acid textured
sample showed 2-5 micron wide bowel kind of surface features. The results on diffused reflectance
measurements showed a uniform texturisation within the batch which varied in the range: 3-5%. RIE textured
samples were further processed and solar cells were fabricated which demonstrated an enhancement of solar
cell efficiency up to 2% thus meeting the overall objectives of the project.

Energy Management Systems
Global competition, ever increasing demand supply gap in
power sector, escalating energy prices and its impact on
environment has forced industries to look for energy efficient
technologies. The development of cost effective energy
management systems (EMS) is a useful tool for sustaining
energy conservation measures on continuous basis. CSIO
has taken up the development of various technologies
starting from electro-mechanical to single phase energy
meter, three phase energy meter with two ship solution and
comprehensive tri vector meter with state-of-art devices
Power Quality Analyser Setup
incorporating the networking capabilities. CSIO has
developed the Energy Management Software (EMS) for hierarchical data acquisitions systems and LonWorks
based distributed systems. CSIO has successfully demonstrated EMS in various industrial sectors like
Petrochemicals, Pulp & Paper, Textile, Engineering and Commercial establishments. The system has helped
them in implementing energy conservation methods and helpful in reducing energy consumption by 5 – 10%.
Keeping abreast with technological advances, CSIO developed domain expertise for developing web-enabled
EMS under CSIR Network Project and successfully demonstrated it at Classic Knit Processors, Tirupur. CSIO
developed various technologies for energy conservation to monitor power quality, online pump efficiency,
oxygen in oil fired boilers etc.

Energy Studies / Calibration
CSIO Chennai centre is accredited by Bureau of Energy Efficiency (BEE), Petroleum Conservation Research
Association (PCRA) and TNEB as energy auditing agency. CSIO conducted more than 70 studies in various
sectors covering i) Automobile ii) Chemical iii) Ceramics iv) Engineering v) Textiles vi) Food Processing vii)
Hospitals viii) Sugar ix) Pulp and Paper and x) Commercial Establishments. The total projected savings of the
above mentioned studies was 6 Crore units.
The Centre has state of the art instrumentation support to carry out the energy studies, instrument calibration
and testing. The center is well equipped to measure parameters of electrical, mechanical, optical and analytical
in nature. CSIO Chennai has well-established industrial linkages serving more than 500 industries from
different sectors of industries viz., cable, pharmaceutical, cement, textile, automotive, adhesive, chemical etc.
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Technical Services and Infrastructure
New Infrastructure Created
Biomedical Instrumentation Laboratories
Biomedical instrumentation activity is prevalent at
CSIO since its inception. The activity caters to
both ‘healthcare for common mass’ and ‘high –
technology solutions’ required for medical
parameters’ measurements in hospitals. Looking
at the importance, the work of modernizing these
laboratories was taken up. All the labs were
equipped with state-of-the-art equipments and
computer connectivity. The renovated lab was
inaugurated by Prof. Samir K. Brahmachari,
Director General CSIR on Feb 21, 2010. These
efforts have created an inspiring working
environment and enthusiasm among the
scientists & research scholors.

Biomedical Instrumentation Lab

Computational Instrumentation Labs
Computational Instrumentation (CI) is an interdisciplinary engineering specialty motivated by an emerging
revolutionary impact of computing on engineering analysis and design. Through the use of embedded
computational intelligence in instruments, scientists are facilitated to solve critical problems. This relatively new
area encapsulates various computing techniques like Pattern Recognition, Artificial Neural Networks, Fuzzy
Logic, Linguistic Computing and Granular Computing, Machine Intelligence, Computational Intelligence etc.
Laboratories and necessary infrastructure was set up under this umbrella to open up new dimensions to
modern instrumentation.

Food Processing Instrumentation Lab
CSIO has recently established “Food Processing
Instrumentation Laboratory (FPIL)" while working under
CSIR Network Project entitled “Design and development
of equipments with appropriate and adaptable
automation for hygienic and safe production of
processed and semi-processed foods on large scale.”
Prof. Samir K. Brahmachari, Director General CSIR
inaugurated the laboratory on October 30, 2009. The
nodal laboratory in the network project is CFTRI, Mysore
and the other participating laboratories involved are
CSIO, CMERI and NAL.
Inauguration of FPI Lab

Surface Plasmon Resonance (SPR)
SPR is a powerful and configurable instrument for determining
biomolecular interactions. Typical areas of use include: kinetics
(on, off, equilibrium), relative affinity, sequence recognition,
concentration determination, drug discovery - detection of
small molecules down to 100 Dalton (da), epitope screening
and mapping, method/assay development, electrochemistry,
surface chemistry and biomaterial assessment, artificial
materials - biological matter and photochemistry. It provides
real-time, label-free, simultaneous monitoring of sample and
reference channels.

Surface Plasmon Resonance

Its modular design is easily configured to carry out customised
research. Fluidic configurations range from manual to fully
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automated with an optional auto-sampler. Temperatures are programmable, micro or macro flow cells are
available for different surface work and flow rates can be adjusted.

Features
n
Dual-channel with real time referencing
n
Wide dynamic range
n
High sensitivity
n
Wide working temperature range
n
Automatic 24 hour operation

Potentiostat/Galvanostat
Potentiostat/Galvanostat is the most versatile technique for the
mechanistic study of redox behavior, number of electrons involved in
the redox reaction, electrochemical studies, degradation studies,
diffusion coefficient estimation and study of reversibility of redox
couples in organic material systems.
The facility (Autolab 302N) can function for various electroanalytical
parameters such as sampled DC and AC voltammetry, normal pulse,
differential pulse, square wave voltammetry, cyclic and linear sweep
voltammetry, chronomethods, potentiometric stripping analysis and
electrochemical noise. This instrument, with high resolution
determinations, is computer controlled and is ideal for a wide range of
studies on fuel cells, batteries, biosensors, electroplating processes,
Potentiostat/Galvanostat
(Autolab 302N)
coatings and corrosion. Integrated frequency response analyser (FRA)
program is very effective in simulating various parameters from a single set of experiments.

Features
n
High Compliance Voltage
n
Wide Potentiostat Bandwidth
n
High Resolution
n
User Friendly Software

Fourier Transform-InfraRed (FT-IR) Spectrometer (Nicolet iS10, USA)
FT-IR is a fast, easy and accurate tool for the
structural analysis of organic and inorganic
compounds. Its main advantages include a much
higher source radiation throughput, increased
signal–to–noise (S/N) ratio (35000:1 in this system)
and higher wave number accuracy than
conventional light dispersive spectrometers.
Spectral range is from 7800 to 350 cm-1 with
resolution up to 0.4 cm-1. The Nicolet iS10 FT-IR
spectrometer unit is equipped with KBr/Ge coated
Beamsplitter and High- Performance detector.
Nicolet iS10 FT-IR Spectrometer

UV-Visible-NIR Spectrophotometer (Carry 5000, Varian, USA)
UV-Visible-NIR spectrum of a sample provides useful information about chemical structure and the presence of
different functional groups. It also helps in determining the band energy, which is an important parameter for
understanding the conduction mechanism in organic conductors. The facility (Carry 5000 from Varian) can
support liquid as well as solid samples. It is a dual beam system operating in the wavelength range of 175-3300
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nm. The system is used to study related parameters
for proteins, nucleic acids, enzymes, biocatalysts,
and other bioconjugate materials.

Maintenance of Sophisticated Biomedical
Instruments
CSIO is catering to the need for quality technical
services including Annual Maintenance Contracts
(AMCs) and Calibration Services in the country
through its Centres located at Delhi and Chennai.
UV-vis-NIR Spectrophotometer (Varian)
S&M Centre, Delhi has been involved in the repair &
maintenance of a wide range of Medical, Analytical, Optical, Electrical & General Instruments. It has been
catering to a broad sphere of users which include hospitals (Govt. & private), industries, educational
institutions, agricultural university & research centers, CSIR Laboratories, Army Medical Services (DGAFMS),
EME, etc. Service activities provided by CSIO, New Delhi include:

•

Repair & maintenance of instruments on job to job basis.

•

Annual Maintenance Contract (AMC) for various categories of instruments with prestigious hospitals and
medical institutions in and around Delhi. This includes preventive and predictive maintenance of the
devices. Details of the AMC work of CSIO, Delhi centre are as follows:
Name of the party

•

Name of the Instrument

Dr. Ram Manohar Lohia Hospital,
New Delhi

ECG Machines, S/W Diathermy’s, Microwave &
Traction Units, Microscopes (Binocular), Microscopes
(Monocular), Hot air Ovens, BOD Incubators, Cell
counters (Mechanical), Centrifuge Machines, Slit
lamps-Techno Optical, Slit lamps-Zeiss, Slit lampTokagi, Keratometers, Operating MicroscopeOperating Microscopes-Takagi, Operating MicroscopeLeica, Indorect Ophthalmoscopes- Heins, Indirec
Ophthalmoscope-Keeler, Synaptophores

Guru Nanak Eye Hospital, New Delhi

Slit lamps, Keratometer, Operational Microscopes,
Synaptophore

Deen Dayal Upadhyay Hospital, New Delhi

Hot air Ovens, Centrifuge Machines, Water Baths,
Binocular Microscopes, Rotary Microtones, VDRL
Rotor, Chemical Balance, Incubators, Digital
Colorimeters, Digital pH meters, Centrifuge Machines,
Spectrophotometers, Warming Tables, Lensometer,
Keratometer, Slit lamp-Haag street, Slit lampsAppaswamy, Synaptophore, Examination light, Indirect
Ophthalmoscopes, Ophthalmoscopes, Streek
Retinoscopes, Auto Refractometers, Wall Chargers,
Desk Chargers, Operating Microscopes

Lady Harding Medical College & Hospital,
New Delhi

Microscope (Binocular), Microscope (Monocular)

Provides test & calibration services for medical equipments to hospitals, industries etc.

Medical Calibration / Test facility
ISO 9001-2000 certified national facility for medical instruments' calibration was established at Delhi Centre.
The centre calibrates a wide range of medical equipment to manufacturer’s specification and the
measurements are taken using equipments having international/national traceability.
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Medical Instruments Calibration facility at Delhi Centre of CSIO

On-site & In-house test/calibration services are provided by this Facility. Adjustment is made to instrument
which is either just outside calibration or even still within specification but approaching its limits. By bringing it
back to its optimum reading at every calibration, the risk of an instrument 'drifting' out of specification between
calibrations is reduced thereby helping the beneficiaries of this service in saving their money.
Some of the medical institutions availing the services of our calibration facilities include:
•

Dr. RML Hospital, New Delhi.

•

CGHS Polyclinics and Dispensaries located in NCR Delhi.

•

BPL India Ltd, New Delhi.

•

Army Field Stations

•

Project Director, RHSDP, Jaipur

•

National Institute of Communicable Diseases, New Delhi.

•

Medical Centre, Indian Agricultural Research Institute, New Delhi.

•

Mata Channan Devi Hospital, New Delhi

•

Chacha Nehru Bal Chikitsalaya, New Delhi

•

Batra Hospital, New Delhi

•

Christian Medical College, Vellore.

Features
n
Beneficiaries of the facility are hospitals, health centres, medical institutions and industry.
n
Helps improve the quality of health-care in the country.
n
Ensures patient safety and welfare of human life.
n
Provides comparability in measurements & global equivalence.
n
Decision makers can rely on test results, thus saving money.
n
Reduces technical barriers in trade.
n
Acts as a check for any spurious electro-medical equipment entering the market.
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The Calibration facility is available for the following devices:
?
ECG Machine
?
Bedside Monitor
?
Defibrillator
?
Neonatal Incubators /Radiant Warmer
?
Pulse Oximeter
?
Surgical Diathermy / Electrosurgical Unit
?
Ultrasonic Therapy Units
?
Infusion Pump / Syringe Pump
?
Ventilator / Anesthesia Ventilator / Vacuum Systems / Flow meters / Pressure Gauges

Agro Test Centres
Central Scientific Instruments Organisation (CSIO), New Delhi centre along with Rajasthan Industrial
Investment Corporation (RIICO), Jaipur, A Govt. of Rajasthan Undertaking, has set up Agro Test Centers in Agro
Food Parks developed by RIICO at Ranpur (Kota), Boranada (Jodhpur), Sriganganagar and Alwar. The aim of
these agro centers is:
•

To provide test facilities of raw material and final agro products produced by various industries located in
these Agro Food Parks and adjoining areas.

•

To help the local industries to market their products by ascertaining the parameters as per requirement of
national/international standards.

Different Views of The Lab Set Up In Jodhpur
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Development & Marketing Activities
The primary activities of Business Development & Marketing Group (BDMG) of CSIO are to help project leaders
in making new linkages with R&D institutions for collaboration work, entering into fresh agreements for industry
academia co-operation and smooth transferring of technologies developed by scientists to the reputed
industries for their commercialisation so that technologies reach to end users. BDMG arranges visits of
personnel from academia, industries and funding agencies for closer and fruitful interaction with scientists. The
group also helps industrial customers to solve their challenging problems by providing technological solutions
through R&D groups of the institution. Besides, it looks after service related matters of the Organisation.
Presently, following institutional activities are covered under service tax net:
•

Intellectual Property Service (IPR, Transfer of Technology, Royalty, etc)

•

Scientific & Technical Consultancy Service (All projects other than Grant-in-Aid)

•

Technical Inspection & Certification (Calibration of instruments & Tool and Energy Audit Activity)

•

Technical Testing & Analysis Service

•

Repair & Maintenance / Job Work

Project Agreements
RDSO
A Project Agreement was signed between CSIO and Research Designs and Standards Organisation (RDSO),
Lucknow on October 30, 2009 in the areas of common interest. The scope of agreement included sharing of
expertise, domain knowledge and available facilities in identified areas of S&T which include Sensors, HRD &
Agri-instrumentation.
Other areas of cooperation include the development of instruments for monitoring various faults in rail, alarm
system at unmanned railway crossings, monitoring
overhead electrical lines and pantograph catenation,
fog vision system, health monitoring of railway bridges,
miniaturised oscillation monitoring system, controlled
atmosphere storage system for food & vegetables,
structural integrity of rail coaches and training of
engineers in selected areas, promoting interaction
among the scientists & researchers by exchange visits
and by organising brainstorming sessions to identify &
pursue research programme in the areas of mutual
interest.

Signing of Project Agreement with RDSO

The agreement was signed by Dr Pawan Kapur,
Director CSIO and Shri HS Pannu, Director General
RDSO, Lucknow.

Transfer of Technology (ToT)
M/s. SAP Healthcare
CSIO transferred three medical technologies namely
Anesthesia Ventilator, Sodium-Potassium Analyser
and Surgical Microscope for Cataract / Inter ocular
lens transplant surgery to M/S SAP Healthcare
Equipments Pvt. Ltd., Howrah on 27th April, 2009.
The agreement was signed by Dr Ranaraj Gupta,
Director SAP Healthcare on behalf of the company and
by Shri VP Giridhar, the then Head, Business
Development Group, CSIO in the presence of Director,
CSIO, Dr Pawan Kapur.

M/s. Rajasthan Electronics & Instruments Ltd.

Technology Transfer to M/s. SAP Healthcare

Another ToT Agreement was signed with M/s. Rajasthan Electronics & Instruments Ltd. (REIL), Jaipur for
transfer of technology of Pulse Oximeter on 29th May, 2009.
The technology was developed as a result of DIT sponsored Grant-in-Aid project in collaboration with M/s.
Semi-Conductor Laboratory (SCL), Mohali. The technology was transferred on exclusive basis for a period of
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18 months to M/s. REIL, Jaipur. It was agreed that REIL
would give a fixed 2.4% share of the base price of each
product.
The agreement was signed by Shri VP Giridhar, the then
Head, Business Development Group, CSIO and Shri
SP Singh, Additional General Manager, REIL, Jaipur.

Technology Transfer to M/s. REIL Jaipur
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Academics
CSIO has been consistently and progressively involved in various Human Resource Development (HRD)
activities. Over a period of time, it has grown like a tree with large base and a number of branches. While Indo
Swiss Training Centre’s diploma activities have been operating since many decades, training to engineering
students in CSIO’s laboratories has gained stability. It was taken as a social responsibility due to enormous
number of engineering institutions established in north India. The number of Junior Research Fellows (JRFs)
with engineering background has also been increasing. As per the MoU with Bengal Engineering & Science
University (BESU), Shibpur, Kolkata (WB), wherein CMERI, Durgapur and CEERI, Pilani are also the
signatories, M.Tech students from the 2008-10 batch are continuing their thesis work and 2009-11 batch would
arrive in May 2010. The HRD environment in the campus is transforming to suit academic activities. CSIO is
committed to participate in all academic and research fellowship activities as prescribed and supported by
CSIR’s Human Research Development Group and other national research councils. Under these schemes,
fellowships and assistantships are provided for which applications are routed through CSIO.

