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From the Director’s Desk

CSIR-CEERI has crossed another year of successful pursuit of scientific and technological
achievements despite challenges of changing time and expectations. Technology landscape in the area
of Electronics and allied areas is undergoing decisive changes. At the same time, there is an increasing
demand on the lab for greater focus on delivery of industry-facing and human-centric technologies leading
to tangible, novel and useful products. I can say with confidence that CSIR-CEERI family, in this changed

context, has charted out a definitive path for itself.

CSIR-CEERI has embarked on a journey for attaining excellence in the core areas of expertise.
Mission mode projects, approved last year, have given CEERI an opportunity to work intensively on problems

of national significance in close collaboration with industry.

Interaction with industry has enhanced over the last year. Five technologies were transferred to
industry generating about Rs. 1.00 crore in terms of license fee. CSIR-CEERI has also initiated a number of
sponsored projects with various industries.

CSIR-CEERI has set up a CoE in Al in collaboration with M/s NVIDIA. It has started an innovation-
cum-incubation centre at Jaipur. In principle it has been agreed that CSIR-CEERI will set-up and manage a

multi-disciplinary technology development centre for CSIR at Naraina, New Delhi.

I am confident that with the support of all we shall continue to walk on the right path to bring
greater glory to the lab, CSIR and nation.

(Santanu Chaudhury)
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Introduction

CSIR-Central Electronics Engineering Research Institute (CEERI) Pilani is a constituent laboratory
under Council of Scientific and Industrial Research (CSIR), established in 1953. The institute has a research
extension centre at Chennai, innovation-cum-incubation hub at Jaipur, and multi-disciplinary technology
development centre at Naraina, New Delhi. The vision of the institute is to become a globally renowned
coveted destination for scientific knowledge, research excellence and innovative technology in electronics
as well as allied sciences and engineering, with high social and strategic impact. Keeping in view of the
country’s socio-economic, industrial, scientific and strategic requirements, mission and mandates are being
identified to work in the area of science and technology; to innovate and collaborate with industry for
innovative product development; to nurture trans-disciplinary hub of globally competitive technology in
the area of electronics and allied sciences; to deliver technology for strategic requirements and industrial
needs; to nurture and to motivate the disruptive innovations for entrepreneurship in the area of electronics
and allied engineering; and to nurture the academic and scientific pursuit for manpower development.

India has the potential to develop and manufacture electronics and communication hardware
systems and embedded software for the global markets in the areas of [oT, Al and 5G and can gain higher
global share besides meeting the country’s future societal and strategic requirements. CSIR-CEERI is poised
to play a key role in this context. Driven by the mission and mandate, CSIR-CEERI has re-positioned its
research activities to be the aligned with the focus of technology evolution and market demands. CSIR-
CEERI has now defined its R&D agenda to focus on Smart Sensors for [oT platform, Al and Machine
Learning Integrated Cyber-Physical Systems and Micro and Millimeter-wave Devices for 5G and beyond.
This would also help CEERI to achieve the self-sustenance model of CSIR. As per CSIR commitment and
projections, CEERI is expected to generate 25% of the total budget through ECF and 15% of the salary
budget through LRF. CSIR-CEERI has met this target in the financial year 2017-2018. To increase the
income of the lab, we need to enhance earning through deliveries in public, strategic, societal, and private
goods.

Smart Sensors: During the last several years, autonomous sensing systems have gained significant
attention due to the reduction of on-state power consumption of the electronic components and the spread of
wireless communication technologies. Measurement, monitoring, and controlling of the environmental and
physical parameters have become necessary in many important areas, such as home automation, industrial
automation, medical aids, mobile health-care, elderly assistance, intelligent energy management and smart
grids, automotive, traffic management, and many others. It is also essential to measure and monitor the
quality of important liquids (milk, water, and other beverages) and food items. Smart sensors are sensors
with integrated electronics that can perform one or more of the logic functions, two-way communication,
make decisions, and store information for future analysis. Many undesirable sensor characteristics, which
include input offset and span variation, nonlinearity, aging, temperature effect and cross-sensitivity can be
automatically corrected by advanced algorithms (correction schemes) running on processors present in the
smart sensor. Internet of Things (IoT) is all about physical items talking to each other, machine-to-machine
(M2M) communications and person-to-computer communications. It is expected that by 2025, the loT
nodes will connect most of the objects, many of which are essential in our day-to-day life. Key technologies
that will drive the future [oT will be related to smart sensor technologies like advanced MEMS sensors,
bioelectronics, nanotechnology and miniaturization of the sensing devices. The market projections of
water and air quality monitoring, industrial IoT and wearable sensors justify the focus on the area of smart
sensors. It is predicted that mix of smart sensor, machine learning and artificial intelligence can provide
a new insight to predictive maintenance, healthcare and environmental pollution monitoring leading to
substantial saving of revenue of enterprises by 2022. In CSIR-CEERI, a significant effort has been invested
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Introduction

into MEMS design and other semiconductor devices over the last 10 years. To leverage this expertise, CSIR-
CEERI has identified design and development of smart sensors and actuators using MEMS and related
technologies as a key component of its future roadmap. The application domains can cover micro-sensors
and actuators for physical quantities, communications (RF-MEMS), chemical assay (micro TAS) and
biochemical/biomedical assay (hioMEMS). Use of nanotechnology will enhance CSIR-CEERI’s capability
substantially. Exploiting CSIR-CEERI’s capability of SoC design and embedded system development along
with sensor and actuator design expertise, CSIR-CEERI is perfectly poised to explore the field of smart sensors
and actuators to develop new technologies and know-how as well as respond to projected market demands.

Cyber-Physical Systems: Cyber Physical Systems (CPS) are smart networked systems with
embedded sensors, processors, and actuators that are designed to sense and interact with the physical world
(including humans), and support real-time guaranteed performance in safety-critical applications. In CPS
systems, the joint behaviour of the“cyber” and “physical” elements of the system is critical - computing,
control, sensing and networking can be deeply integrated into every component, and the actions of
components and systems must be safe and interoperable. CPS connects strongly to the currently popular
terms of Internet of Things (IoT), Industry 4.0, the industrial Internet, Machine-to-Machine (M2M), Internet
of Everything (IoE), TSensors (Trillion Sensors), and The Fog (like The Cloud, but closer to the ground).
All of these reflect a vision of a technology that deeply connects our physical world with our information
world. Emerging 5G technology is becoming a major enabler of this evolution. The term “CPS” is more
foundational and durable than all of these, because it does not directly reference either implementation
approaches (e.g. the “Internet” in loT) for particular applications (e.g. “Industry” in Industry 4.0). It focuses
instead on the fundamental intellectual problem of conjoining the engineering traditions of the cyber and
the physical worlds. The cyber physical system is driven by the growth of applications in agriculture,
water distribution, building controls, defence, emergency response, energy, intelligent manufacturing, and
transportation. The confluence of the embedded and Internet worlds has led to the concept of Cyber-Physical
Systems (CPS). These refer to ICT systems (sensing, actuating, computing, communication, etc.) embedded
in physical objects, interconnected (including through the Internet) and providing citizens and businesses
with a wide range of innovative applications and services. These also exploit the emerging Internet of
Things (IoT) and smart sensors and trigger the next innovation towards intelligent and autonomous systems.
Al and machine learning is playing a key-role in this matrix. Embedded ICT market today is estimated
to grow to Euro 350 billion in next five years driven by demands in industrial and social sectors. Key
drivers in the Indian context will be Smart City initiatives, Transportation, Smart Grid, Health Services
and Smart Manufacturing and Process Control. The focused effort in this area of Cyber-Physical Systems
can enable CSIR-CEERI to embark on a path to develop technologies touching the lives of millions and
transforming industries through cutting edge initiatives and making itself a potential partner in the new ICT
revolution. The capability to deliver smart sensors would supplement and complement growth inthis area.

Microwave Devices: Microwave tubes play a vital role in several fields of strategic importance to
atomic energy, particle research, satellite communication, defence, biomedical and industrial applications.
Hence, the necessity of their development and production within the country has been emphasized time
and again. The development and production of MW tubes involve several highly advanced and critical
technologies. With the growing demands on enhancing the performance parameters like efficiency, power,
frequency coverage/bandwidth, life and reliability, the corresponding technology becomes extremely
complex and challenging. Such technologies are available with only a handful of countries around the
globe including India. India is aiming to nurture its capabilities in developing state-of-art technologies
required for these devices. During the course of time, CSIR-CEERI has developed a very strong design and
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technological base with a modest investment. It is proposed to further advance the existing research, design
and technological capabilities of CSIR-CEERI which has been working in this vital area right from its
inception and is the only agency in the country which has been associated with R&D of different types of
microwave devices. With the emergence of 5G technologies, demand for relevant mm-wave technologies
has changed the landscape of technology development in this area. CEERI is now orienting its research effort
towards designing and developing high power nm-wave devices for meeting demands of high bandwidth
communication in the realm of 5G and beyond.

To meet the future projections of CSIR-CEERI and thrust areas of R&D, and also by-and-large the
country’s needs, it is intended to establish direct contact with stakeholders and stakeholder organisations
through community meetings, workshops, seminars, or official meetings to solicit input, present and
explain the new research, application of research to management or other community needs. Based on
these, various projects and research activities with clear-cut deliverables would be carried out. The plan for
revenue generation includes the service based business model, collaborative projects, technology licensing,
technology services, skill development and training, setting up incubation centres and equity from start-ups.
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Development of Capacitive RF MEMS
Switches

High frequency communication system
use coaxial switches and wave guides which have
the size and weight disadvantage for space bound
systems. RF MEMS offer the advantages on size
and scale commensurate with solid state devices
with lower power consumption and superior RF
response. At present, fully operational commercial
RF MEMS switches are not available due to low
speed and reliability issues (as compared to solid
state devices), though a significant number of
academic and industrial R&D institutions are
working in this area. The present R&D project has
resulted in the development of compact and reliable
RF MEMS switches that can be used for space
communication and security applications and are
also to be used as basic building block for complex
structures e.g. phase shifters required for strategic
applications such as space communication, and
system automation.

RF MEMS switch with insertion loss less
than 0.5 dB developed at CSIR-CEERI is shown
along with its equivalent circuit and measured
results versus simulated results performed on HFSS.

After wafer characterization, parasitic added
by top cap used in packaging are optimized as shown
in figure. Using optimized cavity height of 50um
depth, RF MEMS switches are diced and packaged.
After packaging, cycling analysis is performed for
450 million runs which results in negligible change
in insertion loss as shown in figure.

Packaged RF MEMS switch was also
successfully tested at user agency, SAC-ISRO,
Ahmedabad.

. S—
)

]
.
B
e Lo
- e
A

" - - » a =
Fmgancy [

Equivalent circuit and comparison of measured versus sim-
ulated results

Fringing Faeld Effect
M, Eel

(7N

CU‘| |

(ayWithout Packaging

| BT

(ciPackaged with
eptimised cavity hoight

(BWith Packapng

Parasitic optimization used for packaging with top silicon
cap

4]

a

)

an

aa oy
i- =

an, el -

-

s

S S ST TR . T

0em 007 CURLEER)

v xr

SEM image of the packaged switch with its insertion loss
over the 450 million cycles

MEMS based Gas Sensor Platform

CSIR-CEERI has developed MEMS based
metal oxide gas sensors for various applications.
Gas sensors for ammonia and hydrogen sulphide
have been demonstrated with in-house developed
interface electronics. Developed gas sensors are
bulk micro machined and consume very low
power. Gas sensors are characterized in controlled
environment chamber to observe response at various
gas concentrations. Operating temperature for
different gases is adjusted by the Platinum micro-
heater. Platinum being a noble metal exhibits stable
electrical and mechanical properties even at higher
temperatures. Developed system has the capability
to monitor data wirelessly (IoT enabled).
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Optical image of the packaged gas sensor

Low-g  Accelerometer:  Fabrication and
Characterization
A low-g accelerometer has been designed

and fabricated. Fabricated sensors using bulk
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micromachining process are shown in figure.
Device has been tested with LDV (Laser Doppler
Vibrometer) and results are shown in figure.
Transient response of the accellerometer is also
depicted in figure.
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Installation and Testing of Hotplate
Integrated Micro-farming Unit at DRDO-
DIHAR, Leh

A project on customization of LTCC
hotplate for warming of micro-farming unit in high
altitude cold desert has been taken up by CSIR-
CEERI. Under this project, fabrication of hotplate
prototypes was carried out at CSIR-CEERI and
the hotplate integrated micro-farming unit was
installed and tested successfully for maintaining
the temperature inside the unit in the range of 18-
20 °C at DRDO-DIHAR, Leh. Seeds of crops viz.
fenugreek, radish, etc. were grown in micro- farming
units (with and without hotplates) and parameters
including plant height, shoot diameter, leaf area,
leaf length, leaf width, and weight of the crop
grown were measured. Germination and growth
of above seeds in the micro-farming unit integrated
with hotplates placed inside cold chamber with
ambient temperature of -3 °C was also demonstrated
successfully at DRDO-DIHAR, Leh.

—] _

r 5 e || —
Micro-farming unit installed at DRDO-DIHA

R, Leh

IoT-ready Smart Solar Tree
This project aims to design a solar tree

where solar panels with optimized orientation and
position of individual solar leaves are placed in order
to obtain the required power generation curves, for
example, increasing the energy production during
the winter months when solar insolation is low. The
analytical study has shown that there is scope for
location-specific design of solar tree to alter the
energy generation curve as desired. CSIR-CEERI
has developed and installed two such 500 W IoT-
ready smart solar trees at CSIR-CEERI, Pilani
Campus as shown in figure below. The designed
solar tree provides as high as 14.80% increase
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in power extraction in the months of October
to February while increasing the annual power
generation by 3.92%. The 500 W solar tree stands
4.6 m tall and occupies only 0.25 m? of ground
space. It is designed to withstand a wind speed of
150 kmph. The electrical design of the tree is such
that it extracts the maximum power from the sun
irrespective of the season.

The solar tree has integration of various
pollution monitoring sensors namely PM2.5, PM10,
carbon dioxide (CO,), temperature, and humidity.
Power monitoring sensors are also embedded in the
sensor node. In addition, the solar tree is connected
to a smart surveillance camera system that includes
detection and recognition of vehicles. The real-time
monitoring of the various parameters through a
global web server is shown through a dashboard. This
helps in remote monitoring of pollution parameters
and adds to the security of the location. The IoT-
ready smart solar tree can serve as a street lighting
system, a Wi-Fi hub as well as it has provision for
laptop and mobile charging.

1 o [ .‘-

—

500 W solar tree installed at CSIR-CEERI, Pilani

The IoT-ready smart solar tree is a
decentralized power generation unit which can be
scaled and configured according to location and
desired application. Integration of distributed
sensing, surveillance, and customizable sensors
makes the solar tree deployable in smart cities,
campuses, agricultural lands, border security area,
etc. This research activity is in line with the Smart
City Mission of Government of India.

Photovoltaic-Thermal (PVT) Co-generation
System

Solar energy based technologies have
increasingly gained importance due to abundant
availability and renewable nature of the energy
source. The current technologies being deployed
to extract solar energy are either solar photovoltaic
or solar thermal systems. It is to be also noted
that the Silicon solar cells offer limited electrical
efficiency of ~20%, losing the remaining energy
as heat due to band-gap, thermalization, and
resistive losses.

To mitigate these issues, a feasible
pathway to improve the overall system efficiency,
is by converting heat losses to accessible heat
using a Solar Photovoltaic-Thermal (PVT)
system. The solar PVT system consists of solar
PV module integrated with a heat recovery
system to simultaneously produce electrical and
thermal energy. A non-concentrating PVT system
that gives both thermal and electrical output
synchronously, a 300 W_and 600 W PVT system
has been developed and installed at CSIR-CEERI,
Chennai as shown in figure.

The system has been provided with a large
insulated 500 L storage tank to store the heated
water which can be used during the night. The
designed 300 W_Solar PVT system has an output
of 50-70 LPD at a water temperature >60 °C in the
hot and humid conditions of Chennai. The typical
performance curve of double glass PVT system is
shown in figure. The system has been tested for
both single and double glass mode under various
outdoor conditions of Chennai to characterize
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its performance. Further, for data collection, a
dedicated data acquisition system as shown in
figure has been installed and real-time monitoring
is being done to detect any aberrations. The solar
PVT system is anticipated to provide >20% cost
savings and >50% roof space savings compared
to standalone solar PV and solar thermal systems.
The technology has been transferred to M/s.
Birds Eye Energy Technologies, Hyderabad, for
commercialization.

300 W, and 600 W, PVT system
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Intelligent Human Health Monitoring System

The main activities in this project were
the creation of a database consisting of nearly 100
hours of data collected from Samsung gear band
from primarily three subjects under different states
(sedentary, sleep and fatigue); Implementation of
optimized and advanced signal processing methods
for conditioning of Photo Plethysmography (PPG)
signals were collected from Samsung gear band
and relevant feature sets were extracted from the
derived heart rate (HR) and heart rate variability
(HRV) measures. Feature sets were used for machine
learning based state classification and accurate
detection of fatigue. A database consisting of over
120 videos for subjects with different skin-tones and
captured under different scenarios such as varying
lighting conditions, camera configurations, camera
settings etc. for obtaining videoplethysmography
signals was also created. Implementation and
rigorous testing of advanced video signal processing
methods such as the Spatial Subspace Rotation (2SR)
and RGB (temporal averaging of green channel)
methods for the extraction of videoplethysmography
(VPG) signals from videos of subjects for detection
of anomaly was done. Additionally, a video database
of human fall detection for 22 persons consisting of
2700 video clips was also generated and human fall
detection was performed using 3DCNN and CNN-
LSTM based deep learning techniques.

The two technologies were successfully
demonstrated to the technical team of Samsung from
South Korea, and the management team of Samsung
R&D India.
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Acoustic Milk Analyser
It is a milk analyser for measurement of

milk constituents like fat, protein, lactose, water and
total solids based on ultrasonic principle. The key
specifications are as follows:

* Chemical free milk quality measurement

*  Measurement time: < 45 seconds

» User Friendly operation,

* On field auto calibration facility

* Fat measurement range: 0-14%

* Fat measurement accuracy: 0.1%

* Affordable solution

PRADUMN unit

Handheld Milk Fat Tester

The prototypes of Handheld Milk Fat
Tester have been successfully developed, tested and
demonstrated. The specification details are given

below:

Type Specifications

Milk composition (%) Fat; Range: 0-9%; accuracy:
Acoustic milk analyzer +0.3%;

Communication RS232 for computer
Prevention of Adulteration in Milk Real Time | Measuring time < 20 seconds
Remote Milk Supply Monitoring Network |Sample volume 5-10 ml
(PRADUMN) Usage Domestic

The prototype of integrated milk quality [ Principle Electrochemical

analyser has been tested at lab as well as at field [Sample test charge Nil

sites. The specification details are given below:

Type Specifications

Adulterants detection | Urea, salt, detergent, boric acid,

and indication caustic soda, sodium bicarbonate,
ammonium sulphate and hydrogen
peroxide

Milk composition (%) | « Fat; Range :0-14%; accuracy:
0.1%;

e SNF; 5-12%; accuracy: 0.2%

* Added Water; Range: 5-75%;
Accuracy: 3%

Communication * GSM for central monitoring
*RS232 for local printer and
computer interface

Measuring time <50 seconds

Sample volume 15-20 ml Milk fat tester

Annual Report September 2017-August 2018 5
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Handheld Milk Quality Analyser

The prototypes of handheld milk
adulteration tester (Ksheer tester) have been
successfully developed, tested, and demonstrated.
The specification details are given below:

Type Specifications
Adulterants

detection and

Urea, salt, detergent, boric acid, caustic
soda, sodium bicarbonate, ammonium

indication sulphate and hydrogen peroxide

Communication * GSM for central monitoring
» RS232 for local printer and computer

interface

Measuring time <15 seconds

Sample volume 5-10 ml

Usage Domestic
Principle Electrochemical
Sample test charge | Nil

Ksheer tester (hand-held milk quality analyser)

2D/3D Dental Endoscope Using Single Camera

We have developed a 2D/3D dental
endoscope to enable a dentist to examine and assess
the damaged teeth easily. Further, he can store
the medical data such as patient visit history, 3D
snapshot, and 3D video. He can also select a region
of interest (Rol) from the live video and visualize it
in greater details by zooming it 2X times.

The novelty of the project is a new
generation of 2D/3D endoscope having depth
perception that has significant advantages over the

2D endoscope, which lack depth of field and also
contribute to image distortion. It has the potential
benefits of 3D versus 2D and high-definition (HD)
visualization over the standard-definition (SD). A
single HD camera is employed to develop the 3D
endoscope. It reduces the width of the endoscope
and the overall cost is approximately equivalent to
the normal 2D endoscope. This device can be used
either as a 2D or as a 3D dental endoscope.

B

2D/3D view from the dental endoscope

Smart Breath Analyser for Blood Alcohol
Concentration Measurement

A smart breath analyser for blood and breath
alcohol content measurement has been designed and
developed using in-situ developed tin-oxide based
gas sensor. System provides facility to measure
breath and blood alcohol content in real time and
saves data along with picture and ID information.
System also provides on-site calibration feature
using different calibration methods implemented in
smart phone based Android app. It also has capability
to share data on cloud for further analysis and
record purpose. Overall system is user friendly and
compact. The system has gone through an internal
technology assessment process and currently system
is at TRL-4. Different versions of smart breath
analyser are shown in the figures below.
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(b)

S

(a) Smart breath analyzer-1.0 (b) Keychain typebBreath
analyser

e W

Ca = it e s a0
Smart breath analyzer-2.0 (smartphone type and standalone
type)

Design and Development of Ku-band 140 W
Short-length Space Traveling-wave Tube

For indigenization of the technology, few
prototypes have been developed for repeatability
of both performancre and technology. Short-
length space TWT, so named, due to low gain in
comparision to conventional Ku-band TWTs and
hence length of the TWT is also cosiderably less.
The gain of this Ku band TWT is typically about
half of conventional high gain space TWT. Due to
size reduction and as a consequence reduction of

weight, the device becomes more complex.
i

Prototypes before delivery to SAC-ISRO

Two final proptotypes (deliverable models)
were developed, characterized, and inspected by
SAC-ISRO scientists for QA. Finally, both the
prototypes have been potted with space grade
material and packaged. After final bench test and
endurance test, both the prototypes have been
delivered to SAC-ISRO, Ahemedabad in May 2018.

The microwave power module (MPM)
version ofthe space TWT has stringent specifications,
namely, power and gain flatness over the entire
band, high efficiency, high linearity, communication
parameters, light weight, etc.

Packaged TWTs with MPM

Testing results and closure report have
been approved and the project has been formally
closed.

Commissioning of 42 GHz, 200 kW CW/
Long Pulse Gyrotron

DST sponsored multi-institutional (IPR-
Gandhinagar, SAMEER Mumbai, IIT Roorkee,
IIT-BHU Varansi, and CSIR-CEERI Pilani as
nodal laboratory) R&D prototype of 42 GHz, 200
kW gyrotron has been successfully tested at IPR
Gandhinagar and highly encouraging results have
been obtained. Testing was witnessed by a high level
external expert committee. Figure (a) shows the
developed 42 GHz gyrotron at CSIR-CEERL, figure (b)
shows the mounted gyrotron inside the magnet system
at [PR and figure (c) shows the measurement results.
125 kW RF power at 58 kV voltage has been measured
with 500 micro-second pulse at the desired oscillation
frequency. The experimental results are closely
matching with the simulation results of the beam-
wave interaction. The results validate the indigenous
design and development capabilities of CSIR-CEERI.
Presently, the RF power measurements in long pulse
are not possible due to the limitations of available
cooling system and power supply at IPR-Gandhinagar.
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(b): Mounted gyrotron in the magnet system

(¢): Measured results of RF pulse along with beam voltage
and beam current for the gyrotron

Development of 35kV/3kA Thyratron for
Line-type Pulse Modulator for Linear
Accelerator

The R&D project on development of
35kV/3kA thyratron was taken by CSIR-CEERI with
the major objective of developing three numbers of
Deuterium thyratrons for line-type pulse modulator
for linear accelerator at BARC Mumbai. Thyratron
is a low-pressure gas discharge based plasma
switching device used as a unipolar closing switch
in high-power pulsed systems. The switching action
is achieved by transfer from insulating gas to the
conducting properties of ionized gas. Due to plasma
fill, thyratrons can handle much greater currents than
hard vacuum valves/tubes. It finds wide applications
for driving pulse laser systems, crowbar systems,
pulse modulators, accelerators, synchrotrons, Radars,
high energy physics research, etc. The specifications
of the thyratron are as follows:

Gas Deuterium
Peak forward anode voltage 35kV
Peak forward anode current 3 kA

Rate of rise of anode current S kA/uS
Pulse repetition rate 250 Hz
Pulse width S5uS
Average current 3A
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Developed third prototype of 35kV/3kA thyratron under
testing at CSIR-CEERI

Under this project, two thyratron tubes had
already been successfully tested and delivered to
BARC, Mumbai. The third prototype of 35kV/3kA
Thyratron (LPT-03) has been successfully tested
at CSIR-CEERI for time duration of more than 40
hours at different forward voltages 20-36 kV, current:
2.07 kA, pulse of ~ 1us FWHM, 10-50 Hz pps. The
observed time jitter in the anode voltage, anode
current and trigger waveform is ~5 ns. The developed
third prototype of 35kV/3kA Deuterium thyratron is
shown in figure. The test results of the thyratron at
CSIR-CEERI are shown in figure. The performance
of the thyratron has been satisfactory throughout its
testing. The prototype thyratron (LPT-03) was also

delivered to BARC Mumbai for further testing. The
testing/ conditioning of the thyratron was performed
jointly by a team of BARC and CSIR-CEERI
scientists during January 8-12, 2018 for duration of
~30 hours. The test setup consists of a conventional
resonant charging PFN based line type modulator.
The thyratron test results at BARC are shown in
figure. The performance of the thyratron (LPT-03) has
been satisfactory and the project has been completed
after the successful deliveries to BARC, Mumbai.
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Anode voltage, trigger voltage and current waveforms of the
thyratron (LPT03)
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Major Achievements

3.0 MW S-Band Tunable Pulse Magnetron

CSIR-CEERI has developed three nos. of 3
MW Magnetron and continuous hard conditioning
and aging of these prototypes was carried out as
per user requirements. BARC scientists visited
CSIR-CEERI on December 2017, to witness the
performance of these lab-prototypes and found
them meeting all the electrical specifications as
Subsequently, CSIR-CEERI
successfully transferred three numbers of developed
3 MW S-Band tunable pulsed magnetrons with
their complete know-how, indigenously developed
electromagnet, and a motorized tuning mechanism
system to EBC Kharghar of BARC, Mumbai on
August 24, 2018.

per requirements.

3 MW Magnetron prototypes with electromagnet

=

and tuning system

Mercury-Free Plasma UV-Lamp Based Air
Purifier

Photocatalystic oxidation (PCO) is the
most preferred solution for eliminating odours,
decontaminating the surfaces and purifying the
indoor air. At present, mercury based two UV-lamps
of wavelength 254 nm and 185 nm are used in the
advanced photocatalystic oxidation process. VUV-
light of wavelength 185 nm combines with ambient
air humidity and creates hydroxyl radicals. The OH-

created may freely react with organic molecules to
partially ionize or fully oxidize them to CO, and
H,O.

2

CSIR-CEERI's  mercury-free  plasma
(MFP)-UV-lamp generating wavelengths of 253 nm
and 172 nm have been used to provide the required
hydroxyl radicals. The 172 nm photons interact
with titanium dioxide (TiO,) catalyst and generate
hydroxyl radicals, hydro peroxides, photo plasma
and super oxide ions, whereas 253 nm wavelength
interacts with the airborne bacteria and viruses to
destroy them. Ultimately, the developed system can
eliminate odors, bacteria, viruses, mildew, mould,
noxious gases and volatile organic compounds in
indoor environments.

Mercury-free plasma UV-lamp based air purifier
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“ Performance at a Glance

Ongoing Contract R&D Projects
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Performance at a Glance

CSIR-CEERI Manpower
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Ongoing Projects

LTCC/Thick-film  Hotplate
Warm-Insoles for Shoes

A special type of hotplate with unique
interconnection technology has been designed and
developed using LTCC/thick-film technology for the
purpose. The hotplates are highly rugged, reliable
and provide mechanically and thermally strong
interconnections. They can be battery operated
with a charging time of 3-4 hours and battery
runtime of 6-7 hours. The fabrication process is
environmentally friendly. The insoles integrated
with LTCC/ thick-film hotplates are capable of
keeping feet warm near to body temperature (insole
temperature around 37°C). These warm-insoles are
useful for people living in extreme cold climatic
regions, high-altitude cold deserts and army soldiers
serving at high-altitude posts. These warm insoles
are reliable and have a long battery life.

Integrated

LTCC/ thick-film hotplate integrated warm-insole

Instant Water-warming Unit using LTCC/
Thick-film Hotplates

The hotplate-based instant water-warming
unit warms the running-water flowing through
a pipe with less waiting time (~1 min.) and with
low-power consumption as compared to the
conventional water heating systems. The water
at the outlet is heated to 15-20°C more than the
inlet water and flows with a flow-rate of about 250
ml/min. The instant water-warming unit does not
require a storage tank and can be installed space.
The product can be used in domestic applications
such as kitchen, washroom, etc.

Instant water-warming unit

Fabrication of Disk Resonator Gyroscope

Due to its small low power
consumption, and ease of fabrication, MEMS
gyroscope is the dominant technology used in
consumer and automotive applications. This
device is also entering use in tactical-grade
applications which require stable scale factor
and low bias drift (<10 °/hr). The Disk Resonator
Gyroscope (DRGQG) is an attractive candidate for
such high performance device. As part of this
project, DRG 1is to be fabricated using DRIE
based technology. Some initial results of DRIE
optimization process are shown in the figure
given below.

size,

DRG structure realized using DRIE

Design Optimization of Epi-layer Structure
for UV LED

The project entitled “Development of III-
nitride white and UV LED technology for green
energy and societal impact” sponsored by the office
Principal Scientific Advisor to the Government of
India, is being carried out as a synergetic project in
association with IRPE-Kolkata and [ISc-Bangalore.
Under this project, the activity of “Development of
UV LEDs on to sapphire substrates” is being carried
out by CSIR-CEERI and IRPE-Kolkata. IRPE-
Kolkataisresponsible for growth of the AlGaN-based
epitaxial wafers by MBE, whereas CSIR-CEERI is
responsible for design of the epilayer and device
structure and device fabrication. Characterization of
the processed wafers and devices would be done both
places. The objective of the project is to design and
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develop AlGaN-based ultra violet light emitting
diodes (UV LEDs) emitting at 260nm — 300nm
range grown on sapphire substrates with FWHM in
the range 10-15nm with single device power levels
up to SmW (5% EQE) under DC bias conditions.

The epitaxial layer structure of UV LED
has been optimized using SimuLED software.
Figure represents the optimized UV LED
structure, which consists of an AIN buffer layer,
n-AlGaN, active region, a AlGaN EBL layer,
p-AlGaN and top layer of p-GaN. The active
region consists of five AlGaN QWs with AlGaN
barriers. Thicknesses and Al fraction in each
layer were optimized.

The optimized deep UV LED structure is
capable of producing emission wavelength of about
265 nm with an IQE of 54.9% at current density of
29.21 A/cm?. Important output parameters re given
in Table that follows.

Table: Output Parameters of the UV-LED after
simulation

Output Value
Threshold Voltage (V) 5.80
Peak Wavelength (nm) 265.31
Maximum IQE 54.90 %
IQE Droop at 250 A/cm? 41.70 %
p- GaN {20 nm})

Schematic diagram of optimized structure
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Design and Fabrication of Large Deflection
MEMS Bimorph Elements for Tunable
Filters

The aim of the project is to design and
fabricate a large deflection electrothermally actuated
tuning element to be used in dielectric resonator/
cavity filter. To achieve the desired goals, bimorph
tunable elements are designed with different material
combinations like Silicon dioxide/Aluminum,
Silicon dioxide/Gold, Silicon dioxide/Poly-Silicon
and Silicon dioxide/Platinum. Finite element
analysis of the bimorph element design has been
done to find displacement and thermal distribution
of structure. The mask design of optimized structure
was generated and photolithographic masks were
fabricated at CSIR-CEERI.

3 Vv harmatios b Limbrimiatong
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Optical image of bimorph tunable element fabricated at
CSIR-CEERI

For device fabrication, two approaches are
taken.
a) Surface  Micromachining
Photoresist sacrificial layer
b) Bulk micromachining using back side Deep
Reactive lon Etching (DRIE)

using  Metal/

A total of three fabrication runs were
completed to find the fabrication process feasibility
of different structural and sacrificial layers. In the
first fabrication run, device was fabricated using
SiO,/Au/SiO, structural layer with metal and
photoresist as sacrificial layer. High deposition
temperature of successive structural layers limits the
use of photoresist as sacrificial layer whereas surface

uniformity of metal and chemical compatibility with
different etchants limits the choice of metal sacrificial
layers. Keeping this in mind, use of sacrificial layer
was avoided and back side deep reactive ion etching
was used instead.

In the second fabrication run, device was
fabricated using SiO,/Poly-Silicon/SiO, structural
layer and backside deep reactive ion etching (DRIE)
for release of central platform and in the third
fabrication run, device was fabricated using SiO,/
Au/Si0, structural layer and backside deep reactive
ion etching (DRIE) for release of central platform.
Environment-friendly Silicon-based
Thermo-electric Material

Deposition of CVD polycrystalline Silicon
on thermally grown SiO2 and characterization of the
film have been done. Simulation of ion- implantation
of Boron to determine the dose and energy of the
implant was done to ensure uniform distribution of
the ions throughout the film thickness. Low energy
ion-implantation was done through an implantation
barrier layer.

The Boron ion-implanted samples were
furnace annealed at various temperatures and
for different time durations and their electrical
conductivities have been measured in Van der Pauw
geometry. The dopant levels of the Boron ions were
varied and activated by RTP and their electrical
conductivities have been measured. Both sets of
samples, furnace annealed and RTP activated,
show comparable performance. Clear trends are
observed for the electrical conductivities as a
function of dopant levels and annealing parameters.
The electrical conductivities increase six orders of
magnitude due to p-type doping of the films. This is
one order of magnitude less than what we obtained
for the Arsenic doped sample.
Development of Magentoelectric based
Magnetic Field Sensor

Detection of low level magnetic signal
(nano-tesla) is a major challenge from technology
point of view. Emergence of micro-electro-

Annual Report September 2017-August 2018
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mechanical systems (MEMS/NEMS) has made
it possible to fabricate small size and light weight
magnetic sensing devices. Usually, magnetic sensors
are bulky and therefore, use of such sensors is very
limited. Small size, high sensitive magnetic field
sensors are required to monitor

Packaged Magetoelectric Based MEMS Magnetic Field
Sensor

Design and Development of Tunable Film
Bulk Acoustic Wave Resonators (FBAR) and
Filters

Packaged Tunable Film Bulk Acoustic Wave Resonator with
SMA connector

Annual Report September 2017-August 2018

Reconfigurable microwave filters/
duplexers  make  microwave  transceivers
adaptable to multiple bands of operation using a
single filter, which is highly desirable in today’s
communications systems with evermore growing
wireless applications. Tunable dielectric (BST)
will be integrated with Aluminium Nitride (AIN)
or Zinc Oxide (ZnO) to maintain high quality
factor (Q) and high figure of merit (FOM) with
enhanced functionality. Film Bulk Acoustic Wave
Resonators relies on piezoelectric effect and
piezoelectric material converts electrical energy
into mechanical energy in the form of acoustic
waves. This results to a miniaturized, High Q, high
power usable tunable acoustic wave devices.

Design and Development of Microcantilever
-based Sensing Platform

In-line with the country’s strategic
requirements, CSIR-CEERI has designed and
developed SOIl-based piezoresistive cantilever
platform devices for the detection of biological
agents. MEMS cantilever are smaller in dimension
and can be easily integrated with the on-chip
readout electronics to make it a portable platform
desired for point-of-care (POC) devices. The task
for the development of micro-electro-mechanical
systems (MEMS) based cantilever devices
has been financially supported by the Defence
Research and Development Establishment (DRDE,
Gwalior). Design and simulations were performed
using FEM based design tool. Placement of
piezoresistor were also optimized to measure
differential stress due to adsorption of any bio-
molecule on the functionalized layer. Based on the
simulations results, process technology has been
developed using Si (100) SOI wafers. The diffused
piezoresistors are connected in a Wheatstone
bridge configuration. Device platform was realized
by using wet bulk micromachining and DRIE
etching techniques. The device platform has two
cantilever beams where one cantilever is kept as
a reference cantilever whereas the other cantilever
is a sensing cantilever having gold layer for the
bio-functionalization. Packaged device is shown in
figures given below.
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Deliverable prototype

Deliverable prototype (close-up view)

FRP

Non-Destructive  Evaluation  of

Composites using THz Imaging
Composite materials, because of their

excellent strength-to-weight ratio and corrosion

resistance, are being increasingly used for
engineering the defence essentials such as tanks,
armour, naval hull, etc. However, composite
structures due to their inherently anisotropic nature
and generally viscoelastic behaviour pose challenges
to conventional non-destructive evaluation (NDE)
techniques which have lower achievable resolution.
Moreover, popular current techniques such as
ultrasound typically require contact with the sample.
Hence a fool-proof standoff NDE technique is highly
desirable.

At CSIR-CEERI, Chennai Centre,
THz technology is being explored for NDE
of composites. As a test model, Balsa wood-
sandwich composite with defects, has been
tested using a THz imaging system. Efforts are
also being directed to achieve sub-wavelength
resolution THz optics based on a super lens
structure and for the realization of compact THz
imaging system that would be suitable for in-line
quality control for industrial NDE applications.

In future, to achieve sub-wavelength
resolution, metamaterial based THz optics will be
employed. Design and integration of metamaterial
based super lens structure in the THz imaging
system for achieving spatial resolution beyond the
diffraction limit will be carried out. In addition,
development of optimized THz imaging modalities
to realize compact THz imaging systems suitable
for in-line quality control for industrial NDE
applications will also be pursued.
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Evaluation of Behavioural Video Analytics
System

In this project, CSIR-CEERI is assisting
UWML for preparation and review of the project
specification documents and procedures at various
stages of Behavioural Video Analytics (BVA)
System development and testing. The documents
and procedures are related to BVA product
requirements, BVA product system specifications,
Overall BVA product system specifications,
Intrusion detection algorithm specifications,
Violence detection algorithm specifications, Violent
language detection algorithm specifications, BVA
product detection probability analysis, Ul and
BVA components operation specifications, Anti-
vandalism box specifications, Download and
billing server specifications, BVA components and
cystem tests plans, BVA components and system
tests procedures, BVA system and components
in-factory tests tesults, BVA hardware/software
specification compliance with specifications and
testing.

In this project following activities have been
completed: Review and Finalization of the design
documents related to BVA product requirement,
specifications, intrusion  detection algorithm
specifications, violence detection algorithm
specifications, anti-vandalism box specifications,
and BVA application specifications; Review and
finalization of the design documents related to
Behavioural Audio Analytics (BAA) use case,

functional specifications, and Android application;
Design, review, and implementation of intrusion
detection algorithm (in video streams), violence
detection algorithm (in video and audio streams),
and Android application.

The activities in-progress are: Audio and
Video database generation for different use case
scenarios; Design of test methodology for testing
BVA and BAA Android applications; Design of use
cases for testing and validation of BAA system;
Design of use cases for testing and validation of
BVA system; Methodology for performance testing
of the BVA and BAA applications on different
Android devices/platforms.

Document Image Enhancement to Enable
Better OCR Performance

The main activities of the project that
have been completed are Implementation of
10-layer Deep Neural Network (DNN) architecture
with training code and design document; Basic
processing scheme for obtaining base level
performance; Dataset Creation and augmentation
for deep learning frameworks and noise removal
code; Implementation of convolutional neural
network or auto-encoder based resolution
enhancement module to achieve target OCR
accuracy of 85%; Implementation of end-to-end
deep learning network to simultaneously learn
document image de-noising, lines-removal and
resolution enhancement task. Final accuracy of
95% was achieved.

Detection of Threat Objects in Baggage and
Food Quality Inspection for Single View
X-ray Scanners and Development of Near
3D Image Visualization Software for Dual
View X-ray Scanner

The main objectives of the project are:
Development of threat-object detection algorithm
which has the ability to automatically detect threat
object in hand baggage during X-ray screening and
consequently raise alarm thereafter, in second phase,
the objective is the objective is to detect foreign
objects, missing object and broken items in food
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processing industry. During its third phase, the
objective is to developed 3D model using top and
side view for dual view X-ray scanning.

Power Assist E-trike for Differently Abled
Person

It has both manual as well as electric drive
to provide power assist to Divyang. The mobility
controller can automatically sense the change
in load due to different kind of road conditions
including change in inclination, rough surface and
flyovers. The electronics for the motor drive is
based on embedded system, 3-phase inverter and PI
controller. The wheel hub BLDC motor along with
electric drive has been fitted into the tricycle.

A prototype of e-trike with power-assist
manual mode has been developed and tested with
tricycle.

Implementation and testing of E-trike power assist

10kW 3-phase Converter with UPF for
Industrial Applications

Under this project, simulation of first stage
has been completed and hardware development
of first stage is under-process. Second stage
of DC-DC converter was also simulated and
coding is currently under-process.
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Simulated result of 10kW Vienna PFC rectifier

Development of Pollution-free E-cracker
(E-ladi)

Popular firecrackers, such as phuljhadis,
snake tablet, anar, ladi, and chakri generate PM
2.5 in levels of 200 to 2000 times the safety limit
recommended by WHO. Apart from the air/sound
pollution, there are several incidents of casualty due
to "'mis-firing of crackers. For reduction in pollution
level, an e-ladi has been developed as a lab prototype
using the concept of high-voltage electrostatic
discharge to generate light/sound effect. In this few
prototype, high voltage pods were programmed and
actuated in a pattern to give a feel of traditional ladi
cracker.

Programmable e-ladi with high voltage electrostatic
discharge
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RO Plant Status Monitoring System

An RO plant status monitoring system has
been designed, developed, and installed at fourteen
different villages of Rajasthan such as Pilani,
Deepalsar, Shivpura, Raboodi and Malsisar till now.
Developed systems have facility to monitor flow rate
of product water, different water quality parameters
(pH and TDS), alarm related to power failure and
high power in real time. Embedded monitoring
units have internet connectivity to transfer real
time data on server. A dedicated webpage has been
designed to monitor real time data of different RO
plant modes, water quality parameters and features
like flow, power failure etc. The monitoring unit
have HDMI based touch screen for human interface
with ARM 11 based processing and control unit for
multi-sensor connectivity. Overall system consists
of an embedded monitoring unit with actuation
unit for relay installed for water quality sensing
chamber. Power failure, overvoltage and under
voltage conditions have been monitored based
on phase failure relay unit feedback to embedded
monitoring unit. Other interface boards have readout

Field installation of RO status monitoring system

for all sensors and also actuation unit for sampling
chamber. Water quality sensing chamber has two
cycles for raw water and product water injection.
system takes raw water data once in a day, while the
product water data is taken at every hour internal.

Design of an Embedded System for Low cost
Haptic Rendering of Emotion Expression for
the Blind

A deep learning based emotion expression
recognition algorithm has been developed,
implemented, and fine-tuned for classification of
emotion expressions into seven different categories.
The testing of algorithm has been done for different
standard facial expressions databases as well as our
own developed Indian facial expressions database.
The algorithm has been ported on NVIDIA TX2
embedded platform.

A prototype of haptic device (hardware)
has been developed using micro-vibrators. The
developed device is capable of communicating
different expressions visually handicapped persons
through different vibration patterns.

The developed hardware has been integrated with
NVIDIA TX2 embedded platform. The integrated
system successfully generates different vibration
patterns for different expressions. The input to the
system is from live webcam. The communication
between the haptic device and the NVIDIA TX2
embedded platform which runs emotion expression
recognition algorithm is through Bluetooth (i.e.
wireless communication).

170 GHz, 100 kW Short Pulse Gyrotron

The sponsored project of ITER-India (IPR-
Gandhinagar) includes design of 170 GHz, 100 kW
short-pulse gyrotrn, the conceptual electrical design
of 170 GHz/100 kW gyrotron has been completed
and the conceptual design report (CDR) has been
submitted at ITER-India. The gyrotron has been
designed for TE10,4 mode. Triode type magnetron
injection gun and depressed collector have been
designed for the radial output type of configuration.
The electron beam parameters have been optimized
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through the simulations using in-house as well as
commercially available design codes. Below figures
shows the typical design results for 170 GHz 100

kW gyrotron.
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Beam Compression Region for W band
Gyrotron

W band, 100 kW Gyrotron is under the
development at MTRDC-DRDO, Bangalore for
Active Denial System (ADS). For this gyrotron,
a sponsored activity for the development of beam
compression region was taken up by CSIR- CEERI.
The electrical design, metallic parts fabrication and
the procurement of lossy ceramic rings have been
completed. The fabrication of molybdenum jacket
including the cooling channels is going on. Figures
shows the images of procured lossy ceramic rings,
OFHC copper rings and the drawing of molybdenum
jacket. The copper and lossy ceramic rings would be
integrated inside the molybdenum jacket.