CSIR-PGRPE
India produces about 6,50,000 BE/BTech students every year and about 10% go for higher education. CSIR
aims to induct about 10% of the aspiring ones for research. CSIO became part of the nation wide 2 year CSIRPost Graduate Research Programme in Engineering (PGRPE) with a slogan ‘Learn, Earn & Lead India’ for
inducting fresh engineers into CSIR in June 2009. Under this programme, candidates were selected under
CSIR’s Quick Hire Scheme.
The programme was inaugurated by Prof Samir K Brahmachari, DG, CSIR on September 8, 2009
simultaneously at seven CSIR labs through videoconferencing from Delhi. The CSIO programme is
appropriately titled as “Advanced Instrumentation
Engineering”. The PGRPE course is fully residential and
therefore Scientist Trainees are accommodated in
apartments, with hygienic food in the same environment.
Guest house and transport facilities are also provided for
visiting other places for professional up-gradation. Nine
students are undergoing the studies under this programme.
The first semester examinations were completed in Dec
2009 and the second semester commenced in Jan 2010.

Indo-Swiss Training Centre (ISTC)
ISTC is an ISO 9001:2000 certified unit approved by STQC,
department of information technology, Govt of India, New

Lecture Class of PGRPE
Students in Progress
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Delhi. Currently, three regular programmes, all
approved by AICTE are being conducted at ISTC:
•

Three year Diploma in Instrument Technology (IT)

•

Four year Advanced Diploma in Mechatronics and
Industrial Automation(MIA)

• Four year Advanced Diploma in Die and Mould
Making (DM)
The Centre has very well equipped workshops,
Electrical & Electronics and Instrument Technology
laboratories, a modern Mechatronics laboratory and Die
& Mould workshops. The Centre lays more emphasis on
practical training.

PGRPE Students Involved in Video Conferencing

Short Term Training
Training on repair and maintenance of basic lab instruments/ equipments was imparted to Mr Hem Pant from
LSM Govt Post Graduate College, Pithoragarh, Uttarakhand from Aug 17 to Sept 4, 2009 by MIA staff of ISTC.

NCC
Annual Training camp was held at Chandigarh College of Engg & Technology (CCET) Sector 26 from Oct-20,
2009 to Oct-29, 2009. Forty four cadets from 1st and 2nd year participated in the camp. In addition, a parade
was organised on Republic Day i.e. Jan 26, 2010 and guard of honour was presented to Dr Pawan Kapur,
Director CSIO by cadets of NCC.

Academic Council Meetings
The first meeting was held on May 12, 2009. In this meeting some changes in syllabus were introduced and
decisions about semester fee hike and hostel charges etc. were taken. The second meeting was held on Aug
25, 2009. In this meeting, allocation of branches i.e. Mechatronics, Die and Mould & IT to 4th semester students
as per their merit & choice was formalised.

Sports
Tournaments for indoor and outdoor games such as Table Tennis, Chess, Carrom, Badminton, Cricket,
Volleyball and Football were held during April ’09 to June ’09. Both boys and girls participated actively. Prizes
were given to winners and runners up in team categories and individual categories during ISTC Convocation.

Blood Donation Camp
This camp, sponsored by SBI Sector-30 and conducted by PGI was held at ISTC auditorium on June 11, 2009. A
total of 125 students and staff of CSIO and ISTC donated blood.
th

44 ISTC Convocation
It was held in CSIO auditorium on July 31, 2009. Prof M.K. Surappa, Director IIT Ropar was the chief guest. He
talked about the challenging issues in engineering and suggested their solutions for the benefit of the society.
Quoting the story of Henry Ford of Ford Motors and
Thomson Edison, he emphasised that the engineers
should be innovative in their chosen fields. He also
exhorted the passing out students to set high goals, to
dream really big and experience the joy and
satisfaction of giving their best to realize these goals.
He also appealed them to possess the essence of
humanistic excellence i.e social responsibility, integrity
and honesty. All the ISTC students and parents of
passing out final year students were invited. Dr Pawan
Kapur, Director CSIO highlighted the activities &
achievements of ISTC since inception & advised the
passing students to keep the flag of ISTC high by
constant hard work. The Principal of the Centre, Sh
R.C. Arora presented the annual report and highlighted
ISTC’s activities during the year. He informed that
Prof M.K. Surappa, Director IIT Ropar Presenting
about 85% of students had been placed with reputed
Medal to a Student During ISTC Convocation
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industries, including the multinationals with a starting salary between Rs. 20,000-40,000 while the remaining
15% students had opted for higher studies. He informed that centre had so far produced 2964 graduates in
various streams. Thirty three students of the Instrument Technology, nineteen from Die & Mould and fifteen
from Mechatronics were given Diplomas by the Director CSIO, Dr Pawan Kapur. Gold and silver medals were
presented to the outgoing students and prizes given to other meritorious students by the chief guest.
This year the number of passing outs and winners of gold & silver medals in various courses were:
3 Year Diploma in Instrument Technology
?
Passing out graduates

:

27

Director’s Gold medal

:

Tarun Kumar

Principal’s Silver medal

:

Anchhul Motla

?
4 Year Advanced Diploma in Die and Mould Making
Passing out graduates

:

19

Director’s Gold medal

:

Ebby B.

Principal’s Silver medal

:

Hardeep Inderpal Singh

?
4 Year Advanced Diploma in Mechatronics and Industrial Automation
Passing out graduates

:

15

Director’s Gold medal

:

Hemant Sharma

Principal’s Silver medal

:

Inderjit Singh

Online Submission of Application Forms
An online system for submitting the application form for admissions to ISTC was developed with the help of MIS
Cell of the Institute. The Propectus-2009 giving detailed information about ISTC and its admission procedure
was put at ISTC website in English and Hindi. The computer generated application form was with online help for
submission. ISTC staff also helped the students in the filling the forms at ISTC & Ambala gate reception point.

Student Orientation Program
Orientation program for the ISTC students was organised in ISTC auditorium on Aug 31, 2009. All the 1st year
students were asked to attend this program along with their parents/guardians. All the staff members and
Principal participated in this program. Students were familiarised about the culture of ISTC, its philosophy,
rules, its activities which make ISTC different from other colleges, etc.

Placements
Reputed companies like Nestle, Godrej, Elin Electronics, 3D technologies, Nexus, Techaids, Ramboll, Kamla
Dials, Anand Nishikawa & Trident visited this institute & selected 57 eligible students after conducting campus
interviews. The rest 10 students went for higher education.

ISTC Modernisation Plan
CSIR has approved modernisation of ISTC at CSIO under Eleventh Five Year Plan to be executed in project
mode within 3 years starting from 2009-10 with a total outlay of Rs
3295 lakhs. CSIR has released Rs 454 lakhs during 2009-10.
Equipments worth Rs 245 lakhs have been procured under the
plan in the current year. Electronic equipments like Modular
Automation training, Modular Lab Station, Computers and
Software costing about 1.5 crores were procured during the year.
Mechanical machinery like CNC Milling machines, Conform
Measuring machine, CNC Profile Projector, Surface Roughness
tester, Bench type lathe, Vertical Milling machines are under
procurement.
This year, in the ISTC library, 136 new books were added.
Electronic study material was also added to library collection.
Library automation was started to facilitate the library
housekeeping jobs and to help the readers in easy location of the
reading material.

Students Undergoing Training on
Automation Trainer System

44

Central Scientific Instruments Organisation, Chandigarh

Academics & Human Resource Development
A Project Management Consultant (PMC) was appointed for the construction & renovation of Die & Mould
workshop, IT lab, school building, student hostel, lecture rooms, theatre complex etc. Maps for the same are
being finalised. An amount of Rs 130 lakhs was received for the building work for the financial year ending
March 31, 2010.

Major facilities added under modernisation
A modular Automation Trainer system was installed in the Department of Mechatronics and Industrial
Automation at ISTC under its modernisation plan. This system was installed for the purpose of imparting
practical training on Industrial Automation to the students. With the help of this system and the training material
(documents), thorough knowledge about automation line set-up, electrical and electronics wiring/ circuit
assembly, control components and engineering, PLC programming, use of sensors and actuators, pneumatics,
material handling and commissioning has been planned through intensive practical training.
This modular Automation Trainer system, replicating a complete Automation Process Line, consists of:
(i) Workpiece Loading station
(ii) Transportation on a conveyor belt
(iii) Two mechanical processing stations
(iv) An assembling station
(v) An automated storage and retrieval system software
(vi) Teach-ware and Documentation and
(vii) All associated peripheral components and accessories to enable independent running of the system
Different modules are capable of functioning independently and represent a Mechatronics/Automation process
in itself. These Modules are capable of being assembled into a complete automation process sequence. The
Model proposed is flexible enough to have inclusion of future Robotics and Factory Automation Process
capability.
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Human Resource Development
Management Development Programme on “Operation, Maintenance & Repair of Equipment”
With a view to improve south-south co-operation & to assist the third world countries in building their technical
capabilities, Ministry of External Affairs, New Delhi has recognised CSIO as a permanent venue for imparting
specialised training to the foreign delegates under its Indian Technical & Economic cooperation (ITEC) and
Special Commonwealth African Assistance Plan (SCAAP) programme. This Year New Delhi centre of CSIO has
conducted three such programmes each of 8 weeks duration on Bio-medical Instruments, Analytical
Instruments, and Optical/Ophthalmic Instruments.
Management Development Programme on Operation, Maintenance & Repair of Bio-Medical Equipment
conducted from Sept 16 to Nov 10, 2009 was attended by participants from Nigeria, Sri Lanka, Uzbekistan,
Ivory Coast, Kenya, Senegal, Zimbabwe, Egypt, Armenia, Tanzania, Sudan, Afghanistan and Nepal.
Management Development Programme on Operation, Maintenance & Repair of Optical/Ophthalmic
Equipment conducted from December 16, 2009 to February 9, 2010 was attended by participants from
Afghanistan, Ghana & Ivory coast.
Management Development Programme on Operation, Maintenance & Repair of Analytical Equipment
conducted from March 17 to May 11, 2010 was attended by participants from Sudan, Ethiopia, Egypt, Tanzania,
Iraq, Zimbabwe, Senegal, Uzbekistan, Ghana, Vietnam, Burkina Faso, Indonesia, Syria, Tajikistan, Fiji,
Kazakhstan, Namibia and Mongolia.
Twelve persons from countries like Afghanistan, Ghana, Ivory Coast participated.

Techno-entrepreneur Promotion Program (TePP)
CSIO Chandigarh was chosen as one of TePP outreach centre of DSIR. The programme was launched in CSIO
on October 8, 2009 by Dr Pawan Kapur, Director CSIO. It is a mechanism to promote individual innovators to
become technology based entrepreneurs (Technopreneurs). It has the following objectives:
•

To promote & support untapped creativity of individual innovators.

•

To assist the individual innovators to become Technopreneurs.

•

To assist the technopreneurs in networking & forging linkages with other constituents of the innovation
chain for commercialisation of their developments.

The 1st TePP monitoring committee meeting was held on December 16, 2009. Mr. Pratap Singh, Scientist ‘C’
was the co-ordinator from CSIR, New Delhi. Mr R.C. Arora, Scientist ‘G’ & Principal ISTC was the coordinator
from CSIO, assisted by Sh. Narinder Singh, Scientist ‘C’.
The 2nd innovators meet was held on March 25, 2010 at CSIO. Six innovators participated in the meet. The
ideas of two innovators were chosen for further persual & funding.
The highlights of the TePP programme were presented during 37th Research Council meeting by Shri R.C.
Arora, Principal ISTC. The Chairman, Prof Surinder Prasad, Director IIT Delhi appreciated this programme and
wished it success.

Innovators meet under Tepp programme
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DST sponsored training programmes on repair & maintenance of bio-medical instruments
S&M Centre, New Delhi has been conducting DST sponsored training programmes on “Repair & Maintenance
of Bio-medical Instruments” since 2002. Initially these programmes were conducted for Civil Hospital doctors &
technicians only, but later on they were extended to strategic sector (Defence) also. The Centre has conducted
33 such programmes all over the country at strategic locations like Leh, Srinagar, Jammu, Guwahati etc. The
objective of these programmes is to reduce the down-time of health- care instruments thereby helping in
augmenting the health-care services in the country. The details of the training programmes conducted during
2009-10 are given below:
Sl. No.

Training Venue

Duration

Participants (Nos.)

1.

S&M Centre, CSIO, New Delhi

Two weeks

25

2.

EME School, Vadodara

Two weeks

25

3.

AFMSD, Pune

Two weeks

25

4.

EME School, Vadodara

Two weeks

25

Training to Engineering Students
During this year, more than 400 B Tech students from various Engineering Colleges were imparted 6 months
training in Biomedical, Agrionics, Photonics, Geoseismic, Optical and Defence instrumentation.

Awards and Honors
n
Dr Amod Kumar received the 2009 National L&T Award for guiding the best MTech thesis titled “Gait
analysis for the development of an electronic knee” by Nissan Kunju in Electrical and Electronics
Engineering category.
n
Best Scientific Paper Award at the International Conference on Optics and Photonics, (ICOP-2009), held on
30 Oct.-1 Nov. 2009 at CSIO, Chandigarh, India was presented to the paper entitled ‘Simultaneous
measurement of strain and temperature using partially etched single fibre Bragg grating sensor’ by Samir K
Mondal, Sauvik Mal, Umesh Tiwari, Sanjib Sarkar, Vandana Mishra, G.C.Poddar, Nahar Singh, S.C.Jain
and Pawan Kapur.
n
Shri Neelesh Kumar received Institution of Engineers India (IEI) Young Engineer Award in Electronics &
Telecommunication Engineering Discipline for the year 2009.
n
Best Paper Award at the workshop on “Food Security and Economic Prosperity through Processing &
Preservation of Foods”, held on March 04-05, 2010 at Bhopal was presented to the paper entitled ‘Dielectric
measurement of different Cereal grains and Prediction of moisture contents’ by Babankumar Bansod,
Pawan Kapur, M. L. Singla.

Visits Abroad
?
Shri AK Paul, Scientist ‘F’, attended the Indo-Russian Workshop on “Current Trends in Immunoassay
based Environmental Contaminants Monitoring” at Moscow State University, Moscow during August 2228, 2009.
?
Dr Inderpreet Kaur, Scientist ‘C’, visited Lausanne, Switzerland during December 9-22, 2009 to conduct
experiments on the electrical characterisation of CNTs for targeted drug delivery at Ecol Polytecnique
Federale Lausanne (EPFL).
?
Shri Satish Kumar, Scientist ‘EI’, visited Geophysical Institute, Karlsruhe Institute of Technology, Karlsruhe
(Germany) for six months (Sept 2, 2009 – Feb 28, 2010) on Raman Research Fellowship to work on
intelligent computational techniques for Earthquake Early Warning System.
?
Shri Tanmoy Mondal, Senior Research Fellow presented a paper titled “Generation algorithm of
craniofacial structure contour in cephalometric images” at the Second International Conference on Digital
Image Processing, Suctec City Centre, Singapore, on February 27, 2010.
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Major Events and Activities
National Science Day (NSD – 2010)
Central Scientific Instruments Organisation celebrated "National Science Day" by holding an OPEN DAY and
by organizing National Science Day Lecture on February 26, 2010. All the laboratories of CSIO were kept open
for general public in the forenoon. A large number of visitors including students from various schools, colleges,
universities and general public went around these laboratories. They interacted with the scientists and were
given exposure to the technologies already developed and currently being developed at CSIO.

Students Being Explained in Miccroelectronics Laboratory
on National Science Day, Feb 26, 2010

Later in the day, Dr. Ashwagosha Ganju, Director, Snow & Avalanche Study Establishment, Chandigarh gave a
talk on “Snow Study for Avalanche Defence & Climate Change in the Himalayas.” In his talk, he emphasised
that snow was an important constituent of earth's crust and it modulates weather conditions, initiates formation
of glaciers, regulates water flow in various river systems, maintains water balance and is an intriguing material
for scientists, since in the slopes it can cause avalanches that can cause destruction to life and property. He
stressed upon the need of sensors and instruments for continued recording to study the climate change.
Strengthening environmental protection should be an important issue for all humans. He explained various
avalanche control structures such as Snow Nets, Snow Bridges, Snow Rakes, Diversion Walls/Dams, Snow
Shed/Gallery, Wedges, Terraces, Catch Dams, Retarding Structures and Earthen Mounds etc. He traced about
many new surveillance techniques such as unmanned arial vehicles fitted with lidars. He revealed the
challenges & opportunities in this field to take up systematic and long term study with state-of-the-art equipment
which provided authentic analysis from accurate data for government to take up sustainable development
programmes and adaptation strategies in mountains. In the end, he urged all to live in harmony with nature and
preserve it to avoid such calamities. He further stressed on the synergic approach to have a holistic view of the
entire problem through the convergence of various technologies.
Prior to this, Dr. Pawan Kapur, Director, CSIO while welcoming the chief guest, highlighted the significance of
National Science Day and said that scientific methodology was required in every walk of life. He also highlighted
the recent achievements of CSIO.
The programme was coordinated by Shri N. S. Aulakh and was concluded with the vote of thanks by Shri N.S.
Mehla, Senior Scientist of the Laboratory.