A
fo

Lossy ceramic rings
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OFHC copper rings

Ku and Ka Band TWTs

Presently, two improved and indigenous
versions of HSTWT (in Ku and Ka band) with
higher power (210 Watt and 150 Watt in Ku and Ka
band, respectively) and high gain (around 55 dB in
both the bands) are being designed as a part of a
sponsored project from SAC-ISRO. These HSTWTs
are targeted towards India’s futuristic space mission
programs and will contribute significantly in Saskat
Bharat mission of Government of India.

Indigenization of next generation of space
TWTs, namely, Ku-band 210 W and Ka-band
140 W TWTs, was taken up in late 2017. After
completion of design, relevant documents, namely,

identification document, etc, have been completed
and prototyping work is in progress.

Solar Grid-tied Inverter Testing with DSIR-
CRTDH at CSIR-CEERI's IIH Jaipur
Centre

The following sophisticated equipment
were added recently in addition to the basic
amenities:

Solar Grid Tied Inverter Testing Facility

All solar products in India need to comply
by the standards of MNRE and get certified by one
of its test centre. Only 9 centres are accredited by
MNRE for testing of solar products. This leads to
long distance transportation and large waiting time
for certification. Jaipur and surrounding area is
an emerging hub for solar inverter and other solar
products.

In order to support the solar inverter and
renewable energy industries in Rajasthan, a solar
grid test facility is being setup for supporting
industries developing gird connected inverter
and also to certify the products developed. The
following are the major equipment already setup
at CSIR-CEERI's IIH, Jaipur Centre on June 15,
2018.

»  Grid simulator (30 kVA)
* PV array simulator (2 * 15 kW)
» Smart RLC load for anti-islanding testing

Testing, characterization, and certifications
can be done for following standards:

A. Grid-tied inverter

a) Efficiency Testing: (IEC  61683:
Photovoltaic systems - Power conditioners
- Procedure for measuring efficiency)

b) Maximum power point tracking (MPPT)
testing (EN50530: Overall efficiency of
grid connected photovoltaic inverters)

¢) Anti-islanding testing (IEC 62116:
Test procedure of islanding prevention
measures  for utility-interconnected
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photovoltaic  inverters), and (IEC
61727: Photovoltaic (PV) systems —
Characteristics of the utility interface)

B. Off-grid Inverter
a) Efficiency Testing (IEC 61683: Linear
loads)
b) MPPT Testing (EN50530: overall
efficiency)

Equipments and testing facility for IEC
60068-2 (1, 2, 14, 30): Environmental testing
(Cold, Dry heat, Change of temperature, Damp heat,
Cyclic (12 hr. + 12 hr. cycle) and for IEC 62509:
Battery charge controllers for photovoltaic systems
— Performance and functioning, Environmental
Chamber and Battery Simulators will be added
later.

Inverter Under Test

Actual grid-tied inverter test setup at CSIR-CEERI's 1IH,
Jaipur Centre

Magnetron Sputtering System for Artificial
Jewellery Coating

A reactive plasma sputtering system with
capabilities for reactive deposition/co-sputtering of
thin layers of several materials (magnetic and Non-
magnetic) and also different oxides, inter-metallic

alloys, etc. has been established at CSIR-CEERI,
Jaipur Centre for decorative coatings on artificial
jewellery, optical coating, photovoltaic coating,
metals, metal oxides and dielectric coatings, tool
coatings, etc. The developed setup is shown in
figure, which has been financially supported by DST
and CSIR.

Reactive magnetron sputtering system
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Name of the Project : MEMS Accelerometer
Sponsor : ISRO Inertial Systems Unit
Sanctioned Amount : Rs. 69.05 Lakh

Duration : Two years

Brief Description:

The necessity to know the position of a
moving system with respect to its initial position
or final destination is of primal importance in
navigation. Accelorometers have a critical role
to play in such applications. The project has been
funded by ISRO and includes both design and
development of the MEMS-based accelerometer
for space applications. The main objective of the
project is the indigenous technology development
and fabrication of the MEMS accelerometer.

Name of the Project : LTCC  Technology and
Investingation of

Methodology for Packaging
of Power Devices

Sponsor : DRDO-SSPL

Sanctioned Amount : Rs. 9.86 Lakh

Duration : One year

Brief Description:

The objective of this project is to develop
and assemble customized LTCC based circuits for
GaN HEMT power amplifiers and power combiners
in collaboration with DRDO-SSPL. Customized
packaging of sensors and devices shall be done
using LTCC technology. Machining of LTCC tapes
at green stage shall be done to reduce the size as well
as weight of the amplifier and combiner circuit. Few
test structures shall be fabricated on LTCC substrate
for study and pre-analysis. Testing of the fabricated
test structures and circuits shall be done at DRDO-
SSPL. Test structures in LTCC and LTCC-based
circuits shall be delivered as part of this project.

Name of the Project : Technologies for Robust
Structura Health Monitoring
of Critical Infrastructure and
Conservation of Heritage
Structures

:CSIR

: CSIR-CEERI (nodal lab)
CSIR-SERC, CSIR-CBRI

Sanctioned Amount : Rs. 346.00 Lakh

Duration

Sponsor
Participating Labs

: Two years

Brief Description:

In this mission mode project (Coordinating
Laboratory: CSIR-SERC and CSIR-CBRI), CSIR-
CEERI would be working on three work packages,
namely, i) Development of IoT-Cloud enabled
integrated online SHM framework for infrastructure,
ii) Development of damage diagnostic tools using
machine learning techniques and iii) Design and
development of 3D virtual reality (VR) system
framework for heritage structures.

Name of the Project : Nano-Biosensors and
Microfluidics for Health Care

Sponsor :CSIR

Participating Labs : CSIR-CEERI (nodal lab)

CSIR-CCMB, CSIR-IICB,
CSIR-CGCRI, CSIR-CSIO,
CSIR-IMTECH and
CSIR-NIIST

Sanctioned Amount : Rs. 962.00 Lakh

Duration : Two years

Brief Description:

The mission project aims to use micro/
nano-technologies in integration with micro-fluidics
for the development of point-of-care, affordable
and easy-to-use systems like (i) Microfluidic based
rapid test card for typhoid detection (ii) Label free,
affordable and easy-to-use biosensor for detection
of dengue virus infections in patient sample (iii)
Device for the detection of cardiac biomarkers and
cardiac risk management (iv) Devices for breast
and lungs cancer diagnosis and (v) Devices for
pre-diabeticand diabetic condition detection using
invasive and non-invasive techniques.

To realize above devices/systems various
inter-disciplinary ~ expertize  like = micro-and
nano-fabrication to realize sensors; biomarkers
identification, surface chemistries to capture
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biomarkers: electronic read-out interface, etc. are
aligned. Apart from the existing facilities at various
CSIR laboratories, a number of new facilities will
be augmented at different institutes which will be
utilized to realize platform devices like nano-gap
arrays for SERS active sensor chips, nano-wire FET
sensors, CNT FET, highly sensitive HEMT sensors
chips, and photonic crystals based sensors.

The mission project will deliver IoT
devices ready for clinical trials and technology
transfer. Various stakeholders have been contacted
including hospitals and companies, which have
shown interest in the validations of devices to be
developed, followed by their commercialization
through technology/IP licensing. Apart from the
various device prototypes development, the project
proposes to file 6-10 patents, publish 20-30 papers
in SCI journals and will provide R&D skills training
to about 45 persons.

Name of the Project : Development of Automatic
Control System for Gemstone
Cutting and  Polishing
Machine

Sponsor :M/s Rajasthan Tools and
Spares Pvt. Ltd., Jaipur,
Rajasthan

Sanctioned Amount : Rs. 15.00 Lakh

Duration : Two years

Brief Description:

An embedded control system for automatic
control of faceting machine (Gemstone Cutting and
Polishing Machine) used in shaping semi-precious
stones other than diamond will be developed. The
system consists of a microcontroller board with
screen and a peripheral interface to run the faceting
machine. It provides a graphical user interface
(GUI) that takes input parameters from the user and
using that data the software will control the system
to complete the job as per the user requirements. An
experienced user shall evaluate the performance of
the control system by visual inspection of the finished
job. The control system can perform faceting job on
round samples which can be extended to elliptical,

square and other shapes in future. The embedded
control system will also be made reliable by
informing the user about the occurrence of an error
at runtime.

M/s Rajasthan Tools and Spares Ltd, Jaipur
will provide the machine set-up (with all accessories)
connected with sensors that need to be controlled
automatically. The company will also provide the
information on the process of faceting i.e. sequence
of operations and time needed to complete the job
on different types of gemstone materials.

Name of the Project : Indoor Environmental
Quality (IEQ) Monitoring
and Control System Based
on Wireless Sensor-Actuator
Network for Smart Indoor
Environments

Sponsor : DST, New Delhi

Sanctioned Amount : Rs. 28.92 Lakh

Duration : Three years

Brief Description:

This project’s target is to develop a real-time,
indoor environmental quality monitoring and control
system. This system will be based on an integrated,
wireless sensor—actuator network (WSAN) which
would be able to incorporate the input of the users.
The project shall initiate with the development of
the Indoor Environmental Quality (IEQ) monitoring
system, followed by the development of sensor array
and signal processing module.

Name of the Project : Development of Computer
Vision Algorithms for UAV

Sponsor : CSIR-NAL,Bangalore

Sanctioned Amount : Rs. 46.44 Lakh

Duration : Nine months

Brief Description:

In this research project, CSIR-CEERI
will develop computer vision algorithms for
object detection, object recognition, and object
identification for UAV. The objectives of the
project are to design and develop computer vision
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algorithms for object detection, object recognition
and object identification in day-time videos.

Name of the Project : Intelligent Systems (IS) -
Intelligent Technologies and
Solutions

:CSIR

:CSIR-CEERI (nodal lab)
CSIR-AMPRI, CSIR-NAL,
CSIR-CSIO and CSIR-4PI

Sanctioned Amount : Rs. 1671.00 Lakh

Duration : Two years

Sponsor
Participating Labs

Brief Description:

The proposed mission project on Intelligent
Systems has been devided into six work packages
(WP) that aim to provide intelligent system solutions
to cater to different segments of the society.

WP-1 aims to provide solutions to the needs
of industries, MSMEs, start-ups and the society
at large by developing technology for intelligent
electronic systems. This WP includes, human fatigue
and drowsiness detection applicable to drivers and
industrial workers; human action recognition system
for industrial activity monitoring; and similar
other projects on the concept of cognitive sensing.
Intelligent data analytic algorithms for air quality
monitoring and development of Al-controlled linear
displacement actuator (LDA) based on thermo-
responsive smart materials are some other problems
that will be undertaken in this WP.

The WP-2 consists of drone applications
and brain machine interface with an aim to design
a BCl-based intelligent interface system using
cognitive load assessment for MAV/drone control
and applications of drone for monitoring power line
and communication towers.

The WP-3 focuses on intelligent cyber
physical systems that would provide intelligent
seismic signal analysis for the development of alert
system, early warning, automation, and classification
using machine learning algorithms and advanced
signal processing.

The WP-4 highlights the needs of Al in
healthcare. This would include, machine learning
based cancer prediction, Al-based disease diagnosis
and prognosis, automated detection and scoring
and development of computational platform for
handling big data in cancer drug discovery. Also,
applications of Al algorithms for interstitial lung
disease to investigate correlation between texture-
based quantification parameters with pulmonary
function test parameters and encoding the model
using deep learning and learning temporal pattern
for predictive analysis.

The WP-5 on AI techniques for cyber
physical security aims to develop of Al-based
smart decision support and monitoring system
that will be safe, reliable, and dependable.
Under this WP, development of technologies
for connected vehicular security; application
to healthcare as a proof-of-concept; intelligent
biometric authentication system for financial
transaction and access control are proposed to be
taken-up.

Further, under the WP-6 on Al engine
and data platform, a high-end computational and
data analytics platform to cater to the needs for
intelligent systems mission will be established.
The deep learning computational engine will
be created at CSIR-CEERI, which would be
accessible to other labs through a private cloud
platform. The storage and data analytics facility
will be created at CSIR-4PI to cater to needs
of the project execution groups involved in the
intelligent mission. This facility enables 3 Peta
Bytes storage space which could be utilized by
various participating CSIR labs to maintain the
backup of their datasets.

Name of the Project : Safety and Security of Vital

Installations

Sponsor :CSIR

Participating Labs :CSIR-NGRI (nodal lab)
CSIR-CEERI

Sanctioned Amount : Rs. 363.80 Lakh

Duration : Two years
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Brief Description:

The work package under this CSIR mission
project aims to develop multiple-camera based
prototype smart video surveillance system for
human event-based monitoring in controlled entry
scenarios. The system is based on human biometric
features, namely, gait and face. The automated
system works in real-time and can also provide a
query-based location identification in a campus
boundary.

Name of the Project :Drone-based Electromagnetic
and Magnetic System

Sponsor : CSIR

Participating Labs : CSIR-CEERI, CSIR-CSIO,
CSIR-NGRI
CSIR-NAL

Sanctioned Amount : Rs. 161.90 Lakh

Duration : Two years

Brief Description:

Indigenous design and development of
Drone-based Electromagnetic and Magnetic System
(DREAM) for geophysical exploration with under-
slung transmitter and receiver assembly and onboard
transmitter current source, and data acquisition
system with GPS navigation.

It is envisaged to develop following sub-
systems under the proposed mission project:

» Transmitter current source (CSIR-CEERI)

e Data acquisition system with embedded
firmware (CSIR-CSIO)

e Transmitter loop (CSIR-NGRI)

* Receiver sensor with pre-amplifier (CSIR-
NGRI)

* Bucking coil (CSIR-NGRI)

* Under-slung assembly consisting of transmitter,
receiver and bucking coils (CSIR-NGRI)

* DRONE with integrated radar / laser altimeter
and GPS for navigation (CSIR-NAL)

The proposed system consists of a transmitter
loop and a receiver sensor coil, a pulsed transmitter
current source and high speed data acquisition
system. A transient primary magnetic field is created

by the pulsed current injected through the transmitter
coil. If a conductive ore body is present within
the generated transient magnetic field, a voltage is
induced in it and due to this an eddy current flows
in the conductive ore body. These eddy currents in
turn generate their own secondary magnetic field. A
measurement of the secondary field is made during
the transmitter off-time in the absence of the primary
field. The induced voltage in the receiver sensor
coil will be acquired by high speed data acquisition
system (DAQ) system and followed by suitable
post-processing and data modeling to delineate the
conductivity, depth and geometrical attributes of
subsurface geological targets of interest. Continuous
recording of this information will facilitate conductive
depth images of the shallow subsurface geology.

Name of the Project : Affordable Technologies for
Quality Milk Assessment

Sponsor :CSIR
Sanctioned Amount : Rs. 431.16 Lakh
Duration : Two years
Brief Description:

The project has been granted under the
CSIR-mission projects scheme.

The objective is to develop Integrated milk
quality analyzer for Indian dairy. Under this project
a spectroscopic platform is to be developed in mid
infrared (MIR) region to detect adulterants in milk.
Specific objectives of WP-1 are:

* Design and development of MIR

spectroscopic platform

* Development of chemometric algorithms for
overall milk quality assessment

* Development of field deployable integrated
milk analyzer having capability to detect
above adulterants as well as milk composition
for Indian dairy

WP-2: The development focus is on
technology platforms for measurement of microbial
contamination in milk will be carried out. Specific
objectives of the WP-2 are:
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* Designanddevelopmentof NIR spectroscopic
and electrochemical platform

* Development of chemometric algorithms
for measurement of somatic cells and early
mastitis in milk using spectroscopic methods
as well as electrochemical methods

* Development of field deployable systems
for early mastitis detection and somatic cell
measurement in raw milk for Indian dairy.

Name of the Project : Food and Consumer Safety
Solutions (FOCUS)

Sponsor :CSIR
Sanctioned Amount : Rs. 559.24 Lakh
Duration : Two years
Brief Description:

The project has been granted under the
CSIR-mission projects scheme.

WP-1: Multi sensor system for detection of
adulteration in milk and milk products

The aim of WP-1 is to develop multi-sensor
fusion platform to detect adulterants in milk powder
and milk products. Specific objectives of the WP- 1
are:

e Design and development of multi-sensor
fusion platform

* Development of chemometric algorithms
detection of adulteration in milk (skimmed),
khoya and paneer

e Development of field deployable multi
sensor sensing platforms for milk (skimmed
powder), khoya and paneer having capability
to detect adulterants like formaldehydes,
sugar, edible oils, starch, and maltodextrin.

WP-2: Spectral systems for detection of
adulteration in ghee and edible oils

The WP activity focuses on indigenous
development of low as well as high end quality
assessment systems for ghee as well as for edible
oils. The activity aims to tackle various issues

related to ghee and edible oil adulteration detection
in rapid and affordable manner. The objectives of
WP-2 are as follows:

* Development of spectroscopic platform for
rapid detection of adulterants like animal
fats and vegetable or nonvegetable oils
in ghee (qualitative measurement of
adulterants)

* Development of NIR spectral sensor for
detection of adulterants in edible oils

* Development of chemometric models and
algorithms for qualitative assessment of
quality of ghee and edible oils.

WP-3: Design and Development of
embedded controlled storage chambers for
increasing the shelf life of vegetables and fruits

The aim of WP-3 is to develop a embedded
portable storage chamber for fruits and vegetables
with following objectives:

* Design and development of sensing and
control system for storage chamber.

* Development soft computing algorithms
for predicting the shelf life of the fruits and
vegetables

e Development of portable embedded
controlled storage chamber for fruits and
vegetables with solar power.

WP-:4 Development of readout circuit for
electrochemical and fluorescent sensors

The aim of WP-4 is to develop readout
devices and validation systems for the following
sensors or platforms intended to be developed at
CSIR-CFTRI, Mysore:

* Prototype of readout circuit for fluorescent
based sensor

* Prototype of readout
electrochemical based sensor

circuit  for
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Name of the Project : Optimization of Software
for Real-time Monitoring of

Milk Supply Chain
Sponsor :CSIR
Sanctioned Amount : Rs. 30.08 Lakh
Duration : One year
Brief Description:

A software system for monitoring and
control of entire milk supply chain having following
software sub-modules is to be developed.

* JoT enabled milk collection modules

 Real-time monitoring of cold storage module

e Tracking and monitoring during milk
transportation module

e Cyber monitoring and control at dairy
module

Name of the Project : [oTs Enabled Smart Safety
Stick to Assist Sewerage

Worker
Sponsor :DST
Sanctioned Amount : Rs. 36.00 Lakh
Duration : Two years
Brief Description:

The objective of the project is to develop
an integrated IoTs enabled smart safety stick to
assist sewerage worker. The main objective of the
proposed system is to detect hazardous gases inside
the sewerage/septic tank and alerting workers as
well as control room for not workable condition
and logging data on the central server for real time
monitoring.

Name of the Project : AReliable, Low-cost, Portable,
loT-enabled, Optical Device
for  Measuring PM2.5
Concentration in Air

Sponsor :DST
Sanctioned Amount : Rs. 10.00 Lakh
Duration : Two years
Brief Description:

The objective is to develop a reliable, low-

cost, portable, battery-operated, loT-enabled device
for monitoring the concentration of PM2.5 in the air.

Name of the Project : Detection of Threat Objects
in Baggage and Food
Quality Inspection using
Image Processing and Pattern
Recognition Techniques for
Single View X-Ray Scanners
& Development of near 3D
Image Visualization Software
for Dual View X-ray Scanner

Sponsor :M/s Krystalvision Image
Systems Pvt. Ltd., Pune

Sanctioned Amount : Rs. 60.00 Lakh

Duration : Three years

Brief Description:

M/s Krystalvision Image Systems Pvt.
Ltd., Pune is sponsor this project in three phases
for upgrading their product capabilities for threat
object detection, food quality inspection and 3D
visualization of objects using single view and dual
view X-ray imaging methods.

Name of the Project : Development of Novel
Compact High Power THz
Device Technologies

Sponsor :CSIR

Sanctioned Amount : Rs. 137.43 Lakh

Duration : Three years

Brief Description:

In this Niche creation project (NCP)
category, CSIR-CEERI would be working towards
development of relevant portable, compact and
high power THz device technologies for strategic
and industrial application.With the relevant base
in electron beam source, coupler, interaction
structure,etc., the execution of the proposed work
would not only give technology lead in this area but
also lead to underpin many emerging and exciting
THz applications like non-destructive evaluation
(NDE), explosive detection, etc.
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CSIR-CEERI and Hiroshima University
Joint R&D Meet

A joint R&D meet between CSIR-CEERI
and Hiroshima University (HU), Japan was held
at Pilani on December 10, 2017. Prof. Yousuke
Yamamoto, Vice-President HU, Prof. Idaku Ishii,
Department of Engineering, HU and Prof. Shinji
Kameko, Department of Economics and Social
Sciences, HU, Prof. Santanu Chaudhury, Director
CSIR-CEERI and scientists/technologists from
CSIR-CEERI were present during the meet.

The meet was inaugurated by lighting of the
lamp by the guests. Dr. S.C. Bose, Chief Scientist,
CSIR-CEERI, gave a brief introduction about the
visiting guests.

Prof. Santanu  Chaudhury, Director,
CSIR-CEERI welcomed the guests from HU
and gave a brief description of the joint R&D
collaboration between CSIR-CEERI and HU.
He pointed out that DG, CSIR has desired for a
larger research collaboration with HU. He also
informed that a delegation from CSIR laboratories
had recently visited HU to explore possible R&D
collaborations in various research areas and HU
gave an enthusiastic response to the proposals
from CSIR. Prof. Yamamoto gave his assurance to
take the CSIR proposals forward to their fruition.
The honourable President of Hiroshima University
and Dr. Girish Sahni, DG-CSIR signed a letter of
intent on the proposals. CSIR-CEERI and HU have
initially identified high-speed vision and IoT as

—
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Prof. Yamamoto (Vice-President Hiroshima University,
Japan) lighting the lamp

research areas to be pursned, Prof. Ishii has created
a CSIR-CEERI and HU joint research laboratory at
Hiroshima University and CSIR-CEERI has also
set-up a similar research laboratory at Pilani, and
this was formally inaugurated by Prof. Yamamoto
after the meet. The activities under the MoU would
be extended to other research areas such as sensors,
MEMS, health devices, integrated cybernetic
health, light field imaging, signal processing, etc.
It was informed that DG, CSIR would be visiting
Hiroshima University during the next month
(January 2018) to work out long-term collaborative
plans, and the current meet would become a stepping
stone in scaling up research activities between the
two institutions.

Prof. Idaku Ishii, HU addressing the
audience, thanked the Director, CSIR-CEERI and
his colleagues for arranging the joint R&D meet
and providing an opportunity to interact. He had
visited Pilani about four years back and since then
started formulating the joint R&D collaboration
initiatives. He highlighted that CSIR-CEERI has
a high potential for taking up relevant joint R&D
programmes and emphasised that he has a keen
interest in high-speed vision programme. He urged
that both the institutions should have an everlasting
collaboration and should not cease with one or two
projects. He hoped for a good research and technical
collaboration with CSIR-CEERI.

Prof. Shinji Kameko, HU said that he
was highly impressed with the spacious, calm and

Prof. Santanu Chaudhury talking about the R&D
collaboration
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beautiful CSIR-CEERI campus. He opined that this
kind of environment was highly conducive to R&D
interactions and wanted to encourage the students
from HU to participate in large numbers.

Prof. Yousuke Yamamoto, Vice-President
HU, congratulated Prof. Santanu Chaudhury and his
team on behalf of Hiroshima University for taking up
such initiatives. He thanked for the warm welcome
bestowed upon them by the CSIR-CEERI community.
He apprised that he was a chemical scientist and keen
to have R&D collaborations in chemical sciences
as well (possibly with other CSIR labs. He narrated
about the discussions that he had with Prof. Santanu
Chaudhury, Director, CSIR-CEERI and Dr. Girish
Sahni, DG-CSIR at HU, Japan. The joint R&D
efforts would promote more visiting opportunities for
scientists, students, and faculty, he added. He wished
for more and more fruitful collaborations between
CSIR-CEERI and HU in future.

Prof. Santanu Chaudhury, Director CSIR-
CEERI honoured, Prof. Yousuke Yamamoto, Prof.
Idaku Ishii and Prof. Shinji Kameko with shawls
and presented mementoes. Prof. Yamamoto also
presented a memento to Prof. Santanu Chaudhury
on behalf of HU.

Dr. S.A. Akbar, Chief Scientist, while
presenting the vote of thanks, appreciated the
luminaries from HU for dignifying the R&D meet
with their presence. He thanked Prof. Santanu
Chaudhury (CSIR-CEERI) and Prof. Idaku Ishii
(Hiroshima University) for architecting the joint

: —
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Prof. Yamamoto inaugurating the joint R&D laboratory
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Prof. Yamamoto briefing the media

R&D programmes between the two institutions. He
also thanked all the colleagues who contributed to
the success of the event.

After the meet, the guests paid a visit to
the institute museum and Prof. Santanu Chaudhury,
Director gave a brief outline about the technologies
developed at the institute. Prof. Yamamoto
inaugurated the CSIR-CEERI (India) and Hiroshima
University (Japan) joint R&D laboratory. Later
on, they also visited the laboratory working on
technologies for milk adulteration detection.

While briefing the personnel from media,
Prof. Yousuke Yamamoto, Vice-President HU,
informed them about the joint R&D collaborative
initiatives between CSIR-CEERI and Hiroshima
University. He added that the collaboration would
open up new R&D opportunities and greatly help in
human resource exchange.

Earlier, Prof. Yousuke Yamamoto and Prof.
Idaku Ishii had planted saplings in the institute
campus.

Skill Development Courses

IoT-SDC at CSIR-CEERI Chennai Centre
CSIR-CEERI's Pilani and Chennai Centre
in collaboration with Sri Sivasubramaniya Nadar
College of Engineering (SSNCE) conducted a six-
week skill development course (SDC) on “Internet
of Things” for students and working professionals

Annual Report September 2017-August 2018



New Initiatives

from May 21, 2018 to June 29, 2018 at CSIR-
CEERI Chennai Centre. Students and professors
from various universities and engineering colleges
and professionals from companies working in the
field of IoT took part in the workshop.

The SDC began with an inaugural program
their impact on the future of industry and society. He
also conveyed about the Prime Minister’s emphasis
on May 2, 2018 with Dr. A. Gopal, Chief Scientist
and Scientist-in-charge, CSIR-CEERI Centre
Chennai as Chief Guest. He vividly brought out the
requirement of IoT, cyber physical systems, cloud
computing, and big data analytics technologies and
on IoT and automation which are identified as high
priority areas of our Government. Sh. A. Sada Siva
Sarma, Senior Principal Scientist proposed the vote
of thanks at the inaugural event.

Dr. K. Solomon Raju, Principal Scientist,
CSIR-CEERI, Pilani and Course Coordinator,
SDC started the technical sessions. He enlightened
the participants about the various areas in which
CSIR-CEERI has worked especially on sensors, IC
design, instrumentation, communication protocol
engineering, embedded processing, and cloud which
are the integral components of loT-based system.

During the third week of the course, Dr.
Anil Saini, Scientist, CSIR-CEERI Pilani explained
the configuration issues with OS for networking,
troubleshooting  networks, basics of IPv6
networking, [oT devices at edge and gateway, cloud
connectivity, Zigbee, IEEE 802 set of standards, etc.

Chief guest, faculty and participants of the skill development
course on IoT at CSIR-CEERI Chennai Centre

memento during the valedictory session

The fourth week technical sessions were
started by Dr. Madan Kumar Lakshmanan, Senior
Scientist, CSIR-CEERI Chennai on Arduino
platform and tools, software, and programming.

The SDC concluded with a valedictory
session on June 29, 2018. Sh. Kota Srinivas, Chief
Scientist with CSIO Centre Chennai graced the
function as chief guest and distributed the certificates
to all the participants. Finally, Sh. A. Sada Siva
Sarma, Senior Principal Scientist concluded the
SDC with the vote of thanks to all the dignitaries,
organizers and participants.

The I0oT-SDC was attended by 20
participants. The participants, in their feedback,
appreciated the program including course contents
and the practical sessions.

IoT-SDC at CSIR-CEERI Jaipur Centre

CSIR-CEERI, Pilani organized a skill
development course on IoT at CSIR-CEERI's
Incubation-cum-Innovation Hub, Jaipur Centre
during June 4 to July 13, 2018 in association with
Rajasthan ILD Skills University (RISU) and National
Skill Development Corporation, New Delhi.

Dr. Lalit Kumar Pawar, honourable Vice
Chancellor of Rajasthan ILD Skill University (RISU)
was the chief guest of the inaugural function. Dr.
S.C. Bose, Chief Scientist and Area Coordinator,
Cyber Physical System presided over the function.
On this occasion Dr. Kota Solomon Raju, Head, Skill
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Development Programme (SDP), CSIR-CEERI was
also present. A total of 22 participants attended the
course, which included engineering students, teaching
faculties and also members from the industry.

Dr. S. C. Bose delivered the welcome
address and explained the need of IoT course for
skill development. He also briefed about different
applications of IoT for industrial domains. He
emphasized the fact that India needs to be ready for
future industrial revolution, i.e. 4.0 and 5.0 which
will be based on digital electronics and IoT will be
the key component in it.

Dr. Lalit Kumar Pawar, VC, RISU and
Chief Guest in his address discussed about the
need for skill development courses to make people
more employable by industries. He appreciated the
development of the signing of MoU between RISU
and CSIR-CEERI's IIH Jaipur Centre to establish
a Centre of Eminence for Skill Development. He
mentioned about the courses offered by Rajasthan
ILD Skill University and future plan of the courses
with CSIR-CEERI. Dr. Pawar said that there is a
possibility that 21% of the youth will be unemployed
within next 5 years due to lack of required skills. He
further said that skill training must be based on the
demand of industrial houses. He said that [oT has
the potential to play a major role in revolutionizing
the industrial functioning and automation. He urged
the participants to work hard and extract as much
knowledge as possible from the scientists who
would be giving lectures during this course as there

Chief guest Dr. Lalit Kumar Pawar, VC, RISU lighting of

the lamp

exist a huge opportunity for the youth to work in this
upcoming field.

Dr. Kota Solomon Raju, Head, SDP, CSIR-
CEERI spoke in detail on the course structure and its
contents. He mentioned about real life applications
of IoT and gave a few examples related to solar
energy systems, smart homes and smart cities. He
mentioned that the primary focus of this course is on
practical applications of [oT.

A valedictory session was organized at the
end of the course. The key delegates of the function
were Prof. Santanu Chaudhury, Director, CSIR-
CEERI, Dr. Lalit Kumar Pawar, Vice Chancellor,
RISU, Shri. Ajay Kumar Gupta, Managing Director
M/s Kamtech Associates Pvt. Ltd. Jaipur, Dr. Kota
Solomon Raju, and Dr. Ram Prakash, Scientist-in-
Charge, CSIR-CEERTI’s IIH, Jaipur.

In his address Prof. Santanu Chaudhury,
Director, CSIR-CEERI, while presiding over the
function, thanked Dr. Lalit Kumar Pawar, Chief
Guest and Shri. Ajay Kumar Gupta, guest-of-honour
for their presence during the valedictory session. He
also greeted the participants on this occasion and
expressed his best wishes for their future endeavours.
Prior to the valedictory session he also delivered a
popular lecture on "Internet-of-Everything (IoE)"
that was highly appreciated by the participants.

Later, Sh. Ajay Kumar Gupta, Managing
Director M/s Kamtech Associates Pvt. Ltd. Jaipur, and

Distribution of the certificates to the participants of the loT
course at CSIR-CEERI Jaipur Centre
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Guest-of-honour of the day, discussed briefly
about the entrepreneurship opportunities for
youngsters in disruptive technologies. He also
discussed about the role of industrial project
consultancy, management systems and best
practices, international markets and surveying
mechanisms. He expressed his happiness while
interacting with the participants for this skill
development course at CSIR-CEERI's 1IH Jaipur
and gave his best wishes to them.

The concluding session ended with
the distribution of certificates by Prof. Santanu
Chaudhury, Director, CSIR-CEERI along with
Dr. Lalit Kumar Panwar, VC, RISU and Sh. Ajay
Kumar Gupta, Managing Director, KAPL.

Dr. Lalit Kumar Panwar, VC, RISU and
chief guest of the day expressed his satisfaction for
the successful completion of the skill development
course at CSIR-CEERI's Jaipur Centre. He stated
his gratitude towards CSIR-CEERI team for their
efforts to make this course on IoT to happen first
time in the state of Rajasthan. At the end, Dr. Raju,
Head, SDP, CSIR-CEERI, Pilani proposed a vote of
thanks.

Technology Readiness Assessment Report
of CSIR-CEERI Technologies

A successful project is a project that satisfies
its intended purpose in a safe, timely, and cost-
effective manner that would reduce life-cycle costs
and produce results that are demonstrable to expert
reviewers. Assessment of technology readiness is
a must for any technology maturation process. At
CSIR-CEERI, TRL audit committee was constituted
for the assessment of technology readiness of
various technologies developed by R&D groups.
The committee comprises of senior scientists and
the Director.

5G Technology Initiatives at CSIR-CEERI

CSIR-CEERI has taken new initiatives to
participate in the 5G system of India. It has been
planned to work with stake holders and end users on
the following aspects:

A. mm-Wave technologies

Core mm-wave technology comprises of
active RF devices, i.e. RF source and amplifiers,
passive RF components such as power splitter,
RF transmission line, phase shifters, filters, RF
MEMS based devices/ switches etc. and antennae
of different configurations for 5G applications. It
is proposed to carry out the following activities to
generate valuable IPs, establishment of fabrication
and testing capabilities and characterization of mm-
wave devices and components.

1. Last mile connectivity:

* Complete design of broad band Travelling
Wave Tube Amplifier (TWTA) with 50 W
(CW) output power in the frequency range of
24-31 GHz with at least 1 GHz bandwidth.

* Design of passive RF components (waveguide,
power dividers, transitions etc.) compatible
with the frequency and power level.

* Design of compatible antennae for efficient
power transmission with desired gain,
efficiency and coverage.

* Modelling and Simulation of RF system for
optimal distribution of RF power towards last
mile connectivity

2. High data rate communication:

e Complete design of TWTA or other novel
devices with 10 W (cw) output power in 57-
71 GHz frequency band with at least 2 GHz
bandwidth. The device components will
have to be compatible with micromachining/
MEMS based fabrication technology.

* Design of passive RF components (waveguide,
power dividers, transitions, RF switches, phase
shifters, GAP waveguides and components,
transitions etc.) compatible with the frequency
and power level. These components will
have to be compatible with MEMS/ micro-
fabrication technology.

e Design of Antennae/antennae arrays with
proper RF beam properties and directivity.

* Establishment of MEMS/micro-machining
based fabrication process through simulations

3. Augmentation/establishment of fabrication

and testing facilities:

* Necessary augmentation of RF/MEMS
simulation facilities, test facility for TWTAs
and other RF amplifiers with relevant frequency
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and power level, RF passive components and
compatible antennae characterization facility

4. 5Guse case specific devices and components

fabrication and characterization

» Fabrication of TWTA components (24-31 GHz
and 57-71 GHz frequency band), passive RF
components, MEMS based RF components,
antennae etc and characterisation.

B. Edge Automation Platform

Recently, with the proliferation IoT devices
in varied applications, data analytics at the edge of
the network has gained more and more attention.
It is an approach to data collection and its analysis
in which an automated analytical computation
is performed on data at a sensor, network switch
or other devices instead of sending the data to a
centralized location for analysis and processing.
This enables gaining valuable insight into the data,
local decision making and thus increasing efficiency
and throughput.

The edge analytics is typically accomplished
in software that in some cases does not meet
important goals in terms of latency and low-power
consumption. In this proposal, we propose to develop
a 5G enabled technologies at application layer with
intelligent orchestration to ensure the low-latency,
low-power, high reliability, availability and security
that is required for various applications.

The edge automation platform should be
able to accomplish intelligent data distribution over
5G channels to effectively utilize the bandwidth and
resources. The platform would perform appropriate
hardware acceleration to process the high speed
steaming data. In particular, the platform would be
able to handle the streaming data utilizing multiple
virtual machines running on a hypervisor to keep
various tasks reasonably separated and securely
executed in parallel.

It is proposed to carry out the following
activities to generate valuable IPs, establishment of
Edge Automation Platform (EAP) for 5G applications:

* To develop an efficient 5G enabled edge analytics
platform that enables real-time, on-site stream
processing for handling multiple data streams.

e The EAP will be integrated with C-DOT M2M
platform and provides the Al layer to run machine
learning algorithms on the devices and edge.

e Development of the API interface and message
exchange protocols to communicate with C-DOT
M2M platform.

e Development of containerised environment so
that the applications runs in resource efficient,
platform independence, and isolated.

*  Development of H/'W accelerator platform on EAP
to boost Machine and Deep learning algorithms.

e Development of Self-adaptive and learning
algorithms for various applications.

* Development of framework to enable trained
Deep learning and reconfigurable self-learning Al
models to be pulled from the cloud on the fly into
containers.

e Development resource constraint intelligent
algorithms to handle data streaming and bandwidth

utilization.

e RF MEMS based devices/ switches for 5G
applications.
The institute is entering into MoU

with  Telecommunication Engineering Centre
(TEC), a technical arm of the Department of
Telecommunications (DoT) under Ministry of
Communications, of India. The
purpose of this MOU is to establish a framework
for cooperation between TEC and CSIR-CEERI for
mutual cooperation for generation of IPs, developing
5G and other Telecom & ICT technologies and
establishing state-of-the-art testing and certification
capabilities.

Government

CSIR-CEERI- NVIDIA Centre of Excellence
(CNCoE) for Development of Intelligent
Systems

CSIR-CEERI and NVIDIA have signed up
an MoU on July 5, 2018 and agreed to setup the
CEERI-NVIDIA Centre of Excellence (CNCoE)
at CSIR-CEERI, Delhi Centre. The CNCoE is
currently powered by five NVIDIA DGX-1 Al
supercomputers providing a purpose-built deep
learning development platform based on NVIDIA
Tesla V100 GPU accelerators. This is India's first
industrial Al supercomputer that gives researchers
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NVIDIA’s 5-DGX-1 Al super computer at CSIR-CEERI’s
Delhi Centre

access to NVIDIA’s new ‘Tensor Core’ architecture
and a complete deep learning stack with optimized
versions of today’s most popular frameworks.
The centre also supports a complete design and
implementation environment for the development
of Al applications on embedded platforms. The
facility can be leveraged by CSIR laboratories, in
collaboration with public and private organizations
and industries across the country, to take-up
research and development projects. This centre
also provides a unique opportunity to the Indian
industry to develop novel Al applications by
exploiting multi-disciplinary domain knowledge
of CSIR’s 4000-plus spread
over 38 dynamic national laboratories covering
a wide spectrum of specializations in science and
technology. This unprecedented resource can
accelerate the development of Al systems in India
in fields from oceanography, geophysics, chemicals,

active scientists

drug design, genomics, healthcare, natural resource
management, food production, security and
transportation, biotechnology and nanotechnology
to mining, aeronautics, instrumentation, agriculture,
environmental  engineering and information
technology. The industry can use this facility to
develop Al based products supporting the Make in
India initiative of the government. This centre is an
outcome of the CSIR’s mission mode project on
Intelligent Systems coordinated by CSIR-CEERI.

1Y

Exchanging of MoU documents between CSIR-CEERI and
NVIDIA

MoU between CSIR-CEERI, Pilani and ITT-
Kharagpur

CSIR-CEERI, Pilani has entered into a
Memorandum of Understanding (MoU) with Indian
Institute of Technology, Kharagpur (IIT-KGP), an
academic institute of national importance, on 24th
September 2017. The MoU is based on the principle
of reciprocity and expresses the interest of both
the Institutions in exchanging scholars, students,
academic/research information in the belief that the
research and education process at both Institutions
will be enhanced and that mutual understanding
between their respective scholars and students will
be increased by the establishment of such exchange
programs.

As a consequence of the MoU, a joint
academic program of MTech. in the emerging area
of Cyber-Physical Systems has been proposed and
approved by the authorities of both the Institutions.
This program will commence from the coming
academic session.
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Prof. Santanu Chaudhury, Director CSIR-CEERI and
Prof. Partha Pratim Chakraborty, Director IIT Kharagpur,
exchanging MoU documents
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Workshop on AcSIR’s MTech/IDDP/PhD Course Curriculum Development

A one-day workshop on “Course Curriculum Development” for AcSIR’s new programs at CSIR-
CEERI for MTech/Integrated Dual Degree PhD (IDDP) and PhD (Engineering) was held on March 29,
2018 in the old auditorium of CSIR-CEERI. The new programs are proposed to start from August-2018
session. The objective of the workshop was for discussions and review of the proposed course contents by
several experts in these areas and refinement of the course curriculum accordingly based on their feedback
and suggestions as per the industry requirement and the latest trends in the engineering field. Prior to the
workshop, a review panel was formed consisting of several eminent personalities from reputed academia
and industries, many of them subsequently also joined in this workshop.

Prof Subrat Kar and Prof. Mukul Sarkar from IIT-Delhi, Prof. Prabir K Biswas and Prof. Tarun K
Bhattacharaya from IIT-Kharagpur, Prof. Chandra Shekhar, Prof. Gurunarayanan, Prof. Vinod K Chaubey
and Prof. Navneet Gupta from BITS-Pilani, and Dr. Lipka Dey from TCS participated in the workshop.
Prof. M.V. Kartikeyan from IIT-Roorkee, Dr. Kaushik Saha from Samsung, Mr. Manoj Kumar from ST
Microelectronics, and Dr. Rao G Subrahmanya from Cognizant participated in the workshop through
WebEx. Prof. Rajender Sangwan, Director, AcSIR also joined the workshop in the afternoon session.

Program Types

The proposed programs are:

1. MTech (Advanced Electronics Engineering) with Focus Area

» Cyber-Physical Systems
e Smart Sensors
* Microwave Devices

2. Integrated Dual-Degree PhD

Rationale

The proposed programs are positioned to generate specialised human resources with integrated
interdisciplinary system oriented skill set for technology innovation and delivery in focus areas.

The proposed MTech program is expected to be a terminal degree for delivering human resources
with the professional capability to innovate, technology development and product/system delivery in the
focus areas.

The proposed Integrated Dual-Degree PhD (IDDP) is built on the core academic training in
focus areas with system oriented perspective to enable scholars to be engaged in intensive research and
development leading to novel academic contributions, innovative patentable technologies and products.

Objectives of the MTech Program
To produce trained human resource having following capabilities:

A. Able to use systems engineering approach to design and develop electronic systems and devices
exploiting specific knowledge domains of focus areas.
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B. Analytical and experimental skill sets for modeling, analysis, simulation and characterization
of devices and systems.

C. Hands-on experience of translational processes involved in implementing application-directed
processes and devices.

Dr. Suchandan Pal, AcSIR Coordinator at CSIR-CEERI welcomed the experts and described the
objectives of the workshop. Subsequently, the course contents of the proposed programs were presented for
review. Course contents of all the proposed courses were thoroughly reviewed in view of their relevance to
industries and R&D organizations as well as their alignment with present focus areas and on-going activities
of CSIR-CEERI. Accordingly, action was taken to refine or modify the contents of the corresponding
courses. The conversion/switching process from MTech to Integrated Dual-Degree PhD (IDDP) and full-
time to part-time candidature were discussed. Admission process for external and industry-sponsored
candidates was also discussed.

Prof. Chaudhury presented the idea of having “Design Project” course in the curriculum. He
described the need, importance and value of this course in curriculum. He mentioned that it is a technology
development initiative. The system engineering steps need to be executed in this are in terms of a live
project. TRL translation for a live project and the actual translation of a live project should be linked to
development of the actual lab projects. On successful completion of this course, the learning outcomes
include the ability to conceptualize target technology and its implementation, acquire entrepreneurial skills,
and to translate the technology for possible industrialization. The forum appreciated the concept of the
course, however, it was felt that the course title needs modification as it does not reflect the actual coverage.

&

Dr. Suchandan Pal, AcSIR Coordinator at CSIR-CEERI  Prof. Rajender Sangwan, Director, AcSIR making his
presenting the proposed course curriculum remarks
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Prof. Sangwan and others suggested that the course title may be modified to “Design Project Practices” to
reflect the intended coverage.

Prof. Rajender Sangwan, Director, AcSIR, while addressing the gathering at the end of workshop
appreciated this initiative for design of curriculum involving external experts.

Concluding the workshop, Prof. Santanu Chaudhury, Director, CSIR-CEERI, expressed his thanks
to everyone for their participation in the workshop in person (and through WebEx) and providing valuable
suggestions for the course curriculum for MTech/IDP of AcSIR.

AcSIR’s MTech, IDDP and PhD (Engg) program at CSIR-CEERI for August-2018 Session
Fourteen (14) candidates have joined CSIR-CEERI for AcSIR’s post-graduate/ PhD programme
in August-2018 session including two (2) candidates in MTech (Advanced Electronics Engineering), three
(3) candidates in Integrated Dual-Degree PhD (IDDP) and nine (9) candidates in PhD (Engineering). The
orientation programme for the new students was conducted at CSIR-CEERI on August 14, 2018.

AN W - WY

Orientation programme for new admissions of AcSIR M Tech, IDDP and PhD (Engg) candidates

Summary of AcSIR’s MTech, IDDP and PhD Students at CSIR-CEERI

Total number of students who completed MTech (under IMP program) (2009 — 2015) 88
Total number of students who joined PhD after MTech (under IMP program) (2012 —2017) |32
Number of students who joined for MTech/IDDP (August, 2018 Batch) 05
Number of students who joined for PhD (Engg.) (August, 2018 Batch) 09
Total Number of AcSIR students pursuing their PhD (Sci. & Engg.) at present 61
Total Number of PhD (Sci. & Engg.) degree awarded (up to August, 2018) 08
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. PhD — January, 2012 Batch

* PhD (Engg.) - 9 nos.