One Day Workshop on Sustainable Agri-Growth and Agri-Technology
As a part of golden jubilee celebrations, CSIO organised One Day Workshop on ‘Sustainable Agri Growth and
Agri Technology’ on February 23, 2010. Dr. ML Singla, Head, Agrionics, CSIO apprised the audience of the
objectives of the conference, which included helping the society through technological innovation. He
highlighted several significant changes that had taken place in agriculture with the emergence of biotechnology
such as BT Brinjal and BT cotton etc.
Dr. Pawan Kapur, Director, CSIO while welcoming the guests said that this event was not merely a one day
programme but a brainstorming session wherein the discussions would evolve a roadmap for the future
development in the area of Agrionics. He expressed that Agrionics was a merger of Agricultural knowledge bank
and engineering technology. Reflecting on the historical background, he said that the importance of agriculture
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could not be overemphasised, since it transformed wanderers into settlers and now there was a need that
academicians, researchers and those engaged in agriculture synergised by judicious convergence of
technologies so as to prepare the nation to face the challenges of today and future. He also highlighted the
expertise available at CSIO and the various R&D activities undertaken in the laboratory.

Dr. Pawan Kapur, Director, CSIO Addressing The
Inaugural Session of Workshop on Agri-Technology

Prof. Manjit Singh Kang, Member of Research council of CSIO and Vice Chancellor, Punjab Agricultural
University, Ludhiana delivered a talk on “The Strategies and Practices for Agricultural Sustainability”.
Sustainable development, he said, was one that met the needs of the present without compromising the ability
of future generations. He emphasised that awareness among people and their attitude towards conservation
were vital for making sustainable development feasible. He reminded that India had a history of famines
recurrent twice in a century and had the Green Revolution not occurred, 1987 would have been a famine year.
He stressed the need of transgenic crops and application of newer tools of genetic engineering to break yield
barriers and genetic resistance to stresses and intensification of research to improve nutritional and other
quality attributes to match international standards.

Prof. MS Kang, VC, PAU, Ludhiana Delivering His Talk On
“The Strategies And Practices For Agricultural Sustainability”
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Dr. SK Pandey, Director, Central Potato Research Institute (CPRI), Shimla presented the role of CPRI in Potato
Research & Development in India. He highlighted the importance of potato farming in the country, which
contributes about four times more than both wheat and paddy from unit area to the national economy in
agricultural sub-sector. In today’s scenario of rising prices, he termed potato the most economical option for
nutrition diet.
Prof. DVS Jain, Emeritus Professor Panjab University Chandigarh, Dr. Manjeet Singh, Director Directorate of
Mushroom Research (DMR) Solan, Cdr. VR Dahake, Scientist Incharge Mechanical Engineering Research
and Development Organisation (MERADO), Ludhiana and Dr. Sanjay Kumar, Scientist Institute of Himalayan
Bioresource Technology (IHBT) Palampur were also among the distinguished speakers.

A View of The Dais During Workshop On Agri-Technology

The workshop concluded with a panel discussion. It was the unanimous view of the panel that to achieve the
food security, the country has to opt for the crops based on energy conservation, recycling of water resources,
new knowledge aided with advanced sensors and intelligent instrumentation based systems.

CSIR Programme on Youth for Leadership in Science (CPYLS)
The CPYLS programme is a part of CSIR mission meant for attracting young and brilliant minds towards
science stream. It is organised every year in all the 37 labs of CSIR. This programme was organised at CSIO,
Chandigarh on December 1–2, 2009. Meritorious students from the State of Haryana, who had scored
distinction in Matric examination from various educational boards in the year 2009, participated in this two-day
programme.
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Prof N. Sathyamurthy, Director, Indian Institute of Science Education and Research (IISER), Mohali was the
Chief Guest on the occasion. While delivering his lecture on ‘Curiosity Driven Science’, Prof. Sathyamurthy
mentioned that curiosity was fundamental to life and was an important attribute of ‘aptitude for science’. He
mentioned that children were an important asset of the country and they should opt for science stream to pursue
it passionately for advancing the frontiers of knowledge. He pointed out how the children had an advantage over
the elders. They were free of biases and could think differently leading to new paths. During his lecture, he
elaborated his recent research works related to fullerenes based molecular clusters and mentioned how
fullerenes could be used to realize different designs of new kind of nanomaterials by generating variety of
shapes which could be used beneficially for different applications.
Dr. Pawan Kapur, Director CSIO in his welcome address informed the basic purpose of CPYLS programme. He
highlighted the possibilities offered by the fascinating world of science and said that one could get the clues from
the wonderful natural phenomena to develop a scientific temperament and inquisitiveness. He hoped that the
bright young minds, while interacting with scientists of CSIO, would be triggered to take science as a career to
help the society and the mankind.
During their two-day stay at CSIO, students were taken around various laboratories of CSIO to get a feel of an
actual R&D work place and to see various instruments that they had only read about. Students also got an
oppurtunity to closely interact with the researchers in various laboratories, where experiments had especially
been set up for them to help them understand basic principles of science.

Shri NS Mehla, Senior Scientist, CSIO Interacting
With Students During CPYLS Programme

A Multimedia Science Quiz Competition was also organised for the participating students. Popular science
lectures by the scientists of CSIO were arranged to inspire and motivate the students to develop a scientific
temperament.
Valedictory session of the programme was presided over by Dr. Pawan Kapur, Director, CSIO on December 02,
2009. Dr. Kapur in his valedictory address said that CSIO enjoyed interacting with the young students during
their two-day stay in CSIO. He also distributed certificates of participation among the students.

Dr. Pawan Kapur, Director CSIO, Awarding The Certificates
of Participation During CPYLS Programme
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41st Shanti Shanti Swarup Bhatnagar Memorial Tournament (SSBMT) Outdoor Finals
This three-day event was organised under the umbrella of CSIR Sports Promotion Board (SPB), CSIR New
Delhi in CSIO during Feb. 18-21, 2010. Dr. Pawan Kapur, Director CSIO extended a warm welcome to Mrs. Anu
Chatrath, Mayor, Chandigarh the Chief Guest and to the players from various CSIR Labs. He inspected the
March Past of the participating teams. He said that organising SSBMT at CSIO this year had special
significance, since the laboratory after completing fifty years of its journey, was celebrating its Golden Jubilee
Year. Tracing out the history of SPB, Dr. Kapur appreciated the endeavour of SPB in encouraging sports in R&D
labs of CSIR. Dr. Kapur expressed hope that this event would propagate the feeling of brotherhood, team spirit
and co-operation among various teams.
Mrs. Anu Chatrath, Mayor of Chandigarh, declared the Tournament open. While talking about sound mind in a
sound body, she emphasised upon the importance of physical activity and sports in our life. She exhorted the
players not to grow old in mind, since old age was only one’s mindset which acted as obstruction in the spirit of
true sportsmanship. Mrs. Chatrath also released the souvnier on the occasion.
Dr. M Neelamegum, Member SPB, CSIR, while underlining the importance of sports, appealed to the players to
exhibit true sportsmanship by rising above victory or defeat.
The inauguration function concluded with a formal vote of thanks by Controller of Administration and Vice
President, CSIO Staff Club, Shri M R Masan.

Mrs. Anu Chatrath And Dr. Pawan Kapur, Director CSIO
Releasing The Souvenir During SSBMT

About 160 players from 14 CSIR labs, situated in different parts of the country, participated in this tournament in
the games of Cricket and Volleyball. In all, 16 matches of cricket were played on three different grounds in the
city viz. DAV School Sector-8, Guru Nanak Public School Sector-36, Banyan Tree Public School Sector 48,
including one at CSIO campus, whereas all the volleyball matches were played on CSIO grounds.
The 14 participating teams comprised of senior scientists and technical & administrative staff members. The
tournament concluded with a Valedictory Function on Feb 21, 2010, which was presided over by Prof. Samir K.
Brahmachari, Director General CSIR.
Dr. Pawan Kapur, Director CSIO, welcomed the Chief Guest and also congratulated the winners. He expressed
hope that they would cherish the memories of their four day stay at Chandigarh. Dr. PG Rao, President of the
CSIR Sports Promotion Board and Director of North East Institute of Science and Technology, Jorhat was also
present on the occasion.
Delivering the Presidential Address, Prof. Samir K Brahamchari said that the main purpose of this tournament
was not the competition but to know each other. He described the tournament a platform to create a cooperative environment amongst laboratories to know CSIR better and to exchange the culture of science.
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Prof. Samir K Brahmachari, DG, CSIR With The
Volleyball Players On The Occasion of SSBMT

Prof. Samir K. Brahmachari While Making Presidential
Address During The Valedictory Function of SSBMT

Prof. (Mrs.) Vani Brahmachari, a renowned academician of Delhi University was the
Chief Guest on the occasion. She gave away the prizes to the winners and runner up teams.

Prof. Vani Brahmachari Awarding The Prizes During SSBMT
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In Cricket, final match was played between NCL Pune and IMT Chandigarh. IMT Chandigarh won the match by
9 wickets. Mr. Zia of IMT was declared Best Bowler whereas Mr. Jaswant Rai of CSIO was declared the Best
Batsman of the tournament.
In Volleyball, the teams of NAL Bangaluru and IIP Dehradun clashed in the final competition. NAL, Bangaluru
won the match by 3-2. Shri Raghavendra Swamy was declared the Best Player of the Tournament.
The programme concluded with the formal vote of thanks by Dr. Amod Kumar, Scientist of CSIO.

CSIO Enters its Golden Jubilee Year
CSIO entered into its Golden Jubilee year on October 30, 2009 on its 51st Foundation Day, kickstarting the
year-long Golden Jubilee Celebrations.
Prof. S. K. Brahmachari, Director General, Council of Scientific and Industrial Research (CSIR) and Secretary
DSIR, Government of India presided over the inauguration ceremony of year-long celebrations whereas Prof.
Surendra Prasad, Chairman Research Council of CSIO, and Director Indian Institute of Technology, Delhi was
the Chief Guest on the occasion and delivered the Foundation Day Address.
In his address, Prof. Prasad termed CSIO as an institution with a unique mandate of conceiving, designing and
developing instruments used in various areas. He said that CSIO community could take pride in having fulfilled
this mandate over the years with a sense of commitment and dedication. Stressing upon the significance of the
occasion, he said that the milestone of half-a-century of existence was an important one for any institution and
also an appropriate time to introspect where it stood today, how it was poised and determined to achieve its
goals. He was of the view that this was the time when we needed to remind ourselves of the tasks which would
take us to the next higher level. He exhorted the scientist community of the organisation to seize the exciting
possibilities and opportunities so as to help build better CSIR-CSIO system and a greater India.
While addressing the issue of human resource, he stressed upon the need to identify the problems that would
challenge young minds, dare them to think and provide the innovative solutions besides generating a research
ambiance which would meet the need of the knowledge based society in the 21st century. Prior to his address,
Prof. Prasad released the Annual Report of the Institute.
While delivering the presidential address, Prof. Samir K Brahmachari expressed the need of inculcating the
spirit of innovation and entrepreneurship in the young minds. He congratulated the Institute for completing its
50-year long journey successfully and Dr. Pawan Kapur for creating modern set of laboratories with state-ofthe-art infrastructure. He opined that CSIO was undergoing the metamorphic change, the results of which
would be seen in the next 3-5 years.
He appealed the CSIO community to build a brand like IISc and IITs. He also talked about the recently launched
PGRPE Programme and Laboratory Clusters constituted with the objective of three-level monitoring. While
appreciating the accomplishments of CSIO, he said that affordable health instrumentation of CSIO goes well
with the CSIR mission of technologies for 800 million and advised to make similar efforts in the field of energy
and potable water also.

Prof. SK Brahmachari Inaugurating the Golden Jubilee Celebrations of CSIO
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International Conference on Optics & Photonics
As part of the Golden Jubilee celebrations, various events were
organised including a three-day International Conference on
Optics and Photonics (ICOP-2009) with underlying theme of
“Optics and Photonics in the New Millennium” in association
with the Optical Society of India (OSI) coinciding with its XXXIV
Annual Symposium on Oct 30, 2009.
The conference covered the areas of Sensors, Theory &
Modeling, Lasers and Holography, Biophotonics, Microwave
Photonics, Integrated Optics, Nanophotonics, Nonlinear and
Quantum Optics, Optical System Design, Communication,
Prof SK Brahmachari Releasing The
Optical & Fiber Optic Components. Over 300 contributory
Souvenir During ICOP-2009
papers were submitted by researchers from India and abroad
out of which a total of 292 contributory papers – 96 oral and 195 posters– were accepted for presentation based
on the recommendations of the Technical Program Committee. All these presentations were covered in 16 Oral
Sessions and 3 Poster Sessions. In addition to these presentations, 3 Plenary and 32 Invited Talks on a variety
of topics related to optics and photonics were delivered by eminent speakers from all over the world.
Dr. Pawan Kapur, Director, CSIO welcomed the DG, CSIR and other eminent guests and the participants from
India and abroad. He highlighted the Optics and Photonics activities carried out in the Institute. He termed it a
historic event as it was being organised after a long interval of 25 years - the last one was organised on the
occasion of the Institute’s Silver Jubilee Celebrations. Mr. N S Mehla, Scientist and Convener of this
Conference, apprised the eminent guests about the objectives and technical sessions.
Prof. Samir K Brahmachari, DG, CSIR inaugurated the Conference and also released the Souvenir. The
Keynote Address entitled “Optical Imaging into Biological Tissue and Cells” was delivered by Prof. CJR
Sheppard from National University of Singapore (NUS), Singapore.
The various issues related to accelerating the pace of research in the frontier areas of optics and photonics
were deliberated upon during the Conference. Keeping in view the rapid growth of these fields in recent times
and their futuristic potential for various application sectors, it was felt that there was a large scope for exchange
of knowledge and expertise amongst the various academic and R&D institutions including the foreign
universities to undertake advanced research and develop the latest, novel and cost-effective futuristic product
and technologies.
The conference on each day was started with Plenary Talks on relevant topics by eminent scientists, namely; 30
Years of Fibre Bragg Gratings by Dr. Raman Kashyap, Ecole Polytechnique de Montreal, Canada, The
Amazing Story of the Optical Fiber by Prof. Ajoy Ghatak, IIT Delhi and Holographic Data Storage and ContentAddressable Search: Some New Techniques for Improved Performance by Prof. Kehar Singh, IIT Delhi.
A technical exhibition having about 15 exhibition stalls was also organised concurrently with the conference.
Prof. R. S. Sirohi, VC, Amity University, Jaipur inaugurated it.
Twelve cash prizes of Rs 5,000/- each for the outstanding papers (nine for student category and three for
scientist category) were awarded in the Concluding Session on behalf of M/s Pyrodynamics, Bangalore, India
(three in student and three in scientists category) and SPIE, USA (six in student category).
The inaugural day concluded with a cultural evening wherein renowned Classical vocalist Ms Kalapini Komkali
enthralled the audience with her mesmerizing performance.

Gian Chand Jain Memorial Lecture
On the second day of the conference on International
Conference on Optics and Photonics, 20th Gian Chand Jain
Memorial Lecture on ‘Optics & Photonics in Improving the
Quality of Life in the New Millennium’ was delivered by Dr.
Pawan Kapur, Director CSIO, Chandigarh. Dr Kapur
elaborated on the salient features of optics and photonics
systems and highlighted the important role of optics based
techniques in instrumentation to bring efficiency,
effectiveness and cost benefits to diverse application areas
such as agriculture, food processing, strategic, medicine,
energy and transportation.

MoU with RDSO
A Memorandum of Understanding between the CSIO

Lighting of Lamp Before 20th Gian Chand
Jain Memorial Lecture By Dr Pawan Kapur
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Chandigarh and RDSO Lucknow was signed on Oct 31,
2009. Dr. H S Pannu, Director General, Research Designs
and Standards Organisation (RDSO), Ministry of Railways
who was a special invitee to the function, signed the MoU on
behalf of RDSO. The objective of this MoU was to undertake
the design and development of advanced instruments for
railway safety measures.

National Conference on Computational
Instrumentation (NCCI- 2010)
National Conference on Computational Instrumentation,
organised during March 19-20, 2010, was inaugurated by
H.E Shri Shivraj V. Patil, Governor of Punjab & Administrator
Union territory, Chandigarh.

Signing of Project Agreement With RDSO

The aim of the conference was to provide a forum for interaction and exchange of ideas among scientists,
engineers, researchers and users actively engaged in the area of computational instrumentation. Prof Sankar K
Pal, Director ISI Kolkata delivered plenary talk on the occasion. Prof Sneh Anand from IIT Delhi delivered the
keynote address. There were six different technical sessions – Embedded and Intelligent Instrumentation,
Biomedical Signal Processing and Instrumentation, Computational Imaging and Analysis, Decision Support
and Classification Techniques, Sensor Wireless Networking for Agro and Health Sector, Computational
Techniques and Analysis.