. PhD — August, 2012 Batch

* PhD (Sci.) - 2 nos.
* PhD (Engg.) - 9 nos.

. PhD — August, 2013 Batch

* PhD (Sci.) - 1 no.
* PhD (Engg.) - 8 nos.

. PhD — August, 2014 Batch

* PhD (Engg.) - 7 no.

. PhD — January, 2015 Batch

e PhD (Engg.) - 1 nos.

. PhD — August, 2015 Batch

* PhD (Engg.) - 2 nos.

. PhD - January, 2016 Batch

e PhD (Engg.) - 1 no.

. PhD — August, 2016 Batch

* PhD (Engg.) - 4 nos.

* Direct-PhD (Engg.) - 2 nos.

. PhD — January, 2017 Batch

* PhD (Engg.) - 1 no.
* Direct-PhD (Engg.) - 1 no.
* PhD (Sci.) - 1 no.

10. PhD — August, 2017 Batch

* PhD (Engg) - 11 nos.

AcSIR Programs

: 9 nos.
: 9 Scientists

Six candidates have completed their PhD (Engg.)

: 11 nos.
: 1 Scientist, | DST-INSPIRE (tenure completed)
: 8 Scientists,1 CSIR-SRF (tenure completed)

One candidate has completed PhD (Engg.)

: 9 nos.
: 1 CSIR-SRF has completed his PhD (Sci.)
: 1 Scientist (multi-disciplinary), 4 Scientists, 2 CSIR-SRF, 1 CSIR-RA

(multi-disciplinary)
One candidate completed PhD (Sci); one candidate (SRF) has submitted
PhD (Engg.) thesis

: 7 nos.
: 6 Scientists, 1 CSIR-SRF

One candidate (SRF) has submitted PhD thesis.

: 1 no.
: 1 CSIR-SRF (subsequently joined as a Scientist at CSIR-NEIST-Jorhat)

: 2 nos.
: 1 Scientist, 1 CSIR-SRF

: 1 no.
: CSIR-NET-JRF (delayed admission from August, 2015 session)

: 6 nos.
: 1 Scientist, 3 CSIR-NET-JRF (including 1 candidate from IMP-2014 batch)
: 2 CSIR-NET-JRF (including 1 candidate transferred from CSIR-CECRI)

: 3 nos.

: 1 Scientist

: 1 CSIR-GATE-JRF
: 1 UGC-NET-JRF

: 11 nos.
: 2 Scientists, 3 CSIR-SRF, 5 CSIR-NET-JRF (IMP-2015 Batch),

1 INAE-AICTE-TRF

11. MTech/IDDP/PhD - August, 2018 Batch : 14 nos.
e MTech - 1 no.
* IDDP - 4 nos.
* PhD (Engg) - 9 nos.

: Self-supported
: 2 GATE-JRF, 2 Self-supported
: 1 Scientist, 2 CSIR-SRF, 2 SPF, 1 INAE-AICTE-TREF, 3 Self-supported

54



Important Events







Important Events

CSIR-CEERI Foundation Day

65" CSIR-CEERI Foundation Day was
celebrated on September 21, 2017. Prof. P.J.
Narayanan, Director, IIIT Hyderabad, was the
chief guest and Prof. Souvik Bhattacharyya, Vice
Chancellor, BITS Pilani, was the guest of honour on
the occasion. The celebrations were inaugurated by
the guests with the lighting of the lamp.

Prof. Santanu Chaudhury, Director CSIR-
CEERI welcomed the guests, participants, media
personnel and introduced the guests to the audience.
He gave a brief overview of the progress made by the
institute during the past one year. He said that CSIR-
CEERI has been re-orienting towards the industry-
facing and people-centric research programmes.
CSIR-CEERI charted outadefinite pathin this changed
context, he added. The path agenda was to develope
socially relevant/market-oriented technologies and
products with appropriate scientific innovations.
CSIR-CEERI activities have been re-organised into
three distinctive vertical technologies namely, (i)
Smart Sensors (ii) Cyber-Physical Systems, and (iii)
Microwave Devices. A roadmap has been planned for
guiding the activities of the Institute over the next 5
years. He informed that the institute had successfully
completed CSIR network projects during the 12 five-
year-plan period. Those projects generated significant
future leads to technologies for commercial and
strategic exploitation. As a consequence, CSIR-
CEERI had entered an MoU with ISRO-SAC and
initiated a joint project (with the support of CSIR) for
the development of Ku-band and Ka-band travelling
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highlighting the achievements
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wave tubes that would be used in the Indian satellite
programmes. The other network project leads were
led to significant projects with DRDO, DAE and
ISRO. A technology on mercury-free plasma UV lamp
was also transferred to industry and a commercial
product would be launched soon. In terms of smart
sensors, CSIR-CEERI would be partnering with
ISRO in delivering two sensors (accelerometer and
gyroscope) for their space programmes.

CSIR-CEERI has continued to work on the
ksheer scanner and developed a range of systems
for assessment of different milk parameters. He
further added that a handheld ksheer tester would be
dedicated to the nation by the Hon’ble President of
India, Shri Ram Nath Kovind on 26.09.2017 (CSIR
Platinum Jubilee concluding day).

The institute also developed a material
discrimination technique, based on the atomic
number and density of scanned items, using
dual-energy x-ray images. The technology was
successfully transferred to M/s Krystal Vision Image
Systems Limited, and products using the technology
were already on the market.

CSIR-CEERI worked on the design of
terahertz molecular tag, a security feature for critical
documents including currency notes. A number
of industries have shown keen interest to use the
security feature in the next generation currencies.

CSIR-CEERI transferred a MEMS-based gas
sensor technology (IoT-enabled) to M/s Macwin India
Limited. The technology was expected to be used in
railways and other establishments for maintaining
cleanliness of toilets as well as for other industrial
applications. It would be a worthy contribution to
Swatch Bharat Mission of the government. CSIR-
CEERI developed a technology on an IoT-enabled
solar tree. It would have applications to use on
national highways and monitoring the environment.

CSIR-CEERI in association with IISc
Bangalore and the University of Southern California
hasbeenawarded a project on Air Quality Monitoring
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(AQM) with an objective to the delivery of sensors
to monitor environment of Delhi and Bengaluru
using high-density data. CSIR-CEERI involved in
the development of solar thermal technology for
water heating applications. The excess energy, not
used by the solar panels could be used as a source of
thermal energy. The institute was actively engaged
in the projects from the companies like Samsung,
Cognizant and two other start-ups.

Hesaid that CSIR-CEERThas been executing
a number of fast-track translational projects (FTTs)
of CSIR and they would be completed in a span of
two years. The institute has been actively engaged in
negotiations with industries and other stakeholders
to transfer the technologies.

He mentioned that CSIR-CEERI would
initiate mission mode projects (supported by CSIR
and other stakeholders) such as water technologies,
safety and security of vital installations, nano-
biosensors for medical diagnostics, point-of-care
IoT-enabled diagnostic devices, coordination of
intelligent systems, food security systems (milk, oil
adulteration, etc.).

He expressed his gratitude for the support
he received from the scientists, guidance from the
members of the institute Research Council and
the external reviewers. He also acknowledged the
industrial partners for visiting CSIR-CEERI and
supporting it by taking technologies (developed
by CSIR-CEERI).

Chief Guest, Prof. P.J. Narayanan, Director IIIT-Hyderabad,
addressing the participants

He mentioned that with the support of DST,
the institute has been monitoring a number of RO
plants in Jhunjhunu district (Rajasthan) as part of its
social outreach programme. It would be scaled up to
other districts in the state.

Elaboratingonskilldevelopmentprogrammes
at CSIR-CEERI, he said that skill development
courses were initiated at CEERI Chennai Centre and
at Pilani. It has also been providing support to ITI
outputs through an internship programme to make
them highly skilled. It would also sign an MoU with
Rajasthan ILD Skill University in setting up a centre
of eminence in electronics and allied technologies to
enhance and meet their students skill development
needs. He further said that in order to spread the
spirit of science among the school going students, the
institute had organised a programme called ‘Jigyasa’
at CSIR-CEERI for the students of local schools in
and around Pilani. The programme would be further
scaled up to all Kendriya Vidyalayas (KVs) located in
Rajasthan.

CSIR-CEERI had set up a centre at Jaipur
to support research and development endeavours of
MSMEs. An incubation centre would also be started
at Jaipur to encourage start-ups in propagating
technologies (developed at CSIR-CEERI) and
build organisations to deliver those technologies to
industry. A centre would also be set up at Delhi soon
and it would also function on similar lines. All four
centres (Pilani, Chennai, Jaipur and Delhi) would
coordinate in scaling up interactions with industry
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Guest of Honour, Prof. Souvik Bhattacharyya, VC BITS,
speaking on the occasion
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and in product delivery. Towards the end of the speech,
he stated that CSIR-CEERI would continue to work
in satisfying the core mandate of CSIR and work on
the path of science and technology innovations.

The guest of honour, Prof Souvik
Bhattacharyya, VC BITS welcomed all those who
were present on the occasion. He congratulated the
entire CSIR-CEERI family for the satisfying and
enriching achievements.

Talking about BITS, he said that BITS
Pilani was a different kind of institute. It faced
certain challenges compared to the centrally funded
government institutions. It has been doing its bit
in different ways and means. BITS did not receive
government support in any of its endeavours in the
form of grants. However, BITS received support
on the proposals submitted by the faculty members
from big funding agencies like DST, DBT and so on.
They were the hard issues to learn for BITS despite
doing meaningful and scalable research. It was also
not an easy task to carry out research programmes
without a government support in our country. He
further gave some of the performance indicators
about BITS. Internal research grant per faculty
member at BITS was significantly higher than
that of leading institutes like IIT (Bombay) or IIT
(Roorkee) and they did not invest in research from
their internal funds. Another indicator was that the
number of indexed publications per crore research
fund spent was 3 or 4 times higher than some of the
leading IITs. In terms of innovation, incubation and
entrepreneurship, BITS had developed a reasonable

Dr. Kamaljit Rangra, Chief Scientist, receiving the service
award from the chief guest
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framework and they were yielding good results.
The technology incubators at three Indian campuses
(Pilani, Goa and Hyderabad) have 60 plus start-ups
(either graduated or they are at three campuses).
About 2500 BITSians were the entrepreneurs across
the globe and 150 among them were the leading
companies whose market capitalisation was worth
of 50 billion US dollars. That kind of figures were
not available with many institutions in our country.
It was a notable contribution to the service of the
nation from BITS. He appealed that it should
be recognised, appreciated and supported by the
regulatory bodies and controlling agencies.

He told that CSIR-CEERI and BITS did not
take enough leverage on complementary abilities
and skills and he desired them to happen. There
were several research areas where both institutes
could collaborate. BITS has been greatly benefitted
by the scientists from CSIR-CEERI, in the form
of teaching and guiding of its students for over
the decades. They also served on faculty selection
committees for a long time. He congratulated all the
employees on 65" CSIR-CEERI foundation day. He
offered services of BITS to CSIR-CEERI along with
its technical and entrepreneurial abilities.

The chief guest and the guest of honour
released the annual report (April 2016 - August
2017) of CSIR-CEERI. They presented service
awards to the employees who had completed 10, 20,
25 and 30 years of service.

The chief guest, Prof P.J. Narayanan while
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Hon’ble guests releasing CSIR-CEERI Annual Report
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delivering the foundation address expressed his
gratitude for inviting him to CSIR-CEERI foundation
day celebrations. He said that it was the time for
any institution to look back the activities that were
carried out in the past. This year was the 75" year
for CSIR and the 70" year for our country. There
were several such institutions reaching important
milestones. In the Indian scientific establishment,
there were multiple tiers of institutions apart
from universities. Many research laboratories and
institutions like IITs were established in the 1950s
and they were regarded as the temples of modern
India. He opined that as the countries and institutions
mature, they would become lethargic. There would
be a resistance for trying out new things. At every
moment of history, the science and technology has
been changing at the highly faster rate. At least,
the last 100 years saw a big change in the scientific
developments and they greatly transformed our
lives. The fast-changing areas such as computer
hardware, software, computing and communications
saw a maximum impact during the last 50 years. In
this context, he expressed that it would be better
for the scientists to learn programming skills than
to teach all the subjects to programmers in meeting
their programming requirements as they became
essential for very many areas.

He mentioned that as per our constitution
imparting science to all was a right at par with
other fundamental rights. In science, nothing is
permanent other than the scientific method itself.
Every conclusion drawn in science could be

Prof.
presenting a memento to Prof. Souvik Bhattacharyya, VC-
BITS, Pilani

Santanu Chaudhury, Director CSIR-CEERI,

overturned tomorrow and we must be prepared for
it and that would bring vigour inside. Many of our
techniques related to food, cuisine, medicine were
very advanced and some of those things were used
traditionally without knowing in terms proteins or
other validations. As you observe, they were being
rediscovered as healthy stuff again. He stressed that it
was the responsibility of the scientific community to
ensure that scientific method or scientific spirit was
first imbibed in them so that it could be transcribed
to others.

He felt glad to know the achievements
during the past few years of CSIR-CEERI. If we look
positively at the contributions from the institutions
such as CSIR, DRDO, etc. they served the nation
very well. Similarly, our academic institutions, by
and large, served the nation very well. He added
that Prof Souvik Bhattacharyya informed us about
the contributions from BITS. It was a 50 plus years
old institution helping our country. BITSians became
professors elsewhere and produced similar kind of
new people. The IIT system kept producing wonderful
people, who helped in creating more people, more
technologies and more institutions. There were very
many other institutions in the country, contributing to
the overall development. He remarked that despite all
such sort of contributions, we should adopt and stay
dynamic in the fast-changing world.

Earlier, Prof. P.J. Narayanan and Prof.
Souvik Bhattacharyya planted samplings in the
main lawn of the institute.

Prof. Santanu Chaudhury, Director CSIR-CEERI,
presenting a memento to Prof. P.J. Narayanan, Director
IIIT-Hyderabad
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Prof. Raj Singh, Chief Scientist, proposing the vote of thanks

Prof Santanu Chaudhury, Director CSIR-
CEERI presented mementoes to Prof Souvik
Bhattacharyya and Prof. P.J. Narayanan.

Mr Rajendra Verma and Ms Som Sukla
Maiti, Scientists, CSIR-CEERI coordinated the
programme.

Prof. Raj Singh, Chief Scientist proposed
the vote of thanks.

After the inaugural function, the guests
visited various laboratories and exhibition hall
(museum) of the institute. They appreciated the
research activities being pursued at the institute.

A cultural programme was organised in
the evening. Artists from ‘Alankar Group,” Jaipur
performed Rajasthani folk dances. Major Gen
(Retired) S.S. Nair, Director, Birla Education Trust,

Hon’ble Guests visiting the institute museum

Pilani graced the programme as the chief guest. He
lauded the performances of the artists and said that it
was the first time that he could watch such wonderful
performances. At the end of the programme, he
presented mementoes to the artists.

Dr Girish Sahni, Director General, CSIR
visits CSIR-CEERI on 22.09.2017

As part of the CSIR Platinum Jubilee
celebrations, Dr. Girish Sahni, DG CSIR visited
CSIR-CEERI on September 22, 2017. An open meet
was arranged in the institute main auditorium. Dr.
Chandra Shekhar (Former Director, CSIR-CEERI),
scientists and members of CEERI family, heads of
local educational institutes and persons from media
were present on the occasion.

Prof. Santanu Chaudhury, Director CSIR-
CEERI welcomed Dr. Girish Sahni, DG CSIR
and the audience present in the auditorium. He
thanked Dr. Sahni for sparing time from his busy
schedule and taking an arduous journey to Pilani.
He requested Dr Sahni to address the gathering.

Dr. Girish Sahni, in his introductory
remarks, said that CSIR-CEERI has been a very
committed and socially useful laboratory of CSIR.
He expressed that he felt highly honoured, extremely
joyous to be present among the CSIR-CEERI family.
CSIR-CEERI made huge contributions towards the
development of the country despite not being located
at the central place. Briefly indicating about the
forthcoming CSIR Platinum Jubilee celebration at
Vigyan Bhawan, New Delhi on September 26,2017,

e

Dr. Girish Sahni, DG CSIR, planting a sapling
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Prof. Santanu Chaudhury, Director
presenting R&D roadmap of the institute

he said that Honourable President of India, Shri Ram
Nath Kovind would grace the function as the chief
guest. He stated that CSIR was not only maintaining
its position since its inception but also progressing. A
very less number of such institutions were available
in the country that sustained and maintained their
status even after 75 years of their existence. CSIR
could find a place among the 70 iconic institutions
listed by “India Today” magazine. You should feel
proud as part of such an organisation and must
enthusiastically contribute to its growth.

CSIR-CEERI has a very good potential being
a multi-disciplinary institute. He further added that
many new applied fields were emerging in electronics
such as bioelectronics, plastic electronics, and so
on. The combination of electronics hardware and
software was a key ingredient to address several issues

in our day-to-day life. Ksheer scanner and Ksheer
, AT

Dr. Girish Sahni, DG CSIR, releasing a document
(Roadmap) on institute R&D plans

tester developed by CSIR-CEERI were the best
examples of this kind. He pointed out that honourable
president of India would dedicate the handheld
ksheer tester to the nation on September 26, 2017.

Prof. Santanu Chaudhury, Director CSIR-
CEERI presented a detailed roadmap of R&D plans
of the institute during the next five years.

After elaborative discussions on the
institute plans, Dr. Girish Sahni, DG CSIR released
a document entitled “CSIR-CEERI: A Roadmap
(2017 — 2022).” In the backdrop, he also mentioned
about the Dr. Vijay Kelkar Committee Report
on R&D outcomes. Dr Kelkar defined four basic
outcomes (outputs), which could be strategic goods,
public goods, social goods and private goods. Every
scientist must link his/her R&D outcomes with those
parameters and emphasised that it should form the
criteria for assessment of awards and promotions.
He commented that it was not CSIR-CEERI, but
many of the other CSIR laboratories find a solace
and shelter under an outcome i.e. publications or
some of them were on patents which are of no value
(only bio-data patents).

After the event, a press meet was held with
DG CSIR. He enlightened the media personnel
about the CSIR mission and its future R&D
programmes. He said that CSIR-CEERI has been
contributing tremendously to the nation. He also
said that most of the present day technologies and
systems use electronics in them. CSIR has been
doing a very good basic research and according to

-~

DG, CSIR interacting with the media personnel
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Dr. Girish Sahni, DG CSIR, addressing and interacting with
the participants from industry

SCIMAGO world ratings, CSIR was placed at 9*
position among the government funded institutes.
It was a remarkable achievement, he added. During
the press meet, Prof. Santanu Chaudhury, Director
CSIR-CEERI and Dr. Chandra Shekhar, Former
Director CSIR-CEERI, were also present.

Dr. Sahni had a glance of technology
exhibits at the museum and appreciated the research
endeavours of the institute. Later on, he met with the
participants from industry and two agreements were

DG CSIR delivering a talk

also signed in his presence towards the collaborative
programmes.

The afternoon session was chaired by Dr.
Chandra Shekhar, Former Director CSIR-CEERI.
During the second session, DG CSIR, delivered
two talks; (i) Knowledge, creativity, innovation and
outcomes: Some personal experiences and learning
(i1)) CSIR’s role in the national development: Past,
present and future. Towards the end of talks, he
described his meet with Honourable Prime Minister,
Shri Narendra Modi along with well-known scientists
and industrialists. The Prime Minister wanted to
know what the Indian scientific community was
contributing towards the poor farmers, common men
and women, and the way he expressed his concern
about those issues was highly touching. The prime
minister desired that scientific community do science
and at the same time it should address the problems
faced by the common people. He highlighted that
the achievements of CSIR-CEERI were closely
associated with CSIR’s mandate.

Dr. Chandra Shekhar in his concluding
remarks pointed out that the scientists should
openly express their personal feelings. He said that
Dr. Sahni in his talks put forward his views like a
scientist and also like a responsible citizen (not as a
DG, CSIR). He also discussed the difficulties being
faced by CSIR and also the solutions to tackle them.

Prof. Santanu Chaudhury and Dr. Chandra
Shekhar presented a citation, memento and shawl to
Dr. Girish Sahni, DG CSIR.

4 : Iy T - |
Prof. Santanu Chaudhury, Director CSIR-CEERI and

Prof. Chandra Shekhar, Former Director, CSIR-CEERI
honouring Dr. Girish Sahni, DG CSIR
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CSIR-CEERI Foundation Day and CSIR
Platinum Jubilee Celebrations

As part of 65" CSIR-CEERI Foundation
Day and CSIR Platinum Jubilee Celebrations, a
special function was organised on September 24,
2017. Prof. Partha Pratim Chakraborty, Director,
IIT Kharagpur was the chief guest, Dr. Manisha G.
Singh, Project Director, NCAS (Gurugram) was the
guest of honour and Prof. Souvik Bhattacharyya,
Vice Chancellor, BITS (Pilani) was the special
invited guest on the occasion. Prof. A.K. Sarkar,
Director, BITS Pilani; Dr. Lipika Dey, Principal
Scientist, TCS Innovation Laboratories, New Delhi;
Mr. Deepak Chaturvedi, Head Administration &
Programmes, Rajasthan ILD Skill University, Jaipur;
Prof. Santanu Chaudhury, Director CSIR-CEERI;
Prof. Chandra Shekhar, Emeritus Professor, BITS
Pilani; dignitaries from BITS and local educational
institutions; and employees from CSIR-CEERI
were present during the function.

Prof. Santanu Chaudhury, Director CSIR-
CEERI, in his welcome address, gave a brief
introduction about the chief guest, Prof. Chakraborty,
guest of honour, Dr. Manisha Singh and special
invited guest, Prof. Bhattacharyya. He also gave an
outline of the programme.

The

chief guest, Prof. Chakraborty

acknowledged Prof. Santanu Chaudhury, Director
and members of CSIR-CEERI family for giving him
an opportunity and to be part of the celebrations.

He delivered a foundation day lecture on “Scalable

Prof. Santanu Chaudhury, Director

welcoming the guests

CSIR-CEERI,

Prof. Partha Pratim Chakraborty, IIT Karagpur, addressing
the audience

platforms for change: Towards engineering excellence
for nation-building.” He congratulated the director
and employees of CSIR-CEERI on 65" CSIR-CEERI
Foundation Day and CSIR Platinum Jubilee.

The guest of honour, Dr. Manisha Singh
delivered an invited talk on “Benefits and challenges
of economic impact assessment: Technology
interventions.” She congratulated all the employees
on CSIR-CEERI foundation day and on CSIR
platinum jubilee celebrations.

Earlier, Special invited guest Prof. Souvik
Bhattacharyya elaborated in detail on the relations
of BITS, CSIR-CEERI and IT Kharagpur, and
hoped for further deep relations in future.

Prof. Santanu Chaudhury, Director CSIR-
CEERI, honoured the guests with shawls and
presented citations and mementoes.

Dr. Manisha G. Singh, Project Director, NCAS (Gurugram),
addressing the audience
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Prof. Souvik Bhattacharyya, VC BITS, talking on the
occasion

Prof. Santanu Chaudhury (left) Director CSIR-CEERI and
Prof. Partha Pratim Chakraborty, Director IIT Kharagpur,
exchanging MoU documents

Prof. Santanu Chaudhury, Director CSIR-CEERI and Prof.
Souvik Bhattacharyya, VC BITS, Pilani, exchanging MoU
documents

Prof. Santanu Chaudhury, Director CSIR-CEERI and Mr.
Deepak Chaturvedi, Head Administration & Programmes,
Rajasthan ILD Skill University, Jaipur, exchanging MoU
documents

Mr. Rajendra Verma and Ms. Somsukla
Maiti, Scientists, CSIR-CEERI coordinated the
programme.

Dr. S.C. Bose, Chief Scientist, proposed the
vote of thanks.

Dr. S.C. Bose, Chief Scientist, CSIR-CEERI proposing the

vote of thanks

After the function, all the guests visited
the exhibition hall (Gandhi Hall), where CEERI
developed technologies were exhibited. They also
visited institute museum, various research facilities
and laboratories, and praised the research activities
being pursued at the institute.

The visiting éuests at the technology exhibition

In the afternoon session, a workshop entitled
“R&D collaboration between CSIR-CEERI and IIT
Kharagpur” was organised. Scientists from CSIR-
CEERI and Professors from [IT Kharagpur participated
in the workshop and delivered talks on possible
collaborations. Prof. Santanu Chaudhury, Director
CSIR-CEERI and Prof. Partha Pratim Chakraborty,
Director [IT-Kharagpur, were present during the
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workshop. During the workshop, the following talks
were delivered:

1. Computer vision and image processing:
Research collaboration with CEERI -
Prof. Jayant Mukhopadhyay, IIT Kharagpur

2. Vision image analysis and applications -
Dr. Sanjay Singh, Scientist, CSIR-CEERI,
Pilani

3. Sensor network for civil structural health
monitoring with emphasis on railway
bridges - Prof. Prabhir Kumar Biswas, IIT
Kharagpur

4. 10T research activities at CSIR-CEERI -
Dr. S.C. Bose, Chief Scientist, CSIR-CEERI,
Pilani

5. MEMS-based sensors and actuators for
biomedical applications - Dr. Tarun Kanti
Bhattacharya, IIT Kharagpur

6. Sensors and actuators at CSIR-CEERI -
Dr. Ajay Agarwal, CSIR-CEERI, Pilani

Dr.  Ravindra = Mukhiya, Scientist
coordinated the workshop and Dr. Kamaljit Rangra,
Chief Scientist, proposed the vote of thanks.

CSIR Platinum Jubilee Celebrations - Sports
Events at CSIR-CEERI

As part of the CSIR Platinum Jubilee
celebrations, several sports events were organised
for CSIR-CEERI employees and their families,
during September 18-24, 2017. Prof. Santanu
Chaudhury and Mrs. Santanu Chaudhury gave away
prizes to the winners on September 24, 2017.

Dr. Girish Sahni, DG CSIR, flagging-off a marathon race Mrs. Santanu Chaudhury, distributing the prizes
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Prof. Santanu Chaudhury, Director, distributing the prizes

Ksheer Tester (Handheld Milk Adulteraton
Detection Device) Dedicated to the Nation

As part of celebration of the conclusion
of the CSIR Platinum Jubilee year, the Hon'ble
President Shri Ram Nath Kovind dedicated the
Ksheer tester developed at CSIR-CEERI, Pilani to
the nation in the presence of Dr. Harsha Vardhan,
Hon’ble Minister of Science and Technology, Earth
Sciences and Environment and Forests; Shri Y.S.
Choudhury, Hon’ble Minister of State for Science
and Technology, Earth Sciences and Environment
and Forests; and Dr. Girish Sahni, Director General
CSIR and Secretary DSIR. It was a proud moment
for all of us at CSIR-CEERI.

Hon’ble President, Shri Ram Nath Kovind dedicating
Ksheer Tester (developed at CSIR-CEERI) to the nation
at Vigyan Bhawan,NewDelhi.Dr.HarshVardhan(Cabinet
Minister) and Shri Y.S. Choudhary (Minister of State) Scien
ce&TechnologyandEarthScienceswerealsopresent

CSIR Foundation Day

The 76™ Foundation day of the Council
of Scientific & Industrial Research (CSIR) was
celebrated at CSIR-CEERI on 9" October 2017. The
occasion was graced by the presence of ex-director,
CSIR-CEERI, Dr. Chandra Shekhar (Senior
Emeritus Professor, BITS Pilani) as the Chief Guest.
Retired senior scientists of the institute, Dr. N.K.L.
Raja and Sh. R.C. Dubey, were also present, as
guests of honor.

The event was also attended by Dr.
A.K. Sarkar, Director BITS, Pilani, several other
dignitaries and heads from wvarious institutions
of Pilani, staff members of CSIR-CEERI, invited
retirees along with their families, and media
representatives.

The event started with the presentation of
floral bouquets to the chief guest and the guests
of honor followed by lighting of the lamp. Prof.
Santanu  Chaudhury, Director CSIR-CEERI
welcomed the guests, participants, media personnel.
He introduced the guests on the dais to the audience
and expressed his gratitude for their presence in the
function. He then gave an overview of the historic
achievements of the organization and also shared
the recent accomplishments. He further stressed the
fact that CSIR is amongst the top organizations of
the nation that have made significant contributions
for the development of the nation.

He proudly shared the fact with the audience

that on 26" of September, 2017 the honorable
' T

Dr. Chandra Shekhér, Sénior Emeritus Professor, BITS and
Former Director, CSIR-CEERI lighting the lamp
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Prof. Santanu Chaudhury, Director, CSIR-CEERI

addressing the audience

President of India dedicated two technologies to
the nation, out of which one was CSIR-CEERI’s
KSHEER SCANNER' developed by the team
of scientists at CSIR-CEERI, led by Dr. P.C.
Panchariya. He said that CSIR is devoted towards
the welfare of the nation through its 38 labs across
the nation. He outlined the important role that
CSIR as an organization and CSIR-CEERI as the
lab under it has to play in the developmental plans
'of the government of India. He then shed light on
the Jigyasa programme organized by the institute
it aimed at motivating school students of Kendriya
Vidyalayas towards research and providing them
with a fertile platform for the same. At the end, he
congratulated everyone on the occasion of the 76"
foundation day anniversary of CSIR.

After the inaugural ceremony, the chief guest
of the event, Dr. Chandra Shekhar congratulated one
and all from CSIR-CEERI family

L
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Honorable guest releasing Hindi magazine °‘Electronic
Darpan’

The guest of honor Dr. N.K.L. Raja receiving a memento
from Director, CSIR-CEERI

for the platinum jubilee celebrations. In his address,
Dr. Chandra Shekhar applauded the efforts of the
think tank that led to the establishment of CSIR in
the year 1942. He then shared his perspective on
the historical journey and development of CSIR as
an organization with the audience. In his address he
personified CSIR as a child that was first nurtured and
then looked upon as a responsible entity for growth
of the nation. He then shared with the audience the
variations and the paradigm shifts the organization
has been through ever the years since its inception.

In his speech, Dr. Chandra Shekhar said
that CSIR is a dynamic organization that has
constantly oriented itself as per the changing
needs and requirements of the society. The various
roles that CSIR has played are: handling projects
under five-year plans of network and collaborative
nature, establishment of AcSIR, joining hands with
the industry, and interaction/joint projects with

- | -

23, 2017

The guest of honor Dr. R.C. Dubey receiving a memento
from Director, CSIR-CEERI
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academic institutions on several platforms. He
further said that in view of the fast development
rate in the country, it is expected from the institute
to march hand-in-hand with the change and prove
to be a bulwark in the progress of the nation. He
said that the young scientists must view their
career as an opportunity to serve the nation. He
ended his speech by remembering his previous
co-workers and scientists from the institute and
praised them for their support and once again
congratulated everyone on the CSIR foundation day.

Dr. N.K.L. Raja, the guest of honor of the
day, shared his experience during this tenure at CSIR-
CEERL. In his brief talk he said that being a scientist
any work related to science is a job of challenge.
He said that CSIR-CEERI is the institution which
marked the inception of his new life. He recollected
and lauded the scientific efforts of the scientists at
CSIR-CEERI and wished everyone good luck for
the future and the CSIR foundation day celebrations.

Later, Dr. R.C. Dubey, retired senior
scientist of the institute added that he was proud of
the fact that he has been a part of an organization of
national importance. He then shared his experiences
of working at CSIR-CEERI with the audience. He
described research and development as the lifeline of
science and said that through science CSIR-CEERI
has been serving the society. He mentioned about the
'KSHEER SCANNER', which was also dedicated
to the nation by the Honorable President of India.
He congratulated and praised Dr. P.C. Panchariya
for his efforts. Towards the end of his speech, he

A
d

The chief guest Dr. Chandra Shekhar receiving a memento
from Director, CSIR-CEERI

congratulated prize winners, individuals who were
felicitated, and wished the institute good luck under
the leadership of Prof. Santanu Chaudhury, Director,
CSIR-CEERI.

The dignitaries launched the first issue of
the Institute’s Hindi magazine, ‘Electronic Darpan’.
The Chief Guest and the guests of honor felicitated
the retired employees of the previous year and
current employees who had completed 25 years of
service. This was followed by prizes to school's
students for essay writing competition, winners of
the 'Technology Innovation Challenge' event and
also the runner-up team that represented the institute
in the Thakur memorial lawn tennis competition.

Later, the Diretor, CSIR-CEERI felicitated
the guests with a shawl and memento. Atthe end ofthe
programme, Prof. Raj Singh, Chief Scientist CSIR-
CEERIthankedall the guests who graced the occasion
by their presence and to all the committee members/
volunteers of the programme for making it a success
under the guidance of Director, CSIR-CEERI.

The programme ended with singing of the
national anthem.

==

Prof. Raj Singh, Chief Scientist, presenting the vote of
thanks

Symposium on the collaborative R&D
activities between CSIR-CEERI and IIT
Indore

A one-day symposium on the collaborative
R&D activities between CSIR-CEERI and IIT
Indore was organized on November 27, 2017. These
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R&D activities were initiated under the project
“CEERI - IIT Indore Joint R&D Programme” in the
backdrop of the MoU between the Institutes signed
on Sept 16, 2016. Five faculties from IIT-Indore
and the respective collaborating Scientists and other
staff members from CSIR-CEERI participated in
the workshop. The workshop primarily deliberated
on the ongoing joint activities on Hybrid sensors
for sensing toxic gases CO2 and H2S, Threshold
and memory switching in nanoscale phase change
memory, [oT— enabled water quality monitoring,
Hardware realization of extreme learning machine
based fast data descriptor for anomaly detection,
and Quantum inspired fuzzy based neural
network (Q-FNN) & its hardware realization. The
collaboration opportunities between the Institutes
on the areas of Smart Sensors and Photonics,
Optoelectronics & MOEMS were also explored.
There was also a session on Laboratory visit for the
delegates from IIT Indore.

SERB School on "Plasma Devices: Science &
Technology"

CSIR-CEERI organized the SERB School
on "Plasma Devices: Science & Technology" at
Pilani during 4%-22" December 2017. The school
was attended by 40 participants, which included
research scholars, post-doctoral fellows and young
faculty = members from different institutions/
universities/ colleges, and researchers from different
R&D centers of the country.

The main aim of the school was to give

e !'d

Dr. Shashank Chaturvedi, Director, IPR, Gandhinagar
delivering his speech during the inaugural event of SERB
School on "Plasma Devices: Science & Technology"

an overview of commercially important Plasma
Devices-including the fundamental principles of
their operation to the students, and developing good
understanding of the concepts required for choosing
plasma devices for various applications. Evaluating
performance and other performance
parameters were also emphasized during the school.

source

The speakers of the SERB school included
senior scientists from IPR, Gandhinagar; BARC,
Mumbai, and also from CSIR-CEERI. Popular
lectures in the late evening were delivered
by renowned scientists of the country which
included Dr. Shashank Chaturvedi, Director, IPR,
Gandhinagar, Dr. Rajiv Sharma, Secretary, Science
and Engineering Research Board, Dr. Chandra
Shekhar, BITS, Pilani (Ex-Director, CSIR-CEERI,
Pilani), Prof. Santanu Chaudhury, Director, CSIR-
CEERI, Dr. Lalit Kumar, Director, MTRDC-
DRDO, Bengaluru, Dr. P.D. Gupta, ex-Director,
RRCAT, Indore, Prof. D.S. Patil, Department of
Metallurgical Engineering and Materials Science,
[IT-Bombay, and Prof. A.K. Das, Vice-Chancellor,
Utkal University.

Besides the regular lectures on specified
topics, there were dedicated practical sessions
that included hands-on experience as well as
simulation tool lessons. An educational tour and a
culture evening were also organized as part of the
school. The school was fully funded by Science
& Engineering Research Board (SERB), Govt. of
India.

Skoch Challenger Gold Award 2017

Dr. P.C. Panchariya, Senior Principal
Scientist, CSIR-CEERI, Pilani of the Cyber
Physical System area was awarded the prestigious
Skoch Award 2017 for the development of ‘Milk
Adulteration Detection Technology’. The award
was given by the chairman of the 15" Economic
Commission of the nation, Sh. N.K. Singh.

The Skoch group is a prominent
establishment working for social issues since the
year 1997. In the field of technology, the Skoch
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Foundation honors best technologies which are
capable of empowering the country and benefiting
the society.

After receiving the Skoch Challenger Gold Award 2017,
Dr. Panchariya with Mr. NK Singh, Chairperson, 15
Finance Commission and other dignitaries

'Youth Scientific Award 2017
Foundation

Buti Young Scientist Award 2017 has been
given to Dr. Neeraj Kumar, of the Microwave
Devices Area by the prestigious Buti Foundation
for his doctoral work on "Optimization Studies of
Pseudospark Source Electron Beam for Development

of Buti

of Plasma Assisted Slow Wave Oscillator". Buti
Foundation Young Scientist Award is given in the
field of 'Plasma Science & Technology' to scientists
below 35 years of age. Under this award, Dr. Neeraj
was given a citation and awarded Rs. 10,000 cash
prize by Prof. Bimla Buti.

Dr. Neeraj Kumar, Scientist CSIR-CEERI with Prof. Bimla
Buti, Chairperson, Buti Foundation

Technology Transfer to REIL, Jaipur
CSIR-CEERI has successfully transferred
3 Milk Technologies to Rajasthan Electronics
& Instruments Ltd. (REIL), Jaipur on February
01, 2018 at CSIR Headquarters, New Delhi in
presence of Dr. Girish Sahni, DG, CSIR and Sh.
A K. Jain, MD, REIL. The technologies are:
Hand-held Milk Adulteration Detection System
(Ksheer Tester), Rapid Milk Analyser, and
Hand-held Milk Fat Tester. These technologies
demonstrate the dominant expertise of CSIR-
CEERI in detecting adulteration and analysing
milk and these can be extended to other perishable
goods. The technologies are valued at Rs. 75.00
Lakhs excluding GST and shall receive royalty as
applicable. It is worth mentioning that the institute
has received approximately Rs. 20.00 Lakhs as
royalty income from REIL from the technologies
already transferred to them. The photograph given
below shows the technology licensing document
being exchanged between CSIR-CEERI and REIL.
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Dr. Girish Sahni, DG CSIR, Dr. Santanu Chaudhury,
Director CSIR-CEERI and Mr. A.K. Jain, MD REIL
exchanging technology transfer documents

Rural Technology Action Group

A regional workshop was conducted by
Rural Technology Action Group (RuTAG), IIT,
Delhi on February 23, 2018 in collaboration with
CSIR-CEERI, Pilani at CSIR-CEERI's Incubation-
cum-Innovation Hub located in Jaipur, Rajasthan.
The program was attended by about 60 participants
which included Dr. Ketaki Bapat, Scientist F, Office
of the Principal Scientific Adviser; Prof. Santanu
Chaudhury, Director, CSIR-CEERI, Pilani; Dr.
Manu Sikarwar, Project Director, DST, Government
of Rajasthan; Mr. Nadeem Rahim, State Innovation
Council (SIC), DST, Government of Rajasthan;
Mr. Amin Aziz, National Backward Class Finance
Development Corporation (NBCFDC); experts
from IIT Delhi; and researchers from CSIR-
CEERI. The program commenced with a welcome

Gl W

Dr. Ketaki Bapat, Scientist F, Office of the Principal
Scientific Adviser lighting the lamp

address by Prof. S. K. Saha, Head, Department of
Mechanical Engineering, IIT Delhi. He introduced
the mechanism and role of RuTAG, IIT Delhi in
technology up-gradation for rural India. He offered
his sincere thanks to Prof. Santanu Chaudhury,
Director, CSIR-CEERI for agreeing to host the
workshop in CSIR-CEERI’s Jaipur Centre and
also expressed thanks to Dr. Ketaki Bapat for her
presence in this Regional Workshop.

Later, Dr. Ketaki Bapat, Scientist F, Office
of the Principal Scientific Adviser, expressed her
gratitude specially towards the participating NGOs
She mentioned about the Government of India
initiatives and the role of RuTAG in livelihood
development and rural betterment. She urged the
scientists and academicians to work more on the
problems related to rural India. She also appreciated
CSIR-CEERI, Pilani and RuTAG, IIT Delhi for
their efforts in organizing such a workshop at
Jaipur.

In his presidential address, Prof. Santanu
Chaudhury, Director, CSIR-CEERI, Pilani
emphasized that experts from premier institutes
must come forward for finding solutions to various
problems faced by the rural India. He gave examples
of CSIR-CEERI’s role in developing various
technologies that have the potential of being helpful
to rural people. He concluded with the hope that the
actual users and artisans would get benefited from
the workshop and anticipated that the resulting
feedback from the participants would in turn inspire

T
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Prof. S.K. Shah, Head, Department of Mechanical
Engineering, IIT Delhi addressing the audience
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the scientific community to bring out the actual
solutions for the key problems faced by rural India.

Prof. R. R. Gaur, Hon. Visiting Professor,
NRCVEE, IIT Delhi and Chairman, Core Group,
RuTAG, HT Delhi also addressed the gathering.
He said that the impact of fast and sustainable
developments has to be ascertained by understanding
and choosing correct technological inputs necessary
for the growth. He mentioned that it is essential
for a scientific institute to provide proper technical
solutions which should be environmental and user
friendly. He ascertained that CSIR-CEERI, Pilani
and RuTAG, IIT Delhi have the capability to
provide technological solutions for majority of the
rural problems and coordination between these two
institutions for joint interventions would certainly
help in solving some of the challenging problems
and their identification for the betterment of rural
livelihood.

The inaugural session of the workshop
ended with a vote of thanks proposed by Prof.
M. R. Ravi. He thanked the delegates and experts
present in the workshop and extended his gratitude
to Director, CSIR-CEERI for arranging workshop at
CSIR-CEERI's Jaipur Centre.

During the first technical session, rural
technologies developed under RuTAG, IT Delhi
were presented. Prof. Saha presented the work on
animal driven gear box, bullock-driven tractor (old
and new), treadle pump, tulsi mala making device,

N~ |
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Prof. R. R. Gaur, Hon. Visiting Professor, NRCVEE, IIT

Delhi and Chairman, Core Group, RuTAG IIT Delhi
addressing the audience

sheep hair shearing device, ground water measuring
device, and carpet-making related machines. He
also talked about the objectives and mandate of the
RuTAG programme.

Later, Prof. M. R. Ravi from IIT Delhi
explained about the current improvements in bangles
making furnace, including associated tools, seating
arrangement, etc. He also mentioned about the
project funded by NBCFDC for the construction of
potter’s kiln at Khurrampur village near Gurugram.

In the second technical session, the first
presentation was given by Prof. Santanu Chaudhury,
Director, CSIR-CEERI on technology incubation
and rural technologies portfolio of CSIR. He began
with a brief description of CSIR network across
India known for its cutting edge R&D knowledge
base in diverse S&T areas. He highlighted that CSIR
has a dynamic network of 38 national laboratories,
39 outreach centres, 3 innovation complexes and
5 units that covers a wide spectrum of science and
technology. He added that it provides significant
technological intervention in many areas with
regard to societal efforts which include environment,
health, drinking water, food, housing, energy, farm
and non-farm sectors, and its role in S&T human
resource development is noteworthy.

He mentioned that Government of India
has selected 100 aspirational districts to identify
technological and skills gaps, for building the
alliances with industries, MSMEs, start-ups, and
entrepreneurs. In Rajasthan, 5 districts have been
short-listed for S&T based interventions for rural
upliftment and CSIR-CEERI has been chosen as
the nodal agency for Rajasthan. He also proposed
to initiate collaborative work between CSIR-
CEERI Pilani and RuTAG, IIT Delhi in solving
rural problems. He raised his concern that despite
large number of technological interventions by
the Government and other agencies, very few of
them have benefited the society. He mentioned
that the only remedy for the said situation could
be the establishment of technology readiness level
(TRL) above 7 of a product and he briefed about the
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importance of TRL and its impact. He also explained
how a technology needs to move from TRL-1 to TRL-
9 i.e. prototypes that manage to survive the valley-of-
death for its success. He stated that only a new startup
has the capacity and courage to face the challenge to
survive the valley-of-death for sustainable growth.

The subsequent presentation was given
by Mr. Nadeem Rahim from the State Innovation
Council (SIC), DST, Government of Rajasthan.
The mandate of SIC is to augment knowledge and
creativity in the formal and non-formal sectors
through identification, support, and incubation of
technologies and traditional practices. In achieving
this, SIC has forged alliances with formal bodies
of science, technology, and management. It works
jointly with other development organizations
of Government and non-government types
and with individuals to recognize and scale
up the endeavours. He then presented various
technologies developed under SIC. He also
presented the plan of nurturing rural technology
start-ups by the Government of Rajasthan.

In the third technical session, representatives
of NGOs, startups, were invited to express their
views. Startup Oasis of RIICO Jaipur was represented
by Mr. Chintan Bakhsi, CEO. He presented the
need for technical inputs for various technologies,
e.g. low cost pellets making device, low cost solar
dryer, low cost cold storage, pulp processing of
sitafal, user-friendly khadi design/hybrid design,
etc. Aajeevika Bureau, Udaipur was represented by
Ms. Priyanka Jain. She mentioned that there are 230

units for stone carving based in Pindwara Block and
have engaged about 5,000 artisans. Large numbers
of people are getting affected with Silicosis due to
continuous exposure to the dust in stone carving. She
urged the audience that an effective solution for dust
control for artisans and miners of red stone artefacts
was required. RuTAG, IIT Delhi and CSIR-CEERI,
Pilani also expressed serious concern for this issue
and decided to work on solutions for this problem.