H.E Shri Shivraj V. Patil, Governor of
Punjab Inaugurating NCCI-2010

Prof Sankar K. Pal, Director ISI Kolkata
Delivering Invited Talk During NCCI-2010

All the technical sessions included paper presentation and invited talks. The invited lectures were delivered by
Dr Ashutosh Mishra, IIT Delhi, Prof Tamalika Chaira De, IIT Delhi, Dr GPS Raghava, IMTECH Chandigarh and
Prof HK Verma, IIT Roorkee. The technical sessions were chaired by eminent researchers such as Dr George
Varkey, Executive Director CDAC Noida, Dr Pawan Kapur, Director CSIO, Prof Sneh Anand, IIT Delhi, Sh
Yogesh Kumar, Consultant NAL, Sh JS Bhatia, Executive Director, CDAC Mohali and Prof SS Patnaik, NITTTR
Chandigarh.

Meetings of the Management Council of CSIO
The 32nd and 33rd Meetings of the Management Council were held on November 26, 2009 and March 29, 2010
respectively under the Chairmanship of Dr Pawan Kapur, Director CSIO. The Council reviewed the progress of
completed and ongoing externally funded projects as well as other activities of the Organisation. The
Management Council, in its 33rd Meeting approved the reconstruction of Dispensary building in CSIO and
revalidated the existing Panels of Expert for Assessment of Staff in Group I, II, III(1) and Gr. III(2).
Further, the Management Council examined the new project proposals and reviewed progress of Supra
Institutional Project (SIP), Network Projects, Head-up Display (HUD) for Light Combat Aircraft (LCA) and
approved the formation of Committees for the assessment of Group III technical staff and erstwhile Bye-law
71(b).

Meetings of the Research Council of CSIO
The 36th and 37th meetings of Research Council of CSIO were held on October 29, 2010 and March 25, 2010
respectively, under the chairmanship of Prof Surendra Prasad, Director, IIT, Delhi. Progress in current research
being undertaken at the laboratory was reviewed and future projects in Agrionics, Medical Instrumentation,
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Strategic sector and Public Safety were presented and discussed. Valuable additions, advice and offers to help
were received from eminent members of RC. Both meetings discussed the golden jubilee celebrations of CSIO

37th Research Council Meeting In Progress

Technology Day
CSIO celebrated Technology Day by organizing Brainstorming Session on “Bio Nano Photonics for Healthcare
and Agriculture” on May 11, 2009. Dr. RK Khandal, Director, Shriram Institute for Industrial Research, Delhi
inaugurated the event. In his inaugural address, he stressed on how to relate the academic research to
industrial product development under global competitiveness. He highlighted the need of finding simple
scientific and marketable solutions to complex problems. He opined that the recent progress in Bio Nano
Technology and Photonics can be converged to devise various highly sensitive sensors for disease and
pathogen detection.
Earlier, Dr. Pawan Kapur, Director CSIO, while welcoming the Chief Guest and other eminent scientists,
highlighted the importance of the Technology Day. It was on 11th May in the year 1998 that Pokharan-II Nuclear
tests - Shakti - were carried out successfully. Besides this, on this day, the second prototype of the HANSA-3
had its successful inaugural flight which marked a major milestone in the HANSA programme. Also, on this day,
the Trishul missile was launched successfully from the ITR, Balasore, Orissa. Dr. Kapur termed Bio Nano
Photonics as Golden Jubilee Project of CSIO as the Institute had strong foundation in optics and photonics. He
expressed hope that the combination of Bio Nano Technologies will lead to the creation of new knowledgebase
and innovation reservoir for the benefit of society.
Dr Lalit M Bharadwaj, the Convener of the event gave an outline of the programme and emphasised the need
for innovation for achieving noticeable impact on the economy.
The programme concluded with panel discussion chaired by Dr Pawan Kapur. The panel expressed the need of
a network of the specialists and laboratories working in this area to focus on the product oriented research. An
urgent need of having incubation facility for close public-private partnership in every laboratory was also
realised during the discussion.
Dr S Arora of PGI Chandigarh, Dr Harsh of Solid State Physical Laboratory Delhi, Prof BR Mehta of Indian
Institute of Technology Delhi, Dr S Mokkapati of Indian Council of Medical Research Delhi and Dr GV Ramaraju
of Department of Information Technology Delhi were also present on this occasion.

CSIR Foundation Day
The institute celebrated "CSIR FOUNDATION DAY" by organizing
a Foundation Day Lecture by Prof VS Ramamurthy, Former
Secretary DST and Chairman, Recruitment & Assessment Board,
CSIR New Delhi on the subject “The Challenges of Building the
Human Resource Pipeline in Research Intensive Organisations” on
September 26, 2009. Dr Pawan Kapur, Director, CSIO while
welcoming the chief guest highlighted the aims and goals of CSIR
and its contribution in the field of science and technology. He also
talked about various incentives and award schemes of CSIR for
young scientists and school children. Dr Kapur also presented an
overview of the on-going projects and future plans of the
organisation.

Prof. V S Ramamurthy Delivering CSIR
Foundation Day Lecture

In his address, Prof Ramamurthy said that generation, dissemination and storage of knowledge required
human efforts. Thus in the research institutes, like other resources, human resources were very critical. Even
the management of knowledge generating human resource was a unique task in itself. Number of career
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options over the years had also increased manifold making the students less inclined towards research. He
stressed upon the need of making the long recruitment procedures simple and de-bureaucratisation of
research organisations. He opined that retired people could be a vital human resource by executing the role of
mentors. Hiring them for training and consultancy purposes could prove very cost effective.
Staff members of CSIO, who had completed 25 years of regular service in CSIR and those, who retired during
the period from September 2008 to August 2009 were honoured with mementoes and shawls in the
programme.
The programme concluded with the prize distribution to the winners of various competitions held earlier as a
part of CSIR Foundation Day. An Essay Writing Competition for the wards of CSIO staff in two categories,
speech, poem and story telling competitions were organised on September 22, 2009 as a part of CSIR
Foundation Day celebrations. Sh MR Masan, Controller of Administration proposed the formal vote of thanks.

An Employee Receiving Memento on the Occasion of CSIR
Foundation Day After Completing His 25 Years of Service in CSIR

Earlier the CSIO labs were kept open for general public on 25th September, 2009 from 1000 hrs to 1300 hrs.
More than 600 visitors, including students from various schools, engineering colleges, universities and general
public went around various laboratories of the organisation. This provided them a unique opportunity to see the
live demonstration of the instruments developed at CSIO and a chance to interact with the scientists.

A Scientist Explaining Technology to School
Children on CSIR Foundation Day
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Earthday
CSIO celebrated Earth Day on April 22, 2009 to inspire awareness and
appreciation for the Earth's environment. A painting competition was
organised in the forenoon. A total number of 188 school children from
Chandigarh participated in the painting competition, which was
organised on the theme of ‘Save Water’, ‘Save Earth’ and ‘Say No to
Plastic’. The competition was organised in three categories - for upto
class 5th students, 6th to 9th class students and 10th to 12th class
students.
Blank sheets were provided to the students and they transformed
these into beautiful pictorial medium of conveying the important
message of conservation of environment.
Children Displaying Paintings Related

Prof DS Kapoor from the Faculty of Applied Arts, Government College
to Environment on Earth Day
of Art Chandigarh helped in inspiring the students and evaluating their paintings.

Later in the afternoon, a programme was organised in the CSIO auditorium. Dr. Piyush Joshi, scientist, Snow
and Avalanche Study Establishment (SASE) Chandigarh delivered a lecture on “Snow and Avalanches.”
Sh. NS Mehla, Senior Scientist, CSIO while welcoming the Chief Guest, spoke about the importance of the
Earth Day. He told the audience that the main Mantra of sustainable life on the earth is “Harmony with the
nature” and also read the message on this day from Dr. Pawan Kapur, Director CSIO who was out of city due to
official reasons.
Prizes for the Painting Competition were given to the students. A cash prize of Rs. 1000/-, Rs. 750/- and Rs.
500/- in each category was given for First, Second and Third positions respectively.
The programme was organised on the directions issued by the Ministry of Earth Sciences, Govt. of India and
coordinated by Dr PK Jain, Senior Scientist, CSIO.

fganh fnol lekjksg dh fjiksVZ
^^fganh dk;kZUo;u dk dk;Z ,slk dk;Z gS] ftlesa izR;sd O;fDr dk ;ksxnku vko';d gSA gesa fganh esa dk;Z djus ds
fy, ladYi ysuk gS] og blfy, ugha fd ;g gekjs fy, fu;ekuqlkj vko';d gS] cfYd blfy, fd ;g
vkRelEEkku ,oa vkRexkSjo ls tqM+k fo"k; gS]** ;g fopkj MkW- iou diwj] funs'kd] lh,vkbvks us 14 flracj]
2009 dks laxBu esa vk;ksftr fganh fnol lekjksg ds volj ij O;Dr fd,A mUgksaus vkxs dgk fd gekjs fy, ;g
xkSjo dh ckr gS fd lh,lvkbvks esa u dsoy iz'kklfud vuqHkkxksa esa vfirq rduhdh izHkkxksa esa Hkh dkQh dk;Z fganh
esa gks jgk gSA mUgksaus bl ckr ij cy fn;k fd gesa vius nSfud dkedkt esa vklku fganh dk iz;ksx djuk pkfg,A

fganh i[kokMs+ ds nkSjku ,d izfr;ksfxrk esa Hkkx ysrs izfrHkkxh
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laxBu esa foxr o"kksZa dh Hkkafr 1&14 flracj] 2009 dks fganh i[kokM+s dk vk;kstu fd;k x;kA bl nkSjku 10 fganh
izfr;ksfxrk,a vk;ksftr dh xbZa] ftuesa ls 2 izfr;ksfxrk,a fo'ks"k :i ls oSKkfud ,oa rduhdh LVkQ ds fy, FkhaA
bu izfr;ksfxrvksa esa b.Mks&fLol izf'k{k.k dsUnz ds fo|kfFkZ;ksa lfgr 120 LVkQ dfeZ;ksa us Hkkx fy;k rFkk 31
dfeZ;ksa dks iqjLd`r fd;k x;kA laxBu esa xr 4 o"kksZa ls LVkQ ds cPpksa }kjk d{kk 4 ls 12 esa fganh fo"k; esa
fu/kkZfjr vad izkIr djus ij :- 300@& dk udn iqjLdkj iznku djus dh ;kstuk Hkh ykxw dh xbZ gSA bl o"kZ
blesa 34 fo|kfFkZ;ksa dks iqjLd`r fd;k x;kA laxBu ds nks dfeZ;ksa Jh lqds'k dqekj] futh lfpo rFkk Jh jkds'k
dqekj] fMLiSpj dks fganh esa mYys[kuh; dk;Z djus ds fy, :i;s 500@& ¼izR;sd dks½ dh jkf'k dk fo'ks"k iqjLdkj
iznku fd;k x;kA
MkW- iou diwj] funs'kd lh,lvkbvks us fganh fnol ds volj ij vk;ksftr fofHkUu izfr;ksfxrkvksa ds fotsrkvksa
dks uxn iqjLdkj iznku fd,A bl volj ij jktHkk"kk foHkkx] Hkkjr ljdkj dh fofHkUu fganh izksRlkgu ;kstukvksa
ds vraxZr Hkh fotsrkvksa dks izksRlkgu jkf'k iznku dhA

laxBu funs'kd MkW- iou diwj izfrHkkxh dks iqjLd`r djrs gq,

blls iwoZ laxBu ds iz'kklu fu;a=d Jh ,e- vkj- elku us laxBu dh xr o"kZ dh fganh okf"kZd fjiksVZ izLrqr dhA
lqJh uh:] ofj"B fganh vf/kdkjh us dk;Zdze ds var esa vkSipkfjd :i ls /kU;okn Kkiu izLrqr fd;kA
CSIO Staff Club
CSIO Staff Club is actively involved in different activities for the welfare of employees of CSIO and their families.
Staff club is also acting as Nodal office for CSIO Ladies club and CSIO Resident Welfare Association.
During the year 2009-10, following activities were carried out under the banner of Staff Club:
•

CSIO Cricket and Volleyball Teams participated in SSBMT - outdoor zonals during October 2009 at Central
Leather Research Institute, Chennai and CSIO Cricket Team qualified for Finals (Next round).

•

Independence Day 2009 and Republic Day 2010 were celebrated. On these occasions, several on-thespot games for staff and their children were organised.

•

Cultural programs were organised during CSIO Foundation day 2009 and New Year 2010 celebrations.

•

During the session 2009-10, excursion trips to Vaishno Devi, Manikaran, Manali, and Rohtang Pass were
organised for the members of CSIO Staff Club and their families. These trips were executed on no-profit noloss basis.

•

Indoor and Outdoor sports facilities like Carrom, Badminton, Table Tennis, Taekwando, Volleyball and
Cricket, were made available within CSIO Campus.

•

Hindi movies were screened twice a month in CSIO auditorium.

•

‘Health and Fitness’ centre is operational in CSIO Community centre.

CSIO Ladies Club
CSIO ladies club is an active social club with highly creative and motivated members involved in organising
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activities meant for recreation and welfare. Highlights of club
activities during the year are:
•

‘Teej’ festival was celebrated with cultural programme,
swings and 'Teej' songs.

•

A cultural program was organised on the occasion of CSIO
foundation day in the honour of Mrs Ramamurthy, wife of
Prof VS Ramamurthy, Chairman of RAB.

•

Diwali was celebrated with pump and show.

•

In New Year 2010, traditional festival ‘Lohri’ was celebrated
and all members enjoyed program by singing Lohri Geet.

•

A programme was organised by the club on the occasion of Interacting with Members of Ladies Club in CSIO
SSBMT in CSIO community centre in the honor of Mrs Vani
Community Centre on the Occasion of
Brahmachari.
CSIO Foundation Day, 2009

Mrs Ramamurthy, Wife of Prof VS Ramamurthy

Performance by Members of Ladies Club in CSIO Community Centre During SSBMT

61

Central Scientific Instruments Organisation, Chandigarh

Appendices

Appendices

Patents
Granted Abroad
NF No.

:

0203NF2002/CN

Title

:

A New Process for Controlled Blood Transfusion with Disposable Valve Circuit

Inventors

:

Chattopadhyay KD, Verma S, Raj P, Gupta J

Grant Date

:

01/04/2009

Patent No.

:

ZL02828883.1

NF No.

:

0407NF2003/CN

Title

Fiber Optic Point Temperature Sensor

Inventors

:

Jain SC, Singh Nahar, Poddar GC, Talwar R, Bansal AK, Bajpai RP

Grant Date

:

27/05/2009

Patent No.

:

ZL200380110920.9

NF No.

:

0154NF2004/ZA

Title

:

An Improved Micro-Controller Based Oscillation Monitoring System for the Safety of
Railway Vehicles with High Storage Capacity and Real Time Warning Facility

Inventors

:

Mittal SK, Shamshi MA, Kalra S, Sharma BK

Grant Date

:

24/06/2009

Patent No.

:

NF No.

:

0400NF2001/CN

Title

:

A New Process for Lowering the Martensitic Transformation Temperature (AS) in the
Cu-Zn-Al (6%AL) Shape Memory Alloy for its Utilisation

Inventors

:

Harchekar R, Singla ML

Grant Date

:

15/07/2009

Patent No.

:

ZL1823648.0

NF No.

:

0004NF2001/MY

Title

:

Improved Semi-Automatic Pick & Place Machine for Assembly Components

Inventors

:

Narasimham VML, Bhatnagar R, Sharma BD, Shravanakumar RR, Mediratta AK

Grant Date

:

28/08/2009

Patent No.

:

MY-138858-A

NF No.

:

0581NF2002/CN

Title

:

Development of New Ceramic Mixture for Thermal/Temperature Sensor Working on
the Principle of Negative Temperature Coefficient (NTC) at 330 ± 6%0C

Inventors

:

Singla ML, Raj B, Harchekar VR, Bajpai RP

Grant Date

:

16/09/2009

Patent No.

:

ZL03826216.9

NF No.

:

0006NF2001/CA

Title

:

An Improved Antiglare Device for Automobile Useful During Night Driving

Inventors

:

Chhabra DS, Rao PK, Sharma BD, Gupta SK, Dodd DS, Singh V, Sharma S

Grant Date

:

17/11/2009
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Patent No.

:

CA2377828

NF No.

:

0001NF2004/US

Title

:

Improved Fake Currency Detector using Integrated Transmission and Reflective
Spectral Response

Inventors

:

Joshi MM, Bajpai RP, Mitra G, Sardana HK, Bhargaw HN, Batra S

Grant Date

:

19/01/2010

Patent No.

:

7650027

NF No.

:

0002NF2004/US

Title

:

Improved Fake Currency Detector using Visual and Automated Integrated Reflective
Spectral Response

Inventors

:

Joshi MM, Bajpai RP, Mitra G, Sardana HK, Bhargaw HN, Batra S

Grant Date

:

23/03/2010

Patent No.

:

7684607
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Papers Published in Journals
1.

Bhondekar APl, Jindal Gagan, Reddy TR, Ghanshyam C, Kumar Ashvani, Kapur Pawan and Singla ML, A
multiobjective Fuzzy Inference System based deployment strategy for a distributed mobile sensor
network, Sensors & Transducers, Vol. 114(3), pp 66-82, March 2010

2.

Sharma BK, Kumar Amod and Murthy VM, Evaluation of seismic events detection algorithms, Journal of
the Geological society of India, Vol. 75(3), pp 533-538, March 2010

3.

Arora Shailja, Kapoor Pratibha and Singla ML, Catalytic studies of palladium nanoparticles immobilised
on alumina synthesised by a simple physical precipitation method, Reaction Kinetics, Mechanisms and
Catalysis, Vol. 99(1), pp 157-165, February 2010

4.

Singh Inderpreet, Verma A, Kaur I, Bharadwaj LM, Bhatia V, Jain VK, Bhatia CS, Bhatnagar PK and
Mathur PC, The effect of length of single walled carbon nanotubes (SWNTs) on the electrical properties of
conducting polymer-SWNT composites, Journal of Polymer Science Part B: Polymer Physics, Vol. 48(1),
pp 89–95, January 2010

5.

Ayyappan GS, Srinivas Kota, Selvam Chenthamarai and Chandar Meenalochani, Genetic algorithm
based on-site induction motor efficiency monitoring system, Journal of Instrument Society of India, Vol
39(4), pp 280-282, December 2009

6.

Kumar Neelesh, Pankaj Dinesh, Soni Sanjeev, Kumar Amod and Sohi BS, Development of electrogoniometer & data acquisition system for human joint angle measurements, Journal of Instrument Society
of India, Vol. 39 (4), pp 256-257, December 2009

7.

Satsange PS and Chattopadhyay KD, A study of machining parameters during electrical discharge
machining of steel by a rotary copper electrode, Advanced Materials Research, Vol. 83-86, pp 756-763,
Available online since December 2009

8.

Tiwari Umesh, Mishra Vandana, Jain SC, Kesavan K, Ravisankar K, Singh Nahar, Poddar GC and Kapur
Pawan, Health monitoring of steel and concrete structures using fiber Bragg grating Sensors, Current
Science, Vol. 97(11), pp 1539-1542, December 2009

9.

Deepti, Ravikant, Singla ML and Singh K, Structural, thermal and conductive properties of Bi4-X
MxV2O11(M=La,Ga;0<x<0.4) compounds, Current Applied Physics, Vol. 9(6), pp 1467-1473, November
2009

10.

Kumar Neelesh, Kunju Nissan, Kumar Amod and Sohi BS, Determination of location and orientation of 3Axis accelerometer for detecting gait phase, duration, and speed of human motion for development of
prosthetic knee, International Journal of Recent Trends in Engineering, Vol. 2(4), pp 51-53, November
2009

11.

Majid K, Tabassum R, Shah AF, Ahmad S and Singla ML, Comparative Study of synthesis,
characterisation and electric properties of polypyrrole and polythiophene composites with tellurium oxide,
Journal of Materials Science: Materials in Electronics, Vol. 20(10), pp 958-966, October 2009

12. Mondal SK, Mitra Anupam, Singh Nahar, Sarkar SN and Kapur Pawan, Optical fiber nanoprobe
preparation for near-field optical microscopy by chemical etching under surface tension and capillary
action, Optics Express, Vol. 17(22), pp 19470-19475, October 2009
13. Mondal SK, Tiwari U, Poddar GC, Mishra V, Singh N, Jain SC, Sarkar SN, Chattopadhyay KD and Kapur
P, Single fiber Bragg grating sensor with two sections of different diameters for longitudinal strain and
temperature discrimination with enhanced strain sensitivity, Review of Scientific Instruments, Vol. 80(10),
pp 103-106, October 2009
14. Chadha R, Arora P, Kaur R, Saini A, Singla ML and Jain DS, Characterisation of solvatomorphs of
methotrexate using thermoanalytical and other techniques, Acta Pharmaceutica, Vol. 59(3), pp 245-257,
September 2009
15. Singh Nahar, Mishra Vandana, Jain SC, Sreekanth KV, Poddar GC and Kapur Pawan, Enhanced
sensitivity refractive index sensor based on segmented fiber with bending, Indian Journal of Pure &
Applied Physics, Vol. 47(9), pp 655-657, September 2009
16. Kumar Neelesh, Pankaj Dinesh, Mahajan Ankit, Kumar Amod and Sohi BS, Evaluation of normal gait
using electro-goniometer, Journal of Scientific & Industrial Research, Vol. 68(8), pp 696-698, August 2009
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17. Kumar Neelesh, Pankaj Dinesh, Sharma VK, Agnihotri RC and Jindal Rohit, FES supported sittingstanding-sitting of completely paraplegic patient, Journal of Scientific & Industrial Research, Vol. 68 (7),
pp 605-607, July 2009
18. Mittal SK, Singh Manjeet, Sardana HK and Dhingra Sunil, Instrumental monitoring of Mansa Devi
landslide site and interpretation of data, Indian Geotechnical Journal, Vol. 39(3), pp 317-327, July 2009
19. Mondal SK, Mishra Vandana, Tiwari Umesh, Poddar GC, Singh Nahar, Jain SC, Sarkar SN, and Kapur
Pawan, Embedded dual fiber bragg grating sensor for simultaneous measurement of temperature and
load (strain) with enhanced sensitivity, Microwave and Optical Technology Letters, Vol. 51(7), pp 16211624, July 2009
20. Yadav Poonam, Ajore Ram and Bharadwaj LM, Cross-Linker mediated Biofunctionalisation of single wall
carbon nanotubes with glucose oxidase, Azojono, Available online since July 2009
21. Majid K, Tabassun R, Ahmad S and Singla ML, Synthesis, characterisation and electric properties of
polythiophene composites with various amphoteric oxides, Material Research Innovations, Vol. 13(2), pp
87-91, June 2009
22. Kaur Inderpreet, Kulkarni Girish S, Ajore Ram, Bharadwaj Richa, Kotamarthi BP, Singh Nirmal and
Bharadwaj LM, Role of adenine and guanine sites in hole hopping in DNA nanowire, Journal of Theoretical
and Computational Chemistry, Vol. 8(3), pp 529–539, June 2009
23. Singh Inderpreet, Bhatnagar PK, Mathur PC, Kaur Inderpreet, Bharadwaj LM and Pandey Ravindra,
Study of Photoluminescence quenching and DC conductivity measurements in polymer-SWNT
composite films for various SWNT concentrations, International Journal of Nanotechnology, Vol. 6 (7/8), p
745-752, 2009
24. Singla ML, Shafeeq MM and Kumar Manish, Optical characterisation of ZnO nanoparticles capped with
various surfactants, Journal of Luminescence, Vol. 129 (5), pp 434-438, May 2009
25. Mittal SK, Singh Manjeet, Sardana HK and Dhingra Sunil, Realisation and installation of landslides
instrumentation network at Mansa Devi (Haridwar), Indian Landslide, Vol. 2(1), pp 43–50, May 2009
26. Kumar Neelesh, Singh DP, Kumar Amod and Sohi BS, Temporal parameters mapping of foot using PVDF
films and FSR, International Journal of Bioinformatics, Vol. 2(1), January-June 2009
27. Kumar Satish, Sharma BK, Sharma Parkhi and Shamshi MA, 24 bit Seismic Processor for Analyzing Extra
Large Dynamic Range Signals for Early Warnings, Journal of Scientific & Industrial Research, Vol. 68, pp
372-378, May 2009
28. Tiwari UK, Thyagarajan K and Shenoy MR, Simulation and experimental characterisation of
Raman/EDFA hybrid amplifier with enhanced performance, Optics Communications, Vol. 282(8), pp
1563-1566, April 2009
29. Anna T, Dubey SK, Shakher C, Roy A and Mehta DS, Sinusoidal fringe projection system based on
compact and non-mechanical scanning low-coherence Michelson interferometer for three-dimensional
shape measurement, Optics Communications, Vol. 282(7), pp 1237-1242, April 2009
30. Sharma AL, Electrochemical synthesis of poly(aniline-co-fluoroaniline) films and their application as
humidity sensing material, Thin Solid Films, Vol. 517(11), pp 3350-3356, April 2009
31. Kaur Jaspreet and Kumar Jagdish, Design and implementation of touch sensing technique for respiratory
parameters of anaesthesia ventilator, Journal of Scientific & Industrial Research, Vol. 68(4), pp 301-306,
April 2009
32. Aggarwal Preeti, Sardana HK and Jindal Gagandeep, Content based medical image retrieval: Theory,
Gaps and Future Directions, ICGST-GVIP Journal, Vol. 9(2), pp 27-37, April 2009
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Papers Presented at Conferences and Seminars
1.

Ghanshyam C, Sharma Amandeep, Singh Satinder and Thakur Sumit, Design and development of
electrostatic nozzle for spraying of pesticides, PU Chandigarh, 4th CHASCON-2010, March 19-20, 2010

2.

Ghanshyam C, Verma VK, Bhondekar AP, Singla ML and Kapur Pawan, PXI based platform for food
processing applications, National Conference on Computational Instrumentation (NCCI-2010), CSIO
Chandigarh, March 19-20, 2010

3.

Karar Vinod, Saini SS, Bajpai PP and Saini Garima, online monitoring of input and output display signals
for system’s health monitoring, National Conference on Computational instrumentation (NCCI-2010),
CSIO Chandigarh, March 19-20, 2010

4.

Srivastava Alok, Awasthi Sajeela, Aggarwal Prerna, Tripathi SK, Singh TV and Singla ML, NTC study
using gamma ray modified polyaniline-metal oxide composite, 4th Chandigarh Science Congress,
Chandigarh, March 19-20, 2010

5.

Singla ML, Sharma Anupma, Gulati Ashu, Bari SS and Kapur Pawan, compositional analysis of kangra
tea(Camellia Sinesis) using HPLC, 4th Chandigarh Science Congress, Chandigarh, March 19-20, 2010

6.

Sahi Sahiba, Sharma Gautam, Kumar Neelesh and Kumar Amod, Gait symmetry evaluation for normal
human subjects during bare foot and foot wear walking, Recent Advances In Computational Techniques In
Electrical Engineering (RACTEE-2010), SLIETE Longowal , March 19-20, 2010 (Best Paper Award)

7.

Singhai Sandeep, Kumar Vipan and Bajpai PP, Internally generated dynamic symbology for an avionic
display system, National Conference on Computational Instrumentation (NCCI-2010), CSIO Chandigarh,
March 19-20, 2010

8.

Upasna, Mandal Danvir, Karar Vinod and Saini SS, Analysis of auto dynamic intensity variation for active
display intensity control for wide background Intensity range, National Conference on Computational
instrumentation (NCCI-2010), CSIO Chandigarh, March 19-20, 2010

9.

Awasthi Sajeela, Srivastava Alok, Aggarwal Prerna, Tripathi SK, Singh TV and Singla ML, Role of energy
deposition of gamma ray on polymer-metal oxide composite material, Professor Ram Chand Paul VI
National Annual Symposium on Emerging Areas in Chemical Sciences, Chandigarh, March 5-6, 2010

10. Sharma Anupma, Gulati Ashu, Bari SS, Kapur Pawan and Singla ML, Comparison of chemical
constituents of CTC and orthodox tea using HPLC, Professor Ram Chand Paul VI National Annual
Symposium on Emerging Areas in Chemical Sciences, Chandigarh, March 5-6, 2010
11.

Ghanshyam C, Ojha Rani, Bhondekar AP, Singla ML and Kapur Pawan, Development of pulsed electric
field system for the preservation of liquid foods, Food Security and Economic Prosperity through
Processing and Preservation of Foods, Bhopal, March 4-5, 2010

12. Ghanshyam C, Ojha Rani, Bhondekar AP, and Singla ML, Selection and identification of microbial target
strain for pulsed electric field process optimisation, Food Security and Economic Prosperity through
Processing and Preservation of Foods, Bhopal, March 4-5, 2010
13. Kumar Baban, Kapur Pawan, Singla ML, Dielectric measurement of different cereal grains and prediction
of moisture contents, Food Security and Economic Prosperity through Processing & Preservation of
Foods, Bhopal, March 4-5, 2010 (Best Paper Award)
14. Shivling VD, Kapur Pawan and Singla ML, Controlled atmosphere house for fruits & vegetables storage
for improving sustainability, National Seminar on Food Security and Economic Prosperity through
Processing & Preservation of Foods, Bhopal, March 4-5, 2010
15. Ghanshyam C, Sharma Amandeep, Das S, Singla ML and Kapur Pawan, Design and development of
atomic analyzer for nanostructured materials, International Multi Conference on Intelligent Systems &
Nanotechnology (IISN-2010), Institute of Science and Technology, Klawad, Haryana, February 26-28,
2010
16. Saini SS, Karar Vinod, Sharma Seema, Bajpai PP and Saini Garima, Bidirectional autonomous
presentation of symbology, International Multi-Conference on Intelligent Systems and Nanotechnology
(IISN 2010), Institute of Science and Technology, Klawad, February 26-28, 2010
17. Thomas Binish, Kumar Neelesh, Sharma Gautam and Kumar Amod, Calibration setup and technique for
gait motion analysis using multiple camera approach, 4th International Conference on Computer
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Applications in Electrical Engineering Recent Advances, IIT Roorkee, February 19-21, 2010
18. Ghanshyam C, Ojha Rani, Bhondekar AP, Singla ML and Kapur Pawan, Detection of genetic diversity and
spoilage potential among the different micro biota isolated from different liquid foods for PEF applications,
13th Punjab Science Congress, Climate Change: Concerns & Solutions, Chandigarh, February 7-9,
2010
19. Ghanshyam C, Ojha Rani, Bhondekar Amol and Singla ML, Detection of biogenic amine producing
microbes in liquid foods for pulsed electric field applications, International Conference on Understanding
and Managing Pathogenic Microbes (UMPM 2010), IMTECH, Chandigarh, January 22-24, 2010
20. Mishra Sunita, Tripathi Pragya, Reddy B Koti and Kapur Pawan and Paul AK, Study on optical properties
of sputter deposited ZnO thin films, International Conference on Understanding and Managing
Pathogenic Microbes (UMPM 2010), IMTECH Chandigarh, January 22-24, 2010
21. Saini SS, Karar Vinod, Sharma Seema, Bajpai PP and Saini Garima, Design of stand by signal generation
system for standby display of symbology and CRT phosphor protection, National Conference on Recent
Advances in Electrical and Electronics Engineering (RAEEE-2009), NIT Hamirpur, December 23-24,
2009
22. Mishra Vandana, Singh Nahar, Tiwari Umesh, Poddar Gopal, Rai DV, Jain SC, Mondal SK, Kapur
Pawan, Fiber bragg grating sensor for monitoring demineralisation in bone, International Symposium on
Microwave and Optical Technology (ISMOT 2009), New Delhi, December 16-19, 2009
23. Tiwari Umesh, Mishra Vandana, Jain SC, Singh Nahar, Kapur Pawan, Long period gratings as potential
immunosensor ,International Symposium on Microwave and Optical Technology (ISMOT 2009), New
Delhi, December 16-19, 2009
24. Singla ML, Dhiman Mopsy, Bhondekar AP and Kapur Pawan, Multisensor ac impedance spectroscopy
based classification of indian black tea, Asian Polymer Association, IIT New Delhi, December 16-19, 2009
25. Mishra Sunita, Boiragi Indrajit and Kapur Pawan, Effect of gas diffusion and UV radiation on metal oxide
gas sensor, Fifteen International Workshop on the Physics of Semiconductor Devices, December 15-19,
2009
26. Mishra Sunita, Tripathi Pragya, Reddy B Koti, Kapur Pawan and Paul AK, Characterisation of sputter
deposited ZnO thin films using spectroscopy ellipsometery, Fifteen International Workshop on the Physics
of Semiconductor Devices, December 15-19, 2009
27. Kumar Neelesh, Dhawan Aseem, Kunju Nissan, Kumar Amod and Sohi BS, Analysis of SEMG for
treadmill and ground walk of healthy individuals, International Conference on Emerging Trends in
Engineering & Technology, (ICETET 09), G H Raisoni College of Engineering & Technology, Nagpur,
December 16-18, 2009
28. Kunju Nissan, Kumar Neelesh, Thomas Binish, Sharma Gautam and Kumar Amod, Comparison of lower
limb SEMG parameters for walking at two different slopes and speeds, International Conference on
Sensors and Related Networks (SENNET-09), VIT University, Vellore, December 7–10, 2009
29. Sharma Anupma, Bari SS and Singla ML, Assessment of biochemicals in orthodox and CTC tea by
reverse phase liquid chromatography, 2nd International Symposium on Medicinal and Nutraceutical
Plants at All India Institute of Medical Sciences, New Delhi, November 25-27, 2009
30. SK Mittal, Manjeet Singh, HK Sardana, Sunil Dhingra , “Instrumental Monitoring of Mansa Devi (Haridwar)
Landslide Site and Data Interpretation” Presented & published in “Second India Disaster Management
Congress”, New Delhi, November 2-4, 2009
31. Karar Vinod, Saini SS, Garg Harry, Bajpai PP, Saini Garima, Estimation of thermal dissipation of an optoelectronic display for a noiseless and cost effective thermal management, International Conference on
Optics and Photonics (ICOP-2009), CSIO Chandigarh, October 30 – November 1, 2009
32. Mahapatra PK, Singh Mewa, Pandey Laxmi and Singla ML, Portable Instrument for determination of
manganese in steel, International Conference on Optics and Photonics (ICOP-2009), CSIO Chandigarh
October 30 – November 1, 2009
33. Mishra Sunita and Ghanshyam C, Structural and electrical properties of MBE grown LT AlGaAs/GaAs
photorefractive quantum well structures, International Conference on Optics and Photonics (ICOP-2009),
CSIO, Chandigarh, October30 - November1, 2009
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34. Mondal SK, Mal Sauvik, Tiwari Umesh, Sarkar Sanjib , Mishra Vandana, Poddar GC, Singh Nahar, Jain
SC and Kapur Pawan, Simultaneous measurement of strain and temperature using partially etched single
fibre bragg grating sensor, International Conference on Optics and Photonics (ICOP-2009), CSIO
Chandigarh, October 30-November 1, 2009 (Best paper Award)
35. Tiwari Umesh, Mishra Vandana, Reddy MS, Sharma Tarun, Prashar Shivendu, Jain SC, Mondal Samir ,
Singh Nahar and Kapur Pawan, Simulation and Experimental Study of a Long Period Grating as a
Refractive Index Sensor, International Conference on Optics and Photonics (ICOP-2009), CSIO
Chandigarh, October 30 – November 1, 2009
36. Tiwari Umesh , Poddar GC, Kaura SK, Jain SC ,Singh Nahar and Kapur Pawan, Distributed temperature
monitoring of soil using FBG sensor technology, International Conference on Optics and Photonics
(ICOP-2009) CSIO Chandigarh, October 30 – November 1, 2009
37. Ghanshyam C, Jain Ravi, Jain Akshat, Verma VK, Bhondekar AP and Singla ML, Wireless Healthcare and
Manager of Information (Wi-Mi), WECON -2009, Chitkara Institute of Engineering & Technology, October
23-24, 2009
38. Ghanshyam C, Kumar Naveen, Puri Gaurav, Development of Microcontroller Based Missile Launcher for
Anti-Terrorism Applications, WECON -2009, Chitkara Institute of Engineering & Technology, October 2324, 2009
39. Ghanshyam C, Saini, Nilotpal Saurab, Khanikar, K, Verma VK and Bajwa Garima, Development of
programmable medium voltage pulse generator for the preservation of liquid food, International
Conference on Wireless Networks and Embedded Systems (WECON) -2009, Chitkara Institute of
Engineering & Technology, October 23-24, 2009
40. Kumar Neelesh, Pankaj Dinesh, Singh DP, Soni Sanjeev, Kumar Amod and Sohi BS, Real time control of
an electronic knee joint, International Conference on Wireless Networks & Embedded Systems WECON
2009, Chitkara Institute of Engineering & Technology, Rajpura, October 23-24, 2009
41. Mishra Vandana, Singh Nahar, Rai DV, Tiwari Umesh, Poddar GC , Jain SC, Mondal SK, Bhatnagar R
and Kapur Pawan, Fiber bragg grating sensor to study bone demineralisation, Third National Conference
on MEMS , Smart Structures and Materials ISSS – 2009, CGCRI, Kolkata, October 14-16,2009
42. Kukkar Deepak, Kaur Gagandeep, Kaur Harsimran, Kumar Suresh, Kaur Inderpreet, Kumar Parveen ,
Singh Jagtar and Bharadwaj L M, Preparation and characterisation of polystyrene microreactors for drug
delivery and diagnosis application, Workshop cum Conference On Nanoscience And Nanotechnology;
Ansal Institute Of Technology, Gurgoan, October 12-16, 2009
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Poster Presentations
1.