National  Backward Class  Finance
Development  Corporation (NBCFDC) was
represented by Mr. Azim Aziz. He told that NBCFDC
is under the aegis of Ministry of Social Justice
and Empowerment. NBCFDC was incorporated
as a not-for-profit company, with an objective to
promote economic and developmental activities
for the benefit of backward classes and to assist the
poorer section of these classes in skill development
and self-employment ventures.

On this occasion, an exhibition related to
rural technologies was also organized where products
of CSIR-CEERI and RuTAG, IIT Delhi were
presented by the concerned scientists and faculties.

Brain-storming Workshop on "Robotics for
Improved Livelihood in Indian Context"

The Robotics Society in collaboration with
CSIR-CEERI, Pilani organised a one-day brain-
storming workshop on "Robotics for Improved
Livelihood in Indian Context" on February 24, 2018
at CSIR-CEEERI's Incubation-cum-Innovation
Hub Jaipur Centre. The objective of the brain-

CSIR-CEERI

Prof. Santanu Chaudhury, Director,

addressing the audience

Prof. Souvnk Bhattacharyya, Vice- chancellor, BITS, Pilani
lighting the lamp
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storming workshop was to identify possibilities
of introduction of robotics and automation for
improving productivity and income generation in
the Indian context. The programme was attended by
about 40 participants which included Prof. Santanu
Chaudhury, Director, CSIR-CEERI (Convener),
Prof. Souvik Bhattacharyya, Vice-chancellor,
BITS, Pilani, Prof. Arun Pujari, Vice-Chancellor,
Central University of Rajasthan, representatives
from IIT Delhi, IIT Madras, IIT Kharagpur, IIT
Jodhpur, Scientists from CSIR-CEERI, CSIR-
NAL, CSIR-CMERI, and industrial representatives
from TCS.

The programme started with lighting of lamp
by chief guest, Prof. Souvik Bhattacharyya, Vice-
chancellor, BITS, Pilani as well as other dignitaries
on the dais. Prof. Santanu Chaudhury, Director,
CSIR-CEERI in his welcome address greeted all the
delegates and presented the programme overview of
the workshop. He mentioned that, in recent decades,
the introduction of robotics has resulted increased
efficiency in the production processes by replacing
human labour. He added that the workshop,
however, aims to brain-storm in the Indian context
to find possibilities and identify where robotics can
increase productivity without replacement of human
labour so t hat downsizing of labour force does not
happen. He emphasized the need to identify such
India-centric problems which are challenging and
potentially have significant economic implications.
He ended his address by saying that it is expected

Dr. Ram Prakash, Scientist-in-charge, CSIR-CEERI's,
Incubation-cum-Innovation Hub, Jaipur Centre welcoming
the delegates

and concerted effort be made to address these
problems. Being president of 'The Robotic Society’,
Prof. Chaudhury also highlighted its objectives and
functioning.

Earlier, Dr. Ram Prakash, Scientist-
in-charge, = CSIR-CEERI's  Incubation-cum-
Innovation Hub, Jaipur Centre greeted all the
delegates with warmth and gratitude. He briefed
about the aims and objectives of CSIR-CEERI's,
Incubation-cum-Innovation Hub, Jaipur Centre to
the audience. He also informed that Department
of Scientific and Industrial Research (DSIR), New
Delhi has supported a project to establish a DSIR-
Common Research & Technology Development
Hub (DSIR-CRTDH) at Jaipur and has sanctioned
Rs. 5.00 crore for this uniquely designed public-
oriented facility at Jaipur to support MSME and
startups.

The Chief Guest, Prof. Souvik Bhattacharyya, Vice-
chancellor, BITS, Pilani, started his address by
appreciating the theme of the workshop and further
mentioned that robotics is not a recent phenomenon.
It has been part of the high-tech industry since the
advent of industrial age. However, its scope has
changed greatly nowadays. He added that today
robotics finds usage beyond manufacturing to areas
like e-commerce, logistics, retail, healthcare, etc. and
also has significant overlap with artificial intelligence
(AI). He highlighted the success story of two Indian
origin entrepreneurs who started 'GreyOrange

Robotics' in the year 2011 which now has become

s -
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Prof. Santanu Chaudhury, Director, CSIR-CEERI with
media persons
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a multinational technology firm. Addressing the
gathering, he urged the experts present in the
workshop to set more such examples and bring glory
to the nation. He hoped that during the workshop
challenging problems related to our country will be
identified and path to find required solutions using
robotics for some of these niche areas like agriculture,
health, disaster management, border security, etc.
would be explored. At the end of the inaugural session,
the vote of thanks was proposed by Prof. S. K. Saha,
Head, Department of Mechanical Engineering, IIT
Delhi and co-convener of the programme.

There were a total of four technical sessions
during the workshop. The first technical session
was devoted for defining the context. Prof. Santanu
Chaudhury, Director, CSIR-CEERI and Prof. Subir
Saha, Head, Department of Mechanical Engineering,
IITD were the key speakers for the session. The
second session was dedicated to inclusive automation
(manufacturing, customer service, healthcare, and
accessibility). Prof. T. Asokan (IITM), Dr. Sunil
Jha (IITD), Dr. Jitendra Khatait (IITD), and Dr.
Swagat Kumar (TCS) were the speakers. The third
session was committed to disaster and hazardous
management. Prof. Laxmi Behera (IITK), Dr.
Sumantra Dutta Roy (IITD), Prof. P. K. Biswas
(IITKGP), and Dr. Abhishek Sarkar, (IIIT) were
he speakers. The fourth technical session focused
on agriculture, transportation, and surveillance. Dr.
C. M. Ananda (CSIR-NAL), Dr. S. Nandy (CSIR-
CMERI), and G. Harit (IITJ) were the speakers.

session was chaired

The concluding

. s ® .‘ A i
Dr. S. A. Akbar, Head, PMBD, CSIR-CEERI proposing the
vote of thanks

tby Prof. Arun Pujari, Vice-Chancellor, Central
University of Rajasthan and the key members of
the panel were Dr. Subir Saha (IITD), Prof. Santanu
Chaudhury, (Director, CSIR-CEERI), Prof. Souvik
Bhattacharya (VC, BITS), and Prof. L. Behera
(IITK). The workshop participants were asked for
their view points and to ask questions to the panel.
Prof. Pujari also brought out number problems in
the Indian context. He expressed his happiness for
successful organization of the workshop.

Prof. Santanu Chaudhury, Director, CSIR-
CEERI in his concluding remarks suggested that a
vision document should be made at the earliest to
complement the Government’s mission on Artificial
Intelligence (AI). Four teams were formed based on
the titles of technical sessions and it was decided to
compile the document within a month. At the end
of the workshop, Dr. S. A. Akbar, Head, PMBD
(CSIR-CEERI) proposed the vote of thanks.

Workshop on Flexible Electronics Technology
(WFET-2018)

A one-day workshop on Flexible
Electronics  Technology (WFET-2018)  was
organized by CSIR-CEERI on March 23,

2018 with an aim to share information on this
emerging next generation technology domain.

Dr. Chandra Shekhar, ex-director, CSIR-
CEERI and Senior Emeritus Professor, BITS
Pilani, was the chief guest. Sh. K.L. Jasuja and
Sh. O.P. Wadhawan, ex-scientists of CSIR-CEERI,
participants, scientists from CSIR-CEERI, and

3 Tlexible Electronic Technology

(WFET-2018)
rch 23, 2018
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Dr. Chandra Shekhar, ex-director, CSIR-CEERI and Senior
Emeritus Professor, BITS Pilani lighting the lamp
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media persons were also present during the inaugural
function. Invited speakers from prestigious research
institutions such as Prof. Siddhartha Panda
(IITK), Prof. Soumen Das (IITKGP), Prof. Sanjiv
Sambandan (IISc Bengaluru), Prof. Sushmee
Badhulika (IITH), and Prof. Dipti Gupta (IITB)
were the invited speakers.

In his inaugural address, Dr. Chandra
Shekhar appreciated the presence of all the
participants in the workshop. He said that the main
goal of the conference was to impart knowledge,
create awareness, and provide new solutions to the
existing challenges. He gave a wide perspective on
the impact of pure science and innovation in detail.
He suggested to the participants to focus more on the
innovative challenges and applications of flexible
electronics.

Dr. Ajay Agarwal, Chairman, workshop
organising committee welcomed and acknowledged
the gathering. He talked about the background of
the workshop and highlighted its importance for the
scientific community and end-users. He explained
that the workshop will pave a new way towards
knowledge creation in this technology domain.

At the end of the inaugural session, Dr.
Jamil Akhtar, Chief Scientist, CSIR-CEERI and Co-
chairman, of the Workshop organising committee
felicitated Dr. Chandra Shekhar.

Prof. Siddhartha Panda, IIT Kanpur,
discussed about the flexible electronics centre and
E |
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Sh. K. L. Jasuja, former chief scientist honouring Dr. Anil
Kumar (left)

programs under execution at IIT Kanpur
and the possible modes of collaboration. Prof. Dipti
Gupta, IIT Bombay, shared her experiences related
to engineering and technological aspects of flexible
devices and sensors in context of applications.
Prof. Sanjiv Sambandan, IISc Bengaluru, provided
valuable insight related to reliability and stability
issues in flexible electronics. His work on self-
healing mechanism paves a way towards possible
use in this high technology domain. Prof. Sushmee
Badhulika, IIT Hyderabad, shared her knowledge
in flexible active materials and their technology for
optoelectronic devices and sensors. Prof. Soumen
Das, IIT Kharagpur, elaborated the techniques to
realise flexible devices.

Dr. Anil Kumar, Chief scientist, CSIR-
CEERI, was also felicitated by the organizing
committee of the workshop as he was to superannuate
in June 2018. Dr. Anil Kumar has contributed
significantly in the development of power ransistor
and nanotechnology including CNTs. He was
honoured with a shawl and memento by Sh. K. L.
Jasuja and Sh. O. P. Wadhawan, respectively. Dr.
Anil Kumar extended his sincere thanks and best
wishes to the workshop organizing committee.

During the latter half of the workshop,
a panel discussion was conducted focusing on
the key challenges in flexible and stretchable
electronics, device reliability and functionality,
advanced materials, and the potential of organic
electronics in flexible technology for translational
and industrial applications. A five-member panel of

it s, yu ] iI
Dr. Anil Kumar (right) receiving a memento from Sh. O. P.
Wadhawan, former chief scientist
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Prof N. N. Sharma, Pro President & Dean, Faculty
of Engineering-Manipal University, Jaipur as
the Chairman, Prof. Siddhartha Panda, Prof.
Dipti Gupta, Prof. Sanjiv Sambandan, and Prof.
Soumen Das was constituted. Young participants
and students shared their comments and valuable
suggestions to create new ideas, explore frontiers,
and create innovations. The panel experts
suggested immediate collaboration among the
pioneer institutes including hands-on training
on device processing to gear-up and realize this
rapidly emerging next generation technology. The
panel members added that young minds ought to
take more initiatives to address the unmet needs
in the flexible electronics and its possible uses.
Furthermore, the panel suggested focusing on
developing new medical devices owing to their
huge potential in point-of-care bio-medical device
applications.

The programme was supported and
encouraged by the kind message of Dr. Girish
Sahni, Director General, CSIR and Secretary, DSIR,
Government of India, who extended his best wishes
and congratulated CSIR-CEERI for organizing this
workshop.

Prof. Santanu Chaudhury, Director, CSIR-
CEERLI, in his message hoped that the workshop is the
forerunner to chalk-out a feasible roadmap for R&D
action plan so that India contributes significantly in
the development of flexible electronics technology.
The programme concluded with a vote of thanks
proposed by Dr. Jamil Akhtar.

Dr. Jamil Akhtar, chief scientist proposing the vote of thanks

Technology Awareness Workshop on Dairy
Instrumentation

A Technology Awareness Workshop on
Dairy Instrumentation was organized on 4" April,
2018 at CSIR-CEERI, Pilani under “Make in India”
and “Healthy India” Missions of Government of
India. Entrepreneurs and new startups from different
parts of the country were invited in the workshop.
Apart from these entrepreneurs, the Director of
the institute and other scientists and colleagues
were also present on this occasion. The purpose of
organizing the workshop was to provide information
about various products developed by the scientists
of the institute in the field of dairy instrumentation.

Prof. Santanu Chaudhury, Director CSIR-
CEERI while welcoming all the entrepreneurs and
guests stated that the institute has invested last
10 years to develop viable technologies to detect
adulteration in milk. Stressing the gravity of the
matter for public health, he said that the main
consumers of milk in the country are small children
and adulteration in milk is affecting their health. He
highlighted the purpose of organizing the workshop
to disseminate technical information of products
developed by the institute and for commercializing
this technology. Addressing the entrepreneurs, he said
that the industries have a major role to proliterate the
developed technologies of laboratories of CSIR to the
people of the country. He assured the gathering that
after connecting with CSIR-CEERI’s technologies,
the mutual relationship shall be further strengthened
over time. He also expressed his gratitude towards
everyone for attending the workshop.

Prof. Santanu Chaudhury addressing the audience
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Later, Dr. P.C. Panchariya, Senior Principal
Scientist and Group Head, Signal Analytics Group
gave a presentation on dairy instrumentation related
technologies developed at CSIR-CEERI. In his
presentation, he explained about the small scale
scanners, Near Infra-Red (NIR) based Fat Content
Analyzer, Acoustic Milk Analyzer, Rapid Milk
Analyzer, and Hand-Held Milk Tester. He provided
details about the mechanism of these devices while
providing important information regarding Milk
Fat Analyzer. He also compared the developed
technologies to the existing tools available for
measuring the quality of milk in the market which
are expensive, mostly being foreign made, and have
limited functionality. He also talked about the milk
scanners, milk testers and their handheld editions
developed by the institute that were demonstrated
on different occasions in the Parliament, to the
Home Minister, and to the Minister of Science and
Technology. Recently, the hand-held version of the
milk scanner was dedicated to the nation by the
Honorable President, Sh. Ram Nath Kovind.

Following the presentation, the invited
entrepreneurs gave a brief introduction of
themselves, their companies and made their queries
on the available technologies. They also conveyed
their interest on the possibility of working together
in future. The presentation session was followed by
demonstrations of the dairy equipments developed
by CSIR-CEERI.

The workshop was conducted by Mr. Pramod
Tanwar of business development section. In the end,

Details of dairy instruments being presented by Dr. P.C.
Panchariya

Dr. S. A. Akbar, Chief Scientific and in-charge,
PMBD, CSIR-CEERI gave the vote of thanks.

The workshop was a follow-up to the
technology transfer of CSIR-CEERI’s dairy
instrumentation products viz. hand-held milk
scanners, hand-held fat analyzer and rapid milk
analyzer, to Rajasthan Electronics Instrumentation
Limited (REIL), Jaipur, which took place in February,
2018 during the Technology Transfer Program held
at CSIR Headquarters, New Delhi. On that occasion,
Dr. Girish Sahni, Director General, CSIR, Prof.
Santanu Chaudhury, Director of the Institute and Mr.
AK Jain, Managing Director of REIL, Jaipur were
present.

Shanti Swarup Bhatnagar Memorial and
Anusandhan Basketball Tournament

Shanti Swarup Bhatnagar Memorial
and Anusandhan Basketball Tournament were
organized at CSIR-CEERI, Pilani during 19"-22
April, 2018. Mr. Darshan Singh, former captain of
India's national basketball team was the chief guest
and secretary of CSIR Sports Promotion Board, Dr.
R.K. Sinha was present as the special guest in the
inaugural ceremony. The program was chaired by
Prof. Santanu Chaudhury, Director, CSIR-CEERI.
In the SSBMT section of this prestigious sports
competition, 4 labs of CSIR participated, while, 5
teams participated in the Anusandhan Basketball
Tournament.

During the inaugural ceremony,
the institute's director, Prof. Santanu Chaudhury,

T T R SSBMT & Anusandhan
Tl @fﬂz Basketball Tournament
15-22 April, 2018 y ——— —
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Prof. Santanu Chaudhury, director CSIR-CEERI address-
ing the participants

Annual Report September 2017-August 2018

79



80

Important Events

thanked the Chief Guest, Mr. Darshan Singh
and Mrs. Manju Singh and the special guest,
Dr. RK Sinha, for accepting the invitation and
also welcomed the players of all the participating
teams. In his brief remarks, he said that sports
results in the development of important qualities
like understanding of rules, reciprocity, team spirit,
discipline, mutual cooperation and at the same time
it results in tremendous health benefits. Addressing
all the players, he expressed his wishes for coming
four days of competition, and also wished them
good luck.

Mr. Darshan Singh, the Chief Guest
and the former captain of the Indian national
basketball team, expressed his gratitude towards
the Director, CSIR-CEERI for inviting him on this
occasion. Highlighting the importance of sports
in life, he said that sports are an integral part of
our lives. Sharing his memories on this occasion,
he said that the past few years have changed the
atmosphere of sports in the country and at present
the players are being given many facilities by the
government for performing better at the global
level. He gave his best wishes to all the teams.

Later, Dr. R.K. Sinha, special guest on the
occasion and Secretary, CSIR Sports Promotion
Board thanked the Director, CSIR-CEERI for
accepting the responsibility of organizing the
tournament and praised the Director and his team
for all the arrangements. Dr. Sinha also gave best
wishes to the teams. In the end, he expressed his
gratitude for inviting him to Pilani for this occasion.

Chief guest Sh. Darshan Singh addressing the participants
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The chief guest and the special guest also
released the souvenir of the event. Subsequently, the
Director honored the Chief Guest with the shawl and
memento on behalf of the institute. In the end, the
chief guest and the special guest released balloons
in the sky and Prof. Chaudhury formally announced
the inauguration of the tournament.

Earlier, players from of all the teams
performed march past on the tune of the students
band of Rakesh Academy School, Pilani. The chief
guest took the parade salute. The players were then
sworn in to play the game with team spirit. In the
end, the Secretary of CSIR-CEERI staff club, Mr.
Virendra Singh (Security Officer), proposed vote of
thanks. The inauguration ceremony culminated with
the national anthem.

In the SSBMT section, CSIR lab teams
of CFTRI-Mysore, NAL-Bangalore, NISCAIR-
New Delhi and CEERI-Pilani participated. In
the Anusandhaan Basketball Tournament the
participating teams were the CSIR team, BITS-
Pilani, BKBITET Pilani, CEERI (Team-B) and
Pilani Boys. The CSIR team was selected on the
basis of performance in SSBMT.

In SSBMT, CSIR-CEERI, Pilani and CSIR-
NAL, Bengaluru made into finals where CSIR-
CEERI bagged the distinction of becoming the
champion by defeating CSIR-NAL-Bengaluru.

In the Anusandhaan basketball tournament,
CSIR and local Pilani Boys teams made it to the

Chief guest and others releasing the SSBMT Souvenir
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finals and the Pilani Boys won the prestigious
Anusandhaan trophy by defeating the CSIR team.

On the day before the commencement of the
tournament, a cultural program was organized at the
institute's main auditorium for welcoming the players
and guests, in which artists from Jodhpur and Alwar,
of the Rajasthan Sangeet Natak Academy performed
Rajasthani folk dance and songs. The program was
conducted by Mr. Pankaj Goswami, Section Officer
and Ms. Nalini Pareek, Scientist. At the end of the
program, Prof. Santanu Chaudhury, Director, CSIR-
CEERI presented a memento to all the artists. On
this occasion, Secretary of CSIR Sports Promotion
Board Dr. R K Sinha was also present.

The four-day competition was concluded on
22" April, 2018 with the award distribution eremony
organized at the Institute's Basketball Court. On the
occasion of the closing ceremony, Rear Admiral
O.P.S. Rana (Retd.), General Manager, Brahmos
Aerospace & Product Support Center, Pilani was
the Chief Guest. Dr. Lipika Dey and SPB member
Dr. Mohd. Zaim were present as special guests.

The Chief Guest, Rear Admiral O.P.S. Rana
(Retd.) and Director, Prof. Santanu Chaudhury
awarded cups to the winners and runners-up teams.
Dr. (Mrs.) Lipika Dey honored young player Mr.
Gaurav Chandel with a memento for his exceptional
performance during the tournament. Prior to this,
Prof. Santanu Chaudhury, Director CSIR-CEERI
expressed his gratitude to Rear Admiral O.P.S. Rana
(Retd.) for accepting the invitation to the institute.

L LT

Chief guest Rear Admiral O.P.S. Rana (Retd.) presenting
the SSBMT winner trophy to Sh. Surendra Singh, Captain
of CSIR-CEERI Basket Ball Team

He also welcomed the special guests, Dr. Zaim and
Dr. Lipika Dey. While appreciating the team spirit
and sports spirit of the players, he congratulated all
the winners and greeted other teams for participation.
In the end, he appreciated all the colleagues of the
institute in making the event a success.

Subsequently, the Director honored Rear
Admiral O.P.S. Rana (Retd.), Chief Guest of the
closing ceremony and the visiting guest Dr. Zaim
Mrs. Sangeeta Raj Singh also honored Dr. Lipika
Dey with a shawl.

Later, the Secretary of the CSIR-CEERI
staff club, Mr. Virendra Singh (Security Officer),
expressed his gratitude to the Chief Guest Rear
Admiral O.P.S. Rana (Retd.), Special Guest Dr.
Lipika Dey and Dr. Mohd. Zaim. He thanked the
organizing committee chairman and the Director,
Prof. Santanu Chaudhury, for his support and
guidance, the organizing committee members, the
chairpersons and members of sub-committees, and
all the colleagues for making the event successful.
The prize distribution ceremony was conducted by
Sh. Ramesh Baura, Hindi Officer.

At the end, the organizing committee
chairman, Prof. Santanu Chaudhury formally
announced the closure of the event.

Technology Portfolio Workshop for MSMEs/
Startups and Technology Transfer of
“Mercury-Free Plasma UV Lamp”

A technology portfolio workshop was
organized at CSIR-CEERI’s Incubation-cum-
Innovation Hub, Jaipur on 23" April, 2018 for
MSMEs/startups. The occasion was graced by Prof.
Santanu Chaudhury, Director, CSIR-CEERI, Dr. H.
Purushotham, Chairman and Managing Director,
National Research Development Corporation
(NRDC), New Delhi, and Sh. M.K. Saraswat,
Director, MSME Development Institute (Ministry
of Micro, Small & Medium Enterprises), Jaipur.
Around 30 industries/startups participated in
the event along with about 20 participants from
government departments.
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Exchange of ToT agreement between Director, CSIR-
CEERI and Director, M/s. Parappadi Technologies Pvt.
Ltd., Thiruvananthapuram

An agreement for transfer of technology
(ToT) on “Mercury Free Plasma UV-Lamp
Compatible to Advanced Photocatalystic Oxidation
System Based Air Purifier” was also signed
with M/s. Parappadi Technologies Pvt. Ltd.,
Thiruvananthapuram during the workshop.