Aggarwal Preeti, Sardana HK and Vig Renu, An efficient visualisation and segmentation of lung CTscan
images for early diagnosis of cancer, National Conference on Computational Instrumentation (NCCI
2010), March 19-20, Chandigarh

2.

Hooda Rajesh, Panag TS and Sardana HK, Capacity and channel measurement techniques for the multi
input multi output (mimo) systems, National Conference on Computational Instrumentation (NCCI 2010),
CSIO Chandigarh, March 19-20, 2010

3.

Mourya G, Mondal Tanmoy, Sardana HK, Jain A and Sharma N, Semi automatic approach for landmark
localisation on 2D cephalometric images, National Conference on Computational Instrumentation (NCCI
2010), CSIO, Chandigarh, March 19-20, 2010

4.

Mondal Tanmoy, Nath Anupam, Kumar A and Banerjee M, An approach of free detection using
geometrical definition of human face, National Conference on Computational Instrumentation (NCCI
2010), CSIO Chandigarh, March 19-20, 2010

5.

Sharma Mamta, Bhargaw HN and Sardana HK, Portable reading machine for blinds ,National Conference
on Computational Instrumentation (NCCI 2010), CSIO Chandigarh, March 19-20, 2010

6.

Singh Pradeep, Sardana HK and Kumar Jagdish, Design and development of assistive precision
measurement device for visually impaired persons, National Conference on Computational
Instrumentation (NCCI 2010), CSIO Chandigarh, March 19-20, 2010

7.

Sharma SG, Implementation of Artificial Neural Network for odour identification using e-nose, National
Conference on Computational Instrumentation, CSIO Chandigarh, March 19-20, 2010

8.

Mondal Tanmoy, Jain Ashish and Sardana HK, Generation algorithm of craniofacial structure contour in
cephalometric images, Second International Conference on Digital Image Processing, Singapore,
February 26, 2010

9.

Aggarwal Preeti, Sardana HK, Enhancements in medicine by integrating content based image retrieval in
computer-aided diagnosis, Second International Conference on Digital Image Processing, February 2628, 2010

10. Sharma SG, Air Borne Dust Pollution Monitor, International Conference on Instrumentation & National
Symposium on Instrumentation, Pune, January 21-23, 2010
11.

Kumar Satish, Ahuja Aarti and Sharma Parkhi, Comparative analysis and seismic phase detection
technique using advance signal processing, 40th IETE Mid-Term Symposium on Information &
Communication Technologies for Disaster Management (ICTDM-2009), Chandigarh, April 17-18, 2009

12. Kumar Satish and Sharma BK, Design of a secure data communication technique for real time seismic
network, 40th IETE Mid-Term Symposium on Information & Communication Technologies for Disaster
Management (ICTDM-2009), Chandigarh, April 17-18, 2009

69

Central Scientific Instruments Organisation, Chandigarh

Appendices

Invited Talks and Lectures Delivered
Dr Pawan Kapur
1.

Nanotechnology Techniques – Sensors and Devices, Nirma University institute of Technology, Sept 5,
2009

2.

Instrumentation & Safety Aspects in Electrical & Environmental Testing of Electrical Appliances, National
Research & Technology Consortium, Parwanoo, Jan 28, 2010

3.

Engineering Sciences, Punjab Science Congress, Feb 07, 2010

4.

Mechatronics - an overview and future applications, Jind Institute of Engineering & Technology, Feb 13,
2010

5.

Advanced Sensors & Instrumentation for Sugar & Allied Industries, Feb 27, 2010

Dr Amod Kumar
1.

Advances in Robotic Surgery, JMIT Radaur, March 12, 2010

2.

Quantification of Tea Quality, JMIT Radaur, March 12, 2010

3.

Microcontrollers, NITTTR Chandigarh, March 19, 2010

4.

Technology Intervention in Limiting Surgical Accidents, ICHA Convention for Patient Safety, ICHA Centre,
New Delhi, November 27-29, 2009

5.

Quantitative Estimation of Depth of Anaesthesia using EEG and AEP signals, National workshop on
Biomedical Engineering (BME-09), Deen Bandhu Engineering college, Murthal (Haryana), November 13,
2009

6.

FIR & IIR Filters, JMIT Radaur, November 9, 2009

Dr L M Bharadwaj
1.

Nanotechnology & Society, National Seminar on Emerging Trends in Nanotechnology, SD College,
Ambala, March 30, 2010

2.

BioNanotechnology for Healthcare and Agriculture, Symposium-Cum-Workshop on Nanotechnology,
DAV Institute, Jalandhar, February 27, 2010

3.

MEMS as Enabling Technology, Workshop on Mechatronics Education and Training – An initiative on New
Curricula Development, IIT Madras, February 4, 2010

4.

Nanotechnology Innovation and Education, 34th IAUA VCs Conventions, NDRI Karnal, December 7,
2009

5.

Biomaterials and Applications, Nanomaterials: Characterisation & Applications, NITTTR Chandigarh,
November 9-13, 2009

6.

Bionanotechnology – Scope and Applications, National Conference on Nano-Biotechnology, Abeda
Inamdar Senior College, Pune, November 9, 2009

7.

Physics of BioNanomaterials, National Conference on Synthesis and Characterisations of Smart
Materials (SCSM – 2009), Bareilly College, Bareilly, September 12, 2009

8.

Biomolecular Electronics Devices, Nanotechnology: Opportunity & Challenges, NITTTR, May 4-8, 2009

9.

Nanotechnology Economy by 2020, Nanotech 09 An Overview, RP Educational Group of Institutions,
Karnal, April 4, 2009

10. Nanotechnology & Healthcare, Nanotechnology Conclave 2009 – Confederation of Indian Industries,
April 4, 2009

Sh S C Jain
1.

Optical Fiber Fabrication & Cabling Techniques, Short Term Course on “Optical Fiber Communication
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System & Trends”, National Institute of Technical Teachers Training and Research, Chandigarh, March
09, 2010
2.

Optical Fiber Fabrication, Cabling & Joints, Short Term Course on “Fiber Optics System & their
Applications”, National Institute of Technical Teachers Training and Research, Chandigarh, August 18,
2009

Dr H K Sardana
1.

Wearable/Wireless Medical Devices, UIET, Panjab University Chandigarh, March 23, 2010

2.

CSIR Leadership Development Program Module 4, HRDC Ghaziabad, March 7 -11, 2010

3.

Wearable/Wireless Medical Devices, Indo Global College of Engineering, Abhipur, Chandigarh, March 4,
2010

4.

Practical Applications of Artificial Neural Networks, A short course on ‘Artificial Neural Networks and Fuzzy
Logic’, NITTTR Chandigarh, February 11, 2010

5.

CSIR Leader Development Program Module 2, HRDC Ghaziabad , December 11- 15, 2009

6.

Medical Imaging & Processing, Short Course on Image Processing, NITTTR Chandigarh, May 27, 2009

Dr S V RamaGopal
1.

Surface Characterisation of Precision Optics, Technology-Based Entrepreneurship Development
Program, Instruments Design Development & Facilities, Ambala, February 23, 2010

2.

Innovative Applications of Optical Grade Plastics In Optical & Medical Instrumentation At CSIR-CSIO,
“Trends In Innovative Plastics Product Development”, Advanced Research School For Technology &
Product Simulation – Central Institute of Plastic Engineering & Technology, (ARSTPS-CIPET), Chennai,
September 05-06, 2009

3.

Low Vision Aid Development Program at CSIR-CSIO using Plastic Aspheric Lenses, ITEC – SCAAP
Programme On “Management Development Program on Operation, Maintenance & Repair Of Optical /
Ophthalmic Equipment”, CSIR-CSIO, Jan 20, 2010

4.

Enchanting World of Optics, ITEC – SCAAP Programme on “Management Development Program on
Operation, Maintenance & Repair of Optical / Ophthalmic Equipment”, CSIR-CSIO, Jan 25, 2010

5.

Development of Aspheric Optics at CSIR-CSIO, ITEC – SCAAP Programme On “Management
Development Program on Operation, Maintenance & Repair of Optical / Ophthalmic Equipment”, CSIRCSIO, Jan 25, 2010

6.

Alphabet of Optics, CSIR-CSIO Program on Youth For Leadership In Science, Dec 01, 2009

7.

Optimisation of machining parameters techniques to minimize profile and roughness errors in Single Point
Diamond Turning, Advances & Applications of Mathematical Modelling Workshop at NAL, Bangaluru, May
23-25, 2009

8.

Development of Precision Optical Systems for Thermal Imager, Opto-Electronics Factory (OLF),
Dehradun, Aug 10, 2009

Sh Satish Kumar
1.

Computational Intelligence and Data Communication for Seismic Alert System, Seminar on
Advancements in Communication Technologies, IET Bhaddal, April 11, 2009.
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Conferences, Seminars and Workshops Attended
Dates
March 27-28, 2010

March 19-20, 2010

March 5-6, 2010

March 5-6, 2010

March 4-5, 2010

February 7-9, 2010

January 27-28, 2010

January 22-24, 2010

January 17-18, 2010

January 6, 2010
December 16-19, 2009
December 16-19, 2009

December 15-19, 2009

November 28-29, 2009

Name of Event

Personnel

Place

Indo UK Initiatives in Education and
Research (UKIERI) Workshop on
Micro Structured Optical Fibers and
presented work in the area of Optics
and Photonics carried out at CSIO
th
4 Chandigarh Science Congress

Jain SC, Bhatnagar
Randhir, Tiwari
Umesh

Hotel Clarke
Amer, Jaipur

Kumar Baban,
Shivling VD, Kapur
Pawan, Singla ML
Jain SC

Chandigarh

Sharma Anupma,
Awasthi Sajeela,
Agrawal Prerna

Chandigarh

Kumar Baban,
Shivling VD, Kapur
Pawan, Singla ML

Bhopal

Kumar Baban,
Shivling VD, Kapur
Pawan, Singla ML
Mehla NS, Jain SC

PU,
Chandigarh

Mopsy Dhiman

IMTECH,
Chandigarh

Mehla NS, Jain SC

USI
Auditorium,
New Delhi
New Delhi

National Get-together on Road
Research and its Utilisation (NGT2010)
Professor Ram Chand Paul VI
National Annual Symposium on
Emerging Areas in Chemical
Sciences
National Seminar on on Food
Security and Economic Prosperity
through Processing & Preservation
of Foods
13th Punjab Science Congress,
Climate Change : Concerns &
Solutions
Indo-Hungarian Workshop on Optics
and Photonics organised by DST,
New Delhi and presented work in
the area of Optics and Photonics,
CSIO
International Conference on
Understanding and Managing
Pathogenic Microbes (UMPM 2010)
Panel Discussion on Emerging
Technology in Photonics (Photonics
Meet – 2010) organised by DRDO
CII Seminar on Nanotechnology,
Pravasi Bharatiya Divas -2010
Asian Polymer Association Meet
International Symposium on
Microwave and Optical Technology
(ISMOT 2009)
Fifteenth International Workshop on
the Physics of Semiconductor
Devices
Workshop on Fiber Optics and
Applications

Bharadwaj LM
Mopsy Dhiman
Jain SC , Tiwari
Umesh

CRRI, New
Delhi

International
Centre, Goa

IIT, New
Delhi
New Delhi

Mopsy Dhiman

New Delhi

Tiwari Umesh

University of
Delhi South
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November 2–4, 2009

Second India Disaster Management
Congress
September 14-15, 2009 Indo-Hungarian Workshop on Optics
and Photonics organised by DST,
New Delhi and presented work in
the area of Optics and Photonics
carried out at CSIO
July 26, 2009
Industry-Investigators Meet
organised by DST, New Delhi

Sharma BK, Mittal
SK
Mehla NS, Jain SC

New Delhi

Mehla NS, Jain SC

Ambala

Indian
National
Academy,
Bangalore

73

Central Scientific Instruments Organisation, Chandigarh

Appendices

Personnel
Dr. Pawan Kapur, Director

4.

Sh. DK Bandyopadhyay, IV(4)

Director’s Secretariat

5.

Sh. Vijay Sehgal, IV(4)

1.

Dr. Neeru, Senior Hindi officer

6.

Sh. Dinesh Pankaj, IV(3)

2.

Sh. Om Prakash, Private Secretary

7.

Sh. Sanjeev Verma, IV(3)

3.

Sh. Hishvinder Singh, III(1)

8.

Sh. Neelesh Kumar, IV(2)

4.

Mrs. Kavita Chauhan, Assistant Grade II

9.

Sh. Sanjeev Soni, IV(2)

5.

Sh. Bharosa Singh, I(2)

10. Sh. PK Mahapatra, IV(2)

6.

Sh. Rakesh Chand, I(2)

11.

7.

Sh. Jaspal Singh, Driver, II(I)

12. Sh. Amit Laddi, IV(1)

Sh. Arindam Chatterjee, IV(1)

Agrionics

13. Sh. Sanjeev Kumar, IV(1)

1.

Dr. ML Singla, IV(6)

14. Sh. Vijay Kumar Meena, IV(1)

2.

Sh. AK Paul, IV(6)

15. Mrs. Tirlochan Kaur Matharu, III(7)

3.

Dr. C Ghanshyam, IV(5)

16. Mrs. Sudesh Bachhal, III(6)

4.

Sh.VD Shivling, IV(3)

17. Mrs. Shashi Sharma, III(6)

5.

Dr. Sunita Mishra, IV(3)

18. Mrs. Kanta Garg, III(6)

6.

Sh. Amol P Bhondekar, IV(2)

19. Sh. Chand Ram Sharma, III(4)

7.

Sh. NS Aulakh, IV(2)

20. Sh. Madan Lal, II(4)

8.

Sh. B S Bansod, IV(2)

21. Sh. SK Arora, II(4)

9.

Sh. Rajesh, IV(2)

22. Sh. Ganga Prasad Singh, I(4)

10. Sh. Vidhu Shekhar Pandey, IV(2)

23. Sh. Swaran Singh, I(4)

11.

Optical Instrumentation

Mrs. Suman Singh, IV(1)

12. Sh. Jitendra Kumar, IV(1)

1.

Sh. PP Bajpai, IV(5)

13. Sh. Ashwani Kumar, III(6)

2.

Dr. SV Rama Gopal, IV(5)

14. Sh. BS Ahluwalia, III(5)

3.

Sh. PK Rao, IV(5)

15. Mrs.Virmita Malhotra, III(5)

4.

Sh. Vinay Kumar, IV(4)

16. Mrs. Monika Singla, III(5)

5.

Sh. Vinod Karar, IV(4)

17. Sh. KS Sodhi, III(5) (old)

6.

Sh. Shravana Kumar RR, IV(3)

18. Sh. Dhana Lal Meena, III(4)

7.

Sh. Vipan Kumar, IV(2)

19. Mrs. Aruna Attri, III(3)

8.

Sh. Prabhat Kumar Baghel, IV(2)

20. Sh. Manish Kumar, III(I)

9.

Sh. Harry Garg, IV(2)

21. Ms. Anupama Sharma, III(I)

10. Sh. Sandeep Singhai, IV(2)

22. Sh. Satinder Singh, II(4)

11.

23. Sh. Gulshan Bhagi, II(4)

12. Sh. Ashok Kumar Sood, III(6)

24. Sh. Rajinder Kumar, II(3)

13. Mrs. Lakshmi Pandey, III(6)

25. Sh. NP Hari, I(4)

14. Sh. Mangat Singh, III(5)

Biomedical Instrumentation

15. Sh. Naresh Sharma, III(5)

1.

Dr. Amod Kumar, IV(6)

16. Sh. Sanjay Sharma, III(5)

2.

Dr. PK Jain, IV(5)

17. Sh. AK Mendiratta, III(5) (old)

3.

Sh. RC Gupta, IV(5)

18. Mrs. Raj Kumari, III(5)

Sh. SS Saini, IV(1)

19. Mrs. Harjit Kaur, III(4)
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20. Sh. Shashi Bhushan Kumar, III(4)

4.

Sh. Pradeep Kumar, IV(5)

21. Sh. Kumhar Lal, Group III(4)

5.

Sh. VPS Kalsi, IV(4)

22. Sh. Ashok Kumar Gupta, III(4)

6.

Sh. AG Sonkusare, IV(3)

23. Sh. Goraj Singh, III(I)

7.

Sh. Manjeet Singh, IV(2)

24. Sh. Vinod Mishra, III(I)

8.

Sh. Gursharan Singh, III(7)

25. Sh. Sat Pal, II(4)

9.

Mrs. Jasjit Kaur, III(6)

26. Sh. Prem Nath, II(4)

10. Sh. Rama Nand, III(6)

27. Sh. RD Sharma, II(4)

11.

28. Sh. VK Bansal, II(4)

12. Sh. VK Mohal, III(5)

29. Sh. GK Mathur, II(4)

13. Mrs. Bhupinder Kaur, III(5)

30. Sh. Daya Shankar, II(4)

14. Sh. KS Rattan, III(5)

31. Mrs. Anjana Mathur, II(4)

15. Mrs. Rajni, III(4)

32. Sh. Krishan Lal, II(4)

16. Sh. Ramesh Chand Goel, III(4)

33. Sh. MC Sharma, II(3)

17. Sh. RS Shounda, III(4)

34. Sh. Niranjan Singh, I(4)

18. Mrs. Bandana, III(4)

35. Sh. Hari Prasad Sharma, I(2)

19. Sh. Swaranjit Singh, III(4)

36. Sh. Ram Lakhan, I(4)

20. Sh. Kanwaljit Singh, III(4)

Photonics

21. Sh. Shiv Ram Mishra, III(I)

1.

Sh. NS Mehla, IV(6)

22. Sh. Supankar Das, III(I)

2.

Sh. Sushil Kumar Kaura, IV(6)

23. Sh. Anil Sharma, III(I)

3.

Sh. Subhash Chander Jain, IV(6)

24. Sh. JC Kapoor, II(4)

4.

Sh. Randhir Bhatnagar, IV(5)

25. Sh. Pradeep Kumar, II(4)

5.

Sh. RC Kalonia, IV(5)

26. Sh. Ram Bhaj Dhiman, II(4)

6.

Mrs. Jaspreet Kaur, IV(1)

27. Sh. Daya Ram, II(4)

7.

Sh. Umesh Kumar Tiwari, IV(1)

28. Sh. Joginder Singh, II(4)

8.

Sh. DP Chhachia, III(7)

29. Sh. Gian Chand Ruhani, II(4)

9.

Mrs. Asha Kumar, III(6)

30. Sh. Sat Pal Shani, II(4)

Sh. Radhey Shyam, III(6)

10. Sh. BB Bahuguna, III(6) (old)

31. Sh. Ram Kumar, II(4)

11.

32. Sh. Satish Kumar, II(4)

Sh. GC Podddar, III(5)

12. Ms. Shilpa Das, III(I)

33. Sh. Pawan Kumar, II(4)

13. Sh. Deepa Srivastava, III(I)

34. Sh. Ajay Saxena, II(3)

14. Sh. Omendra Singh, III(I)

35. Sh. Baldev Singh, II(3)

15. Sh. Ashok Kumar Sobti, II(4)

36. Mrs. Chameli Rani, I(4)

16. Mrs. Madhu Mehta, Senior Stenographer
(ACP)

37. Sh. Gian Chand Singh Nimesh, I(4)

17. Sh. Om Prakash, I(4)
18. Sh. Chaman lal, I(4)
19. Ms. Usha Rani, I(4)

38. Sh. Kapil Verma, Senior Stenographer

Nano Science and Nano Technology
1.

Dr. Lalit M Bharadwaj, IV(6)

2.

Dr. Amit Lochan Sharma, IV(2)

Mechanical System Design

3.

Dr. (Mrs) Inderpreet Kaur, IV(2)

1.

Sh. AD Kaul, IV(6)

4.

Dr. Akashdeep, IV(1)

2.

Sh. BK Sharma, IV(5)

5.

Mrs. Rajshree, I(4)

3.

Sh. SK Mittal, IV(5)
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Optical Design & Spectroscopy

31. Sh. Sita ram, II(4)

1.

Dr. GS Singh, IV(5)

32. Sh. VK Nanda, II(4)

2.

Sh. Ashok Kumar, III(I)

33. Sh. Trilochan Singh Grewal, II(3)

Computational Instrumentation

34. Sh. Chander Shekar, II(3)

1.

Dr. HK Sardana, IV(6)

35. Sh. Gian Chand, II(3)

2.

Sh. Satish Kumar, IV(3)

36. Sh. Pawan kumar, I(4)

3.

Sh. Jagdish Kumar, IV(2)

37. Mrs. Chinna Ponnu, I(4)

4.

Mrs. Saroj Batra, III(5)

Training & Development

5.

Sh. Vinu PK, III(I)

1.

6.

Ms. Mamta Sharma, III(I)

Knowledge Management - Planning &
Technical Information

Indo Swiss Training Centre
1.

Sh. RC Arora, IV(6)

2.

Sh. SS Ahluwalia, IV(5)

3.

Sh. RR Dongaonkar, IV(5)

4.

Mrs. Veena Chaudhari, IV(5)

5.

Sh. RC Agnihotri, IV(4)

6.

Sh. KP Chaudhari, IV(3)

7.

Sh. Narinder Singh, IV(2)

8.

Dr. KD Chattopadhyay, III(7)

9.

Sh. Ravinder Kumar, III(7)

10. Sh. MP Singh, III(6)
11.

Mrs. Sangeeta Garg, III(6)

12. Sh. VK Khanna, III(6)
13. Sh. Pirthi Raj, III(6)
14. Sh. Satendra Kumar, III(6)
15. Dr. SG Sharma, III(6)
16. Sh. HP Sayal, III(6) (old)
17. Sh. K Sravan Kumar, III(5)
18. Sh. SK Bothra, III(5)
19. Sh. Harichand Singh, III(5)
20. Sh. Mange Ram, III(4)
21. Sh. Upendra Kumar, III(4)
22. Sh. Mata Deen Meena, III(4)
23. Sh. Pradip Kumar Manjhi, III(4)
24. Sh. Madan Lal, III(4)
25. Sh. Parminder Singh, III(4)
26. Ms. Asha Rani, III(3)
27. Sh. Deepak Kashyap, III(1)
28. Sh. IS Grewal , II(4)
29. Sh. Munish Kumar, II(4)
30. Sh. Pritam Singh, II(4)

Sh. PS Negi, III(4)

1.

Sh. Kulvinder Singh, IV(6)

2.

Mrs. Kavita Singh, III(7)

3.

Sh. Deepak Kumar, III(6) (old)

4.

Sh. Amit Gupta, III(3)

5.

Sh. JR Khapekar, III(I)

6.

Sh. Amarendra Goap, III(I)

7.

Sh. TS Negi, II(4)

Knowledge Utilisation, Dissemination &
Resource – Business Development Group
1.

Dr. Sushil Kumar, IV(6)

2.

Sh. Jagvir Singh, IV(2)

3.

Sh. Gaurav Gupta, IV(1)

4.

Sh. Shyam Kishore, III(4)

5.

Sh. Mohan Kumar, II(3)

6.

Sh. Dhan Singh, Peon, II(1)

Knowledge Dissemination Group
1.

Dr. Sushil Kumar, IV(6)

2.

Sh. AK Shukla, IV(2)

3.

Sh. Virendra Kumar, IV(1)

4.

Mrs. Tarvinder Kaur, III(4)

5.

Sh. Mehar Chand, III(4)

6.

Sh. Dhan Singh, Peon

7.

Sh. Harbir Pal Singh, III(I)

8.

Sh. Mukesh Kumar, III(I)

9.

Sh. AK Vatsa, III(5)

10. Sh. Ram Singh, I(4)
11.

Sh. Ramesh Chand, I(2)

Knowledge Resource Centre - Library
1.

Dr. Sushil Kumar, IV(6)

2.

Mrs. Sukanya Bhasin, IV(5)
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3.

Sh. Mehanga Singh, II(4)

9.

Sh. Dhirendra Bansal, IV(2)

4.

Mrs. Amarjit Kaur, II(3)

10. Sh. C Sethuraman, IV(2)

5.

Sh. Chhedi Lal, I(4)

11.

Sh. GS Ayyappan, IV(1)

12. Ms. Geetha, IV(1)

Engineering Services - Civil, Electrical and
Refrigeration

13. Mrs. Meenalochani Chander, III(7)

1.

Sh. PK Garg, Sr. Superintending Engineer,
III(7)

14. Sh. Ram Mahesh Pal, III(6)

2.

Sh. Dharmjeet
Engineer, III(6)

16. Sh. Sunil Khanna, III(6) (old)

3.

Sh. VK Gupta, Executive Engineer, III(5)

17. Sh. AK Sharma, III(5)

4.

Sh. VK Singh, Assistant Executive Engineer,
III(5)

18. Mrs. Santosh Jain, III(5)

Singh, Superintending

5.

Sh. Madan Sharma, Assistant Executive
Engineer, III(4)

6.

Sh. Hari Dass, Assistant Engineer, III(4)

7.

Sh. Sunder Lal, Assistant Engineer, III(4)

8.

Sh. Jang Bahadur, III(3)

9.

Sh. Arun Kumar, III(I)

10. Sh. Sarvesh Kumar, III(I)
11.

Sh. Vikram, Junior Engineer, III(I)

12. Sh. Sandeep Kumar, III(I)
13. Sh. Harchand Singh, II(4)
14. Sh. Kashmir Singh, II(4)
15. Sh. Raj kumar, II(4)
16. Sh. Bishan Dass, II(4)
17. Sh. Jagdish Lal, II(4)
18. Sh. Malkit Singh Kalyan, II(3)
19. Sh. Ashok Kumar, II(3)
20. Sh. Mohan Singh, II(3)
21. Sh. Balwant Singh, II(3)
22. Sh. Kulvir Singh, II(3)
23. Sh. Mohan Lal, I(4)
24. Sh. Sada Singh, I(4)

15. Mrs. Shashi Moitra, III(6)

19. Sh. D Krishnamoorthy, III(5)
20. Sh. PK Sharma, III(5)
21. Sh. Kailsh Chand, III(5)
22. Sh. N Vivekanandam, III(4)
23. Sh. AK Taneja, II(4)
24. Sh. Sita Ram, II(4)
25. Sh. Brij Mohan, II(4)
26. Sh. K Raju, II(4)
27. Mrs. Lalitha Sharma, II(4)
28. Sh. S Dilli, II(4)
29. Sh. Prem Raj, II(4)
30. Sh. P Velmanikkam, I(4)
31. Sh. Karo Ghunyan, I(4)
32. Sh. M Ramesh, I(2)
33. Sh. Kishor Singh, Driver (Non Technical)
34. Sh. Karnail Singh, Driver (Non Technical)
35. Mrs. Krishna Kaushika, Assistant (G) Grade I
36. Sh. R Gopinath, Assistant(G) Grade II
37. Sh. VP Thapa, Assistant (G) Grade III

Administration
1.

Sh. MR Masan, Controller of Administration

Service & Maintenance Centres - Delhi &
Chennai

2.

Sh. Prithvi Shah, Administrative Officer

3.

Sh. LS Negi, Administrative Officer

1.

Sh. HK Pir, IV(6)

4.

Mrs. Anurag Sachdev, Section Officer (G)

2.

Sh. Kota Srinivas, IV(5)

5.

Sh. Jaswant Rai, Section Officer (G)

3.

Sh. Govind Kumar, IV(5)

6.

Sh. Satish Kumar, Section Officer (G)

4.

Sh. AK Sharma, IV(5)

7.

Sh. Harnek Singh, Private Secretary

5.

Mrs. Sudha V Rao, IV(4)

8.

Sh. PC Sahdev, Section Officer (G)

6.

Mrs. P Chenthamarai Selvam, IV(4)

9.

Sh. Amarjeet, Assistant (G) Grade I

7.

Sh. R Devarajan, IV(4)

10. Sh. Rakesh Kumar, Assistant (G) Grade I

8.

Sh. A Robert Sam, IV(2)

11.

Sh. Gian Chand, Assistant(G) Grade I
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12. Sh. Harish Kumar, Assistant (G) Grade I

49. Sh. Shiv Raj kumar, I(2)

13. Sh. CA Bodh, Assistant (G) Grade I(ACP)

50. Sh. Bipan Kumar Acharaya, I(2)

14. Sh. Varinder Singh, Assistant (G) Grade I

51. Sh. Rakesh Sharma, I(2)

15. Sh. Daya Nand, Assistant (G) Grade I

52. Sh Harpal Singh, I(2)

16. Sh. Waryam Singh, Assistant (G) Grade I

53. Sh. Jagmohan Singh, Peon

17. Sh. Pawan Kumar Sharma, Assistant (G)
Grade I

54. Sh. Sunil Kumar, Safiwala

18. Sh. Darshan Singh, Assistant (G) Grade I
19. Mrs. Jagjit Kaur, Assistant (G) Grade I
20. Sh. Satish Kumar,Senior Stenographer

55. Sh. Sitar, I(3)
56. Sh. Kanhi, I(3)

Finance & Accounts
1.

Sh. SK Vohra, Controller of Finance &
Accounts

2.

Sh. RK Droch, Finance & Accounts Officer

3.

Sh. Ishwar Dass, Section Officer ( Finance &
Accounts)

4.

Sh. Yash Pal, Section Officer ( Finance &
Accounts)

25. Mrs. Gargi Devi, Senior Stenographer

5.

Sh. Sukesh Kumar, Private Secretary

26. Dr. Lokesh Sharma, Senior Hindi Translator

6.

27. Sh. Inderjit Singh, Receptionist-cumTelephone Operator

Sh. Muni Lal, Assistant ( Finance & Accounts)
Grade I

7.

Mrs. Surinder Kaur, ( Finance & Accounts)
Grade I

29. Sh. Brij Mohan, Assistant (G) Grade II

8.

Mrs. Gyan Madan, ( Finance & Accounts)
Grade I

30. Mrs. Kamlesh Rani Sareen, Assistant (G)
Grade I

9.

Mrs. Kusum Lata, ( Finance & Accounts)
Grade I

21. Sh. Amar Singh, Senior Stenographer (H)
(ACP)
22. Sh. Anil Kumar, Senior Stenographer
23. Mrs. Padam Prem Charya, Senior
Stenographer
24. Sh. Naresh Kumar, Senior Stenographer

28. Sh. Manoj Kumar, Assistant (G) Grade II

31. Sh. Ramesh Chand, Assistant (G) Grade I
32. Mrs. Anita, Assistant (G) Grade III

10. Mrs. Indu Bala, ( Finance & Accounts) Grade
II

33. Sh. Ram Avtar Sharma, Assistant (G) Grade II

11.

34. Mrs. Meena Rani, Senior Stenographer

Sh. Om Pal Singh, ( Finance & Accounts)
Grade II

35. S h . A m i t K u m a r S h a r m a , J u n i o r
Stenographer

12. Mrs. Kamlesh Kumari, ( Finance & Accounts)
Grade II

36. Ms. Ritu Kumari, Senior Stenographer

13. Sh. Sohan Singh, ( Finance & Accounts)
Grade III

37. Ms. Sarita Kumari, Junior Stenographer
38. Sh. Vinod Kumar, Assistant Grade III
39. Sh. Rattan Singh, Driver, Grade II(4)
40. Sh. Raj Kumar, II(4)
41. Sh. Harbhajan Singh, Driver, II(3)
42. Sh. Amrik Singh, Driver, II(3)

14. Mrs. Seema Devi Mehta, I(4)
15. Sh. Abishek Kumar Verma, Peon
16. Sh. Ajudhya Prasad, I(4)
17. Sh. Rajpal Singh, I(2)

Stores & Purchase
1.

Sh. BM Khanna, Store and Purchase Officer

2.

Sh. Satish Kumar ,Section Officer (S&P)

3.

Sh. Dillip Kumar Gehlot, Assistant (S&P)
Grade I

46. Mrs. Anguree, Peon, Grade II

4.

Sh. BK Bhatnagar, Assistant (S&P) Grade I

47. Sh. Baij Nath, I(2)

5.

Sh. Ramesh Kumar, Assistant (S&P) Grade I

48. Sh Banwari Lal, I(2)

6.

Sh. Dinesh Kumar Verma, Assistant (S&P)
Grade I

43. Sh. Dilbagh Singh, Driver, II(2)
44. Sh. Suman Kumar, Driver, II(I)
45. Sh. Soba Ram, Record Keeper
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7.

Sh. Kamlesh Kumar, Assistant (S&P) Grade I

27. Sh. Hakam Singh, Junior Security Assistant

8.

Sh. Rais Ahmed, Assistant (S&P) Grade I

28. Sh. Kartar, Junior Security Assistant

9.

Sh. Rajinder Kumar, Assistant (S&P) Grade II

29. Sh. Fakirya, Security Guard

10. Mrs. Rani Hira, Assistant (S&P) Grade II

30. Sh. Dina Nath, Security Guard

11.

31. Sh. Tarsem Singh, Security Guard

Mrs. Sushma Rani, Junior Stenographer
(ACP)

12. Sh. Anup Sharma, Assistant (S&P) Grade III
13. Sh. Pawan Kumar Bains, Assistant (S&P)
Grade III
14. Sh. Sardar Singh, I(4)
15. Sh. Tarsem Lal, Record Keeper
16. Sh. Brijesh Kumar, Farash
17. Sh. Ramvir Singh, Farash

32. Sh. Randhir Singh, Security Guard
33. Sh. Harbhajan Singh, Security Guard
34. Sh. Banarasi Dass, Security Guard
35. Sh. Varinder Sharma, Security Guard
36. Sh. Kartar Chand, Security Guard
37. Sh. Ram Avtar, Security Guard
38. Sh. Dulo Ram, Security Guard
39. Sh. Prem Chand, Security Guard

Dispensary, Canteen, Horticulture, Guest
house, Security etc.

40. Sh. Dharmjister, Chowkidar

1.

Dr. P Chakravarty, Medical Officer, III(7)

The following personnel retired:

2.

Dr.( Mrs.) Anamika Kothari, Medical Officer,
III(4)

1.

Sh. Sital Prakash, II(4) on 30-4-2009

2.

Sh. Santosh Jain, III(5) on 30-4-2009

3.

Sh. Sandeep Kumar, Pharmacist, II(I)

3.

Sh. SK Angra, IV(6) on 30-4-2009

4.

Sh. Inderjeet, Medical Lab Technician, II(I)

4.

Ms. Lalita Tandon, III(7) on 30-4-2009

5.

Mrs. Darshani Devi, I(3)

5.

6.

Sh. Pradeep Bhardwaj, III(4)

Sh. Om Prakash Sharma, Assistant(G) Grade
I on 30-4-2009

7.

Sh. Harshpati, Canteen Manager, Grade III

6.

8.

Sh. Kulwant singh, Assistant Manager cum
Store Keeper

Sh. Kuldeep Singh, Security Guard on 31-52009

7.

Mrs. Harbajan Kaur, I(2) on 31-05-2009

Sh. Daya Ram, Cook (ACP)

8.

Sh. Jarnail Singh, II(4) on 31-5-2009

10. Sh. Man Singh, Guest House Assistant

9.

Sh. K.R.A. Nair, II(4) on 31-5-2009

11.

10. Sh. Pritam Pal Baryah, II(4) on 31-5-2009

9.

Sh. Kanti Ram, Halwai

12. Sh. Kali Charan, Bearer (ACP)

11.

13. Sh. Bir Singh, Bearer (ACP)

12. Sh. Dharam Singh, Driver, II(4) on 31-5-2009

14. Sh. Daulat Singh, Tea Maker (ACP)

13. Sh. Nakli Ram, III(7) on 30-6-2009

15. Sh. Vijai Singh, Bearer (ACP)

14. Sh. Tek Chand Sood, III(4) on 30-6-2009

16. Sh. Ranjit Singh, Canteen Clerk

15. Sh. Bupinder Singh Rehal, II(4) on 30-6-2009

17. Mrs. Kailashi Devi, Wash Girl (ACP)

16. Sh. Satish Kumar, II(3) on 31-07-2009

18. Mrs. Kadambari Devi, Bearer

17. Mrs. Janak Sharma, Assistant(G) Grade I on
31-8-2009

19. Sh. Rajinder Singh, Cook

Sh. Karnail Singh, I(4) on 31-05-2009

20. Sh. Umesh Kumar, Wash Boy

18. Dr. PK Awasthi, IV(2), Compulsory retried
w.e.f. 15-09-2009

21. Sh. HS Gill, Security Officer

19. Sh. Vijay Kumar Bindal, III(7) on 30-09-2009

22. Sh. Lakphat Rai, Security Officer

20. Sh. Nanu Ram, II(4) on 30-9-2009

23. Sh. TK Vohra, II(4)
24. Sh. Jaswinder Singh, Security Assistant

21. Sh. Gurbachan Singh, Security Guard on 309-2009

25. Sh. Satpal Singh, Security Assistant

22. Sh. V.P. Giridhar, IV(5) on 31-10-2009

26. Sh. Kulwant Singh, Junior Security Assistant

23. Mrs. Marriamma George, III(6) on 31-10-
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2009

3.

Sh. HK Pir, IV(6) from 01-02-2009

24. Sh. Chander Mohan, (III(6) on 31-10-2009

4.

Sh. Mewa Singh, IV(6) from 01-02-2009

25. Sh. Shanti Lal, II(4) on 31-10-2009

5.

Sh. SK Mittal, IV(6) from 01-03-2009

26. Ms. Shashi Khanna, II(4) on 31-12-2009

6.

Sh. AK Paul, IV(6) from 30-03-2009

27. Sh. Gajna Ram, Record Keeper on 31-122009

7.

Sh. Govind Kumar, IV(5) from 01-02-2007

8.

Sh. Veena Chaudhary, IV(5) from 22-04-2007

9.

Sh. Vidhu Shekhar Pandey, IV(2) from 21-062007

28.

Sh. Shajaudeen, I(4) on 31-01-2010

29.

Sh. Mewa Singh, IV(5) on 31-01-2010

30.

Sh. Ajit Singh, I(4) on 31-01-2010

10. Sh. Jagvir Singh, IV(2) from 05-04-2007

31.

Sh. RV Selvarajan, II(4), 31/01/2010

11.

32.

Sh. Ajay Singh Panwar, III(6) on 28-02-2010

12. Dr. Inderpreet Kaur, IV(2) from 03-01-2008

33.

Sh. Dhanwant Singh, III(7) on 28-02-2010

13. Sh. Harry Grag, IV(2) from 03-01-2008

34.

Sh. SS Randhawa, IV(5) on 28-02-2010

14. Sh. Narinder Singh, IV(2) from 12-01-2008

35.

Sh. Jiwan Singh, II(4) on 28-02-2010

15. Sh. GS Ayyappan, IV(2) from 19-01-2008

Sh. Sandeep Singhai, IV(2) from 16-09-2007

36. Sh. Darshan Kumar, Security Guard on 3103-2010

16. Sh. Om Prakash, Private Secretary w.e.f. 0101-2010

37. Sh. Mohinder Singh, Assistant(G) Grade I on
31-03-2010

The following personnel joined CSIO on
Transfer

38.

1.

Sh. Bansi Lal, I(4) on 31-03-2010

The following personnel joined CSIO:

Sh. Vijay Kumar Meena, IV(1) from CMERI
Durgapur w.e.f. 30-11-2009

The following personnel were relieved
from CSIO

1.

Sh. Vikram Singh, III(1) on 25-06-2009

2.

Sh. Harbir Pal Singh, III(1) on 03-06-2009

3.

Sh. Anil Sharma, III(1) on 24-06-2009

4.

Sh. Shiv Ram Mishra, I(1) on 17-06-2009

5.

Sh. Omendar Singh, III(1) on 17-06-2009

6.

Ms. Deepa Shrivastav, III(1) on 11-06-2009

7.

Sh. Sandeep Kumar, III(1) on 09-06-2009

8.

Sh. Hishvinder Singh, III(1) on 09-06-2009

9.

Ms. Mamta Sharma, III(1) on 05-06-2009

Induction of Non-Tech Staff to Technical
Stream as per OM dated 23-11-2009

10.

Sh. Pradeep Bhardwaj, III(4) on 16-06-2009

1.

Sh. Bharosa Singh

11.

Sh. Amrender Goap, III(1) on 18-06-2009

2.

Sh. HP Sharma

12.

Sh. Mukesh Kumar, III(1) on 22-06-2009

3.

Sh. Harpal Singh

13. Sh. Pawan Kumar Bains, Assistant (S&P)
Grade III on 10-03-2010

4.

Sh. Rakesh Kumar

5.

Sh. Banwari Lal

6.

Sh. Bipan Kumar Acharaya

7.

Sh. Rakesh Kumar Sharma

8.

Sh. Shiv Raj Kumar

9.

Sh. M Ramesh

14. Sh. Laxman Singh Negi, Administrative
Officer on 12-03-2010 (after foreign service)

The following personnel expired:
1.

Sh. Bishan Dass, Peon on 22-01-2010

2.

Dr. SK Chauhan, IV(5) on 08-02-2010

3.

Sh. MS Bageshwar, IV(5) on 05-03-2010

Assessment Promotion
1.

Sh. VP Giridhar, IV(6) from 22-11-2008

2.

Sh. BK Sharma, IV(6) from 01-02-2009

1.

Sh. Om Parkash, Section Officer (G) on
promotion transfer to IIIM Jammu as AO w.e.f.
21-04-2009

2.

Sh. Dinesh Kumar, Section Officer (S&P)
from 31-03-2010 (Technical Resignation)

3.

Sh. Atul Sethi, Assistant (G) Grade II from 2901-2010 (Technical Resignation)

10. Sh. Rakesh Chand
11.

Sh. Raj Pal Singh

12. Sh. Baij Nath
13. Sh. Ramesh Chand
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Manpower Profile

Total strength as on March 31, 2010 = 415

81

Central Scientific Instruments Organisation, Chandigarh

Appendices

Budget Statement
Expenditure
Rupees in Lakhs

Head of Account

Source of Expenditure
CSIR Funds

Recurring
Pay of Officers
Pay of Establishment
Dearness Pay
Allowances
Contingencies
Staff Quarters Maintenance
Chemical & Consumables
Human Resource Development
Total Recurring
Capital
Works and Services
Apparatus & equipment(including
Computer Equipment and
Software)
Workshop Machinery
Office Equipment
Furniture & fitting
Library Books & Journals
Vehicles
Tools & Plants
Models & Exhibits
Staff Quarters (Construction)
Total capital

Lab Reserve

1251.555
495.866
0.150
558.785
134.984
40.001
38.943
2.948
2523.232

194.750
42.024

44.342
292.956

2.396
0.200

2.990
1.878
42.999

35.074
11.705
5.749
0.002
292.304

1.000
1.471

13.841
399.006

Total (Recurring + Capital)
IRR-Construction
IRR –ICT
Networked Projects

2922.238

Grand total

3493.460

2.217
7.284
299.588

571.232
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Generation of ECF
Rupees in Lakhs
Budget Head

2005-06

2006-07

2007-08

2008-09

2009-10

1

2

3

4

5

6

1. GOVT DEPTT/PSU's

749.804

384.130

784.998

420.777

386.636

2. PRIVATE AGENCIES
3. S&T RECEIPTS(ROYALTY/PREMIA, JOB
WORK,TESTING & ANALYTICAL
CHARGES
AND OTHER TECH
SERVICES

10.850

1.000

8.130

7.630

0.241

52.611

44.117

45.560

40.473

39.585

TOTAL

813.265

429.247

838.688

468.880

426.462

Generation of LRF
Rupees in Lakhs
Budget Head

2005-06

2006-07

2007-08

2008-09

2009-10

1

2

3

4

5

6

6.000

0.750

9.000

4.948

4.500

31.072

28.087

26.074

31.607

29.541

5.535

0.888

1.497

3.342

5.563

1. ROYALTY & PREMIA
2. TESTING & ANALYTICAL CHARGES
3. OTHER TECHNICAL SERVICE
4. JOB WORK

10.004

14.392

8.989

0.576

-0.019

5. REST OF R071 HEADS

128.169

211.029

203.897

166.826

230.551

TOTAL

180.780

255.146

249.457

207.299

270.136
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Management Council (2009-10)
Chairman
Dr Pawan Kapur
Director
Central Scientific Instruments Organisation
Chandigarh

Members
Dr Girish Sahni
Director
Institute of Microbial Technology
Chandigarh

Smt. Suman Singh
Scientist
Central Scientific Instruments Organisation
Chandigarh

Shri Kulvinder Singh
Scientist
Central Scientific Instruments Organisation
Chandigarh

Dr. (Mrs.) Anamika Kothari
Medical Officer
Central Scientific Instruments Organisation
Chandigarh

Dr. P.K. Jain
Scientist
Central Scientific Instruments Organisation
Chandigarh

Controller of Finance and Accounts or
Finance and Accounts Officer
Central Scientific Instruments Organisation
Chandigarh

Shri Randhir Bhatnagar
Scientist
Central Scientific Instruments Organisation
Chandigarh

Controller of Administration or
Administrative Officer
Central Scientific Instruments Organisation
Chandigarh
(Member Secretary)

Shri Vinod Karar
Scientist
Central Scientific Instruments Organisation
Chandigarh
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Research Council (2009-10)
Chairman
Prof Surendra Prasad
Director
Indian Institute of Technology
New Delhi

Members
Prof ML Munjal
Professor and Convener
Facility for Research in Technical Acoustics
Indian Institute of Science
Bangalore
Dr MR Nayak
Scientist
National Aerospace Laboratories
Bangalore
(Director General's nominee)
Dr S Banerjee
Director
Bhabha Atomic Research Centre
Mumbai
Dr SS Sundaram
Member Director
Instrument Research & Development Estt.
Dehradun
Prof KK Talwar
Director,
PG Institute of Med Education and Research
Chandigarh
Prof S Anand
Centre for Biomedical Engineering
Indian Institute of Technology New Delhi

Prof MS Kang
Vice Chancellor
Punjab Agricultural University
Ludhiana
Shri Yogesh Kumar
Technical & Business Consultant
National Aeronautical Laboratories
Bangalore
Shri Anil Sachdev
Director (Personnel)
Bharat Heavy Electricals Ltd
Delhi
Director
Central Mechanical Engineering
Research Institute
Dr Naresh Kumar
Scientist and Head
R&D Planning Division
Council for Scientific and Industrial Research
New Delhi
(Permanent invitee)
Dr Pawan Kapur
Director
Central Scientific Instruments Organisation
Chandigarh
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Organisational Structure

Research
Council

Management
Council

Admn
V-1
Agrionics

V-2

V-3

V-4

Medical
Inst.

Optical
Inst.

Photonics

VSy

H-1
Nano Bio Photonics

H-2
Computational Inst.

H-3
HRD

H-4
Knowledge Management

H-5
Infrastructure and S&T
Support
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CSIO
Central Scientific Instruments Organisation
(A Constituent Laboratory of CSIR)
Sector 30-C, Chandigarh-160030 (India)
Tel:0172-2657265 (Direct) / 2657190 /
2651745 Ext. 200
Fax:0172-2657082/2657267
E-mail:drpawankapur@yahoo.com
director@csio.res.in
Website:www.csio.res.in
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