In his opening remarks, Prof. Santanu
Chaudhury, Director CSIR-CEERI, mentioned about
Mercury-free plasma UV-lamp technology and talked
about the key features of this technology and the air
purifier system. He mentioned that this technology
enables rapid purification of air and does not use
hazardous mercury in the UV-lamps. He also briefed
the audience about technology product portfolio
available with CSIR-CEERI and highlighted the
support system available for MSMEs/start-ups
through its main centre at Pilani and its other centres

at Jaipur, Delhi and Chennai. He announced that
' : T —

Prof. Santanu Chaudhury, Director, CSIR-CEERI giving
introductory remarks

CSIR-CEERI has signed a MoU with National
Research Development Corporation (NRDC),
New Delhi to start CSIR-CEERI's Incubation Unit
Facility Jaipur under the aegis of NRDC and hoped
that with this initiative a large number of industry
start-ups around Rajasthan will be benefited.

Dr. H. Purushotham, Chief Guest of the day,

gave an introduction of NRDC and its strategy for

commercialization of technologies by various

R&D labs, universities, and specially CSIR labs.

Various services provided by NRDC, New Delhi

for supporting start-ups, MSMEs, corporates and
entrepreneurs were also discussed.

Sh. M.K. Saraswat, Director, MSME
Development Institute, Jaipur and guest-of-
honour of the day, presented an overview on
the schemes for the development of MSMEs in
the state of Rajasthan. Sh. Pradeep Ojha, Dy.
Director MSME discussed in detail regarding
various financial schemes for supporting MSME:s.

Prof. Santanu Chaudhury, Director, CSIR-
CEERI and Dr. S. A. Akbar also addressed a press
briefing organized after the inaugural session. They
talked about various CSIR-CEERI technologies
as well as facilities available at CSIR-CEERI’s
incubation centre being setup at Jaipur. The start-
ups incubated at CSIR-CEERI’s IIH would receive,
support from CSIR scientists across India (including
CSIR-CEERI) as well as technologies developed by
CSIR could be easily disseminated to the society

B 3

Press Briefing by Prof. Santanu Chaudhury, Director,
CSIR-CEERI Pilani
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from such a platform. The support for patenting,
market research, finances, angel investors, venture
capitalists, other marketing issues, etc. will be
provided by NRDC, New Delhi.

The second session of the event began with
the presentations made by CSIR-CEERI scientists
regarding recently developed technologies that are
available for commercialization immediately. Sh.
Navjot, Scientist, CSIR-CEERI presented different
technologies available for detection of adulteration
in milk. Dr. Ajay Agarwal, Area Coordinator,
Smart Sensors Group, gave a presentation related
to MEMS-based gas sensors for environment
monitoring. The talk included the need for gas sensors
and its application particularly for the detection of
poisonous gases in industries. He discused various
gas sensors designed and fabricated by CSIR-CEERI
which was available for commercial exploitation by
the industries.

Dr. Nikhil Suri, Scientist, CSIR-CEERI,
presented the work related to micro-hotplate based
advanced technologies for application in water
heating, micro-farming, etc. Sh. Ajeet Dhakar, Senior
Scientist, CSIR-CEERI, discussed about solar power
driven water pump and solar grid-tied inverter. He
also discussed about different goernment subsidies
and schemes available for promotion of solar power
driven pumps and inverters. Dr. Ram Prakash made
a technology presentation related to Mercury-free
plasma UV lamp based advanced photocatalytic
oxidation system for indoor air purification.

The workshop concluded with the vote of
thanks proposed by Dr. S.A. Akbar, Chief scientist
and Head PMBD. He expressed his thankfulness
to all the guests delegates, speakers and other
participants present at the venue.

Jigyasa-2018

A one-day science-research-
workshop for students-scientists interaction was
organised at CSIR-CEERI, Pilani on 3 May, 2018
under the JIGYASA initiative launched by CSIR.

summer

Around 270 students of class 9, 10, 11, and 12 along
with 30 teachers from nearby 6 KV schools (KV-
Jhunjhunu, KV-Khetrinagar, KV-Churu, KV-Sikar,
KV-Indrapura and KV-Raghunathpura) participated
in this programme.

Prof. Santanu Chaudhury, Director, CSIR-CEERI
in his inaugural lecture welcomed all the students
and teachers, and congratulated them for being part
of the science-research-workshop. He explained
the true sense of the word "Jigyasa" (curiosity) at
length. He also elaborated the meaning of different
branches of science, namely, physical, chemical
and biological sciences, and their relation with
mathematics. Further, he described the role of two
branches of science—engineering and technology and
how they have helped humankind. While interacting
with the students Prof. Chaudhury encouraged them
to stay curious, since curiosity plays a major role
in understanding the surroundings. The students
interacted with him on a wide range of topics. At the
end of his speech, he wished the students for their
bright future.

Earlier, Dr. Suchandan Pal, Coordinator,
JIGYASA at CSIR-CEERI, gave a brief overview
of this summer science-research-workshop and
sequence of the events for the day. He also informed
the students about the innovation competition,
which was proposed to be held at CSIR-CEERI,
Pilani during summer vacation of the schools
amongst the students of KVs and local schools to
promote He discussed various their innovative ideas
to solve relevant social and technological problems.

Prof. Santanu Chaudhury, CSIR-CEERI

addressing the students

Director,
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Kendriya Vidyalaya students at CSIR-CEERI with their
teachers

After Director’s address, all the students and
teachers visited various sections of the laboratory
in groups. They visited various facilities for device
fabrication and measurement, and also explored
several devices and systems developed by CSIR-
CEERI and interacted with researchers/scientists.
Towards the end of the workshop, a valedictory
session was conducted. The session was conducted
by Prof. Raj Singh, Dr. Kamaljit Rangra, Dr. Ayan
Bandyopadhyay and Dr. P. C. Panchariya, where
they addressed the technical queries made by the
participating students.

An innovation competition was also
organized at CSIR-CEERI, Pilani as part of the

KYV students visiting CSIR-CEERI labs
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JIGYASA series. The process of selection was based
on different stages that included online proposal
submission by the students for short listing. This was
followed by presentation of the shortlisted proposals
at CSIR-CEERI, Pilani. The selected students were
provided support and guidance at CSIR-CEERI
for translating their abstract ideas into reality.

For this innovation competition, around
100 students from all over India had applied.
Among those, 9 candidates were shortlisted for
presentation. Finally, 5 students were selected for
the development of their prototype at CSIR-CEERI,
where 3 students (one student from KV-Jhunjhunu
and two students from Birla Shishu Vihar, Pilani)
participated in the summer innovation camp and
completed their short-projects under the guidance
and mentorship of scientists of CSIR-CEERI. The
students demonstrated and explained their working
projects at the end of the summer innovation camp.
Certificates of merit were presented to these students
by the Director, CSIR-CEERI.

Participants of innovation compition alongwith Prof. Raj
Singh and their mentors

Technology Portfolio Workshop and Technology
Transfer Event of Smart Solar Tree

A technology portfolio workshop and
technology transfer event of Smart Solar Tree
was organized by CSIR-CEERI, Jaipur centre in
association with Federation of Rajasthan Trade and
Industry (FORTI), an apex chamber of Trade and
ndustry of the state of Rajasthan on 25" May, 2018
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at FORTI office, Jaipur. Sh. Pankaj Gupta, Chairman
Intellectual Property Rights Committee, FORTI
gave the welcome address. He welcomed delegates
from CSIR-CEERI that included Prof. Santanu
Chaudhury, Director, Dr. S.A. Akbar, Head, PMBD
and other scientists and technical staff members from
ICSIR-CEERI. Members from various industries
were also present in the event. He put forward the
needs of MSMEs in Rajasthan and also discussed
ways in which CSIR-CEERI could contribute for
supporting MSMEs and FORTI members.

Thereafter, Sh. Arun Agarwal, Senior Vice-
President, FORTI, gave a detailed introduction
about FORTI, its various branches at national and
international level, and its primary objectives.
FORTI is an apex chamber of trade and industry
of the state of Rajasthan and is a registered body
of non-trading companies with a membership of
more than 10,000 direct members and 1,00,000
indirect members including trading and industry
establishments, industry-specific associations, and
institutions besides individuals covering a wide
spectrum of industries and trade in all the sectors
of the economy. He added that FORTI acts as a
bridge between the government organizations and
its members. It performs as an intermediary role
for policy advocacy with the governments and
dissemination of information amongst its members.
The key objectives are to solve various problems
related to industry and general society, clarification
of various rules regulations and enacted laws.

He further told that Rajasthan has a vast
network of enterprises in electronics and engineering

Exchanging of MoU documents between CSIR-CEERI and
Federation of Rajasthan Trade and Industry (FORTI)

industry, metal and mineral processing, garment
manufacture, food processing, handicraft, urban
development, townships, industrial estates,
automobile manufacture, construction stones like
marble and granite, and large solar and wind power
generation farms. He expressed his sincere gratitude
for the MoU with CSIR-CEERI. He further said that
industries in and around Rajasthan will be greatly
benefited with this initiative and a joint venture for
furthering indigenous technologies will be put in
place.

Later, Prof. Santanu Chaudhury, Director,
CSIR-CEERI and chief guest of the function also
expressed hishappinessonsigningMoU with FORTI
andpromisedindustries for full-hearted supportfrom
CSIR-CEERI. He delivered a keynote presentation
on the occasion related to "Role of CSIR-CEERI
in the Upliftment of Rajasthan through Science and
Technology". He further gave a broad introduction
to the various facilities being provided to industries
by CSIR-CEERI through its different centres
including Jaipur, Delhi, Chennai and its main
campus at Pilani.

On this occasion, signing of transfer of
technology (ToT) agreement also took place between
CSIR-CEERI and M/s Star Rising Energy Pvt. Ltd.,
Jaipur for “loT-enabled Smart Solar Tree”.

Dr. Bala Pesala gave a technical presentation
on "loT-enabled Smart Solar Tree". He covered
features, advantages and possible application areas
of smart solar tree. He mentioned that the unique

- ,.Ai
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Exchanging of ToT agreement between CSIR-CEERI and
M/s Star Rising Energy Pvt. Ltd., Jaipur
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feature of this solar tree is its numerically optimized
panel orientation considering geographical location.
The final presentation was made by Dr. Ram Prakash
on "CSIR-CEERI’s Incubation cum Innovation
Hub, Facility at Jaipur”.

Atthe end of the programme, Dr. S.A. Akbar,
Head, PMBD proposed a vote of thanks. Thereafter,
a press briefing was organized which was addressed
by Prof. Santanu Chaudhury, Director, CSIR-
CEERI, Dr, S. A. Akbar, Chief Scientist and Head,
PMBD, CSIR-CEERI, Sh. Vinod Vergoti, Managing
Director, M/s Star Rising Energy Pvt. Ltd. Jaipur,
and Smt. Gitanjali Pandey technology accepter and
Dr. Bala Pesala, technology inventor, CSIR-CEERI.

CSIR-CEERI Hosts
Hardware Hackathon

CSIR-CEERI hosted the Grand Finale of
Smart India Hackathon 2018 (Hardware Edition)
(SIHH-2018) for ‘Smart Communication’ theme
during 18% -22" June, 2018 at Pilani.

the Grand Finale of

The idea of organizing such hackathons was
conceived by the Ministry of HRD with assistance
from AICTE, Persistent Systems, i4c, Rambhau
Mhalgi Prabodhini, and IIT Kharagpur to provide
a platform to college students for showcasing their
innovative potential in solving real-life problems
faced by the nation. The software editions of the
hackathon organized in 2017 and 2018 were hugely
successful.

This year the idea was extended to include

= 4 s g

Local inauguration of SIHH-2018 at CSIR-CEERI

hardware giving students an opportunity to
demonstrate their skills in innovative hardware
design. To focus the design efforts of the students
towards real-life issues, various central and state
ministries and departments were asked to suggest
the problems faced by them which the students
should attempt to solve.

In all, 4,362 ideas were received under the
hardware edition with more than 50,000 students
participating from over 750 technical institutions.
These ideas were then assessed through two
rounds of evaluations. A total of 106 teams were
shortlisted to compete in the Grand Finale that was
organized under 10 themes. The Grand Finale was
simultaneously organized at — (i) IISc Bengaluru
(Smart Vehicle); (ii) IIT Kharagpur (Agriculture);
(iii) IIT Kanpur (Drones); (iv) IIT Guwahati (Rural
Technology); (v) IIT Roorkee (Clean Water);
(vi) CSIR-CEERI (Smart Communication); (Vvii)
CSIR-CSIO (Healthcare / Medical Devices); (viii)
NIT Trichy (Waste Management); (ix) College of
Engineering Pune (Security & Surveillance); (X)
Forge Coimbatore (Import Substitution).

Dr. Vivek Singh from Persistent Systems,
Pune was deputed as the Nodal Head for the
duration of the event at CSIR-CEERI to facilitate
the smooth conduct and evaluation of projects for
the hackathon.

The Grand Finale was centrally inaugurated
by the Hon'ble Minister of HRD, Mr. Prakash
Javadekar, over video conferencing at 9:00 am

Press personnel interacting with a team of SIHH-2018
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of 18" June, 2018. Prior to this, a short local
inaugural function was held in which Prof. Santanu
Chaudhury, Director, CSIR-CEERI symbolically
lighted a lamp, along with other dignitaries.

The competing teams, had five days (till
22" June) to finalize and demonstrate their designs.
During this period the teams could work round-the-
clock to give final touches to their solutions. The
Minister of HRD interacted with all the participating
teams across the country on the final day through
video conferencing at 3:00 pm. This was followed by
locally organized valedictory and prize distribution
ceremonies.

At CSIR-CEERI, there were 13 finalist
teams for the ‘Smart Communication’ theme. Each
team consisted of 6 students. The participating
engineering colleges were from Bengaluru (1),
Bhubaneshwar (2), Chennai (1), Delhi-NCR (3),
Hyderabad (2), Kolkata (1), Nanded (1), Navi
Mumbai (1) and Sangrur (1). The central organizers
had also appointed mentors from industry to guide
each team for technical as well as the industrial
design aspects of the prototypes. Several of these
mentors came to Pilani to assist their teams. CSIR-
CEERI also provided each team with one of its
scientists to mentor as well as to act as a facilitator.
Dr. Abhay Jere, the Secretary of the National
Organizing Committee for SIHH-2018 visited
CSIR-CEERI on 21% June to personally observe
the proceedings and motivate the participants. He
especially appreciated the efforts of the student
volunteers at CSIR-CEERI.
J k|

Judges evaluating the hardware models

As the projects involved hardware design
that entailed the use of various kinds of machinery
and equipment, the required facilities and equipment
were also lined up for round-the-clock uninterrupted
access for 5 days during the hackathon. The machines
that were made available included 3D printers, PCB
making machines, lathe, drilling machines, welding
machines, CNC, etc. Working bays were created
for the teams to execute their projects that were
equipped with electronic equipment, such as CRO,
DMM, soldering unit, glue guns, etc.

The teams brought their preliminary models
and updated the designs during the hackathon. The
modifications included improving the circuit design,
update of software, designing and fabricating PCBs,
integrating new sensors, and design of additional
electronic circuitry. Some of the teams also
designed and fabricated enclosures and mechanical
components using 3D printers. CSIR-CEERI
provided the teams with electronic components,
such as, processor boards, ICs, sensors, etc. to
augment the inventory which the teams had brought
along with them for finalizing their prototypes.

Three of the teams independently worked
on the problem of Baggage tracking and handling
system using RFID and IoT for airports suggested
by Government of Pondicherry. Another three teams
worked separately on the problem suggested by
Department of Food and Public Distribution, Govt.
of India, which involved Capturing of moisture,
temperature, fire and earthquake related information

Some of the final prototypes of SIHH-2018 at CSIR-CEERI
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Final presentation by a team to the Grand Jury

using sensors and sending alerts using IoT
technology for warehouses. Two teams worked on
the problem provided by Govt. of Punjab related
to the design of City air pollution tracker. One
team each worked on Developing a real-time and
automatic early warning system for forest fire, a
problem suggested by Ministry of Environment,
Forest and Climate Change, E-Toll System proposed
by Ministry of Road Transport and Highways, and
Integrated automatic flood warning and alert system
using loT, of Ministry of Power. The remaining two
teams worked on the problems that were in the
'Students Innovation' category, entitled, Design of
gloves using microcontroller with attached sensors
to translate sign language to speech, and Learning
module for Kinesthetic Dyslexia.

The Grand Finale had 3 judging rounds on
the 274, 37 and 4™ days of the event followed by the
final judgment round on day 5 by a Grand Jury. The
jury for the initial judging rounds was constituted
of CSIR-CEERI scientists and two representatives
from Ministries. The Grand Jury round was chaired

Prof. Souvik Bhattacharyya addressing the Valedictory
Ceremony of SIHH-2018

by Dr. Kaushik Saha, Chief Technical Officer,
Samsung R&D Institute, Noida. Members of the
Grand Jury included an entrepreneur, an industry
expert, a representative from Ministry, an executive
from a Technology Business Incubator, and two
scientists from CSIR-CEERI.

The valedictory function and prize
distribution ceremony was organized on 22" June,
2018 evening. Prof. Souvik Bhattacharyya, Vice-
Chancellor, BITS Pilani was the Chief Guest on
this occasion and Dr. Kaushik Saha, the Guest of
Honour. Trophies were awarded to the winner
and two runners-up teams by the Chief Guest and
Director, CSIR-CEERI.

The first prize was won by the team from
KCG College of Engineering, Chennai that worked
on Learning Module for Kinesthetic Dyslexia. The
first runner-up trophy was won by the team from
RV College of Engineering, Bangalore, whereas
the second runner-up was awarded to the team
from Bharati Vidyapeeth College of Engineering,
New Delhi. Both the runners-up teams worked on
Baggage tracking and handling systems using RFID
and IoT for airports. The teams were also awarded
cash prizes — Rupees One Lakh to the winner,
Rupees Seventy-five thousand and Fifty thousand
respectively to the first and second runners-up teams.

All employees of CSIR-CEERI, especially
those that constituted the various organizing
committees, manning of the facilities, and local
student volunteers contributed to the success of the

Chief Guest and Director CSIR-CEERI giving away the
trophy and the dummy cheque to the winning team
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CSIR Platinum Jubilee Celebrations, Dr. Girish Sahni, Director General CSIR
visited CSIR-CEERI

e

Prof. Santanu Chaudhury, Diretor CSIR-CEERI and Prof. Raj Singh, Chief
Scientist, escorting DG CSIR to the main auditorium

woe

DG CSIR and Director, CSIR-CEERI during the tree planting cermony
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CSIR Platinum Jubilee Celebrations, Dr. Girish Sahni, Director General CSIR
visited CSIR-CEERI

DG CSIR being welcomed with a bouquet

DG CSIR releasing a the roadmap document of institute’s R&D plans
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CSIR Platinum Jubilee Celebrations, Dr. Girish Sahni, Director General CSIR
visited CSIR-CEERI

DG CSIR interacting with the media persons
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CSIR Platinum Jubilee Celebrations, Dr. Girish Sahni, Director General CSIR
visited CSIR-CEERI

DG CSIR and Director, CSIR-CEERI along with industry representatives
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CSIR Platinum Jubilee Celebrations, Dr. Girish Sahni, Director General CSIR
visited CSIR-CEERI

DG CSIR addressing the audience
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Prof. Santanu Chaudhury along with Dr. Chandra Shekhar (ex-Director)
presenting a memento to Dr. Girish Sahni
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CSIR-CEERI Foundation Day and CSIR Platinum Jubilee Celebrations

7 .
Foundation Day lecture by Prof. Partha Pratim Chakraborty, Director,
HT-Kharagpur

Prof. Santanu Chaudhury, Director CSIR-CEERI exchanging MoU document
with Director, II'T-Kharagpur
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CSIR-CEERI Foundation Day and CSIR Platinum Jubilee Celebrations

Prof. Santanu Chaudhury, Director CSIR-CEERI exchanging MoU document
with Vice Chancellor, BITS-Pilani

Prof. Santanu Chaudhury, Director CSIR-CEERI exchanging MoU document
with Vice Chancellor, Rajasthan Skill University, Jaipur

Annual Report September 2017-August 2018 97



a Photo Gallery

CSIR-CEERI Foundation Day and CSIR Platinum Jubilee Celebrations

Prof. Santanu Chaudhury, Director CSIR-CEERI with Dr. Chandra Shekhar
(ex-Director, CSIR-CEERI) and Prof. A.K. Sarkar, Director, BITS-Pilani
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Rural Technology Action Group (RuTAG), IIT-Delhi at CSIR-CEERI
Incubation-cum-Innovation Hub, Jaipur
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Dr. Ketaki Bapat, Scientist 'F', Office of the Principal Scientific Adviser being
welcomed with a bouquet
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Brain-storming Workshop on 'Robotics for Improved Livelihood in Indian
Context' at CSIR-CEERI Incubation-cum-Innovation Hub, Jaipur
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Prof. Souvik Bhattacharyya, Vice-chancellor, BITS, Pilani being welcomed
with a bouquet
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Prof. Santanu Chaudhury, Director CSIR-CEERI interacting with the media
persons
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CSIR-CEERI and Hiroshima University Joint R&D Meet
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CSIR-CEERI (India) and Hiroshima University (Japan) joint R&D laboratory
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Jigyasa-2018
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Students visiting CSIR-
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Grand Finale of Smart India Hackathon 2018 (Hardware Edition)
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Prof. Santanu Chaudhury, Director CSIR-CEERI adressing the participants
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Hon'ble Minister of HRD, Mr. Prakash Javadekar, addressing the
g
participants via video conferencing
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Grand Finale of Smart India Hackathon 2018 (Hardware Edition)

Prof. Santanu Chaudhury, Director CSIR-CEERI interacting with a
participanting team
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Prof. Souvik Bhattacharyya, Vice-Chancellor BITS-Pilani and Director CSIR-CEERI
giving away the trophy and the dummy cheque to the 2" runners-up team
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Prof. Souvik Bhattacharyya, Vice-Chancellor BITS-Pilani and Director CSIR-CEERI
giving away the trophy and the dummy cheque to the 1 runners-up team
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Prof. Souvik Bhattacharyya, Vice-Chancellor BITS-Pilani and Director CSIR-CEERI
giving away the trophy and the dummy cheque to the winning team
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aTel URITE(e TT Teheiten! STHIT/THIT Dl ASTHTIT TicdTg
TIel Jordelt He &l | ZH T IR Hiddr ure(wiee) ufaaiiar
& faSTaTstl GRT 7= qL&gd T3l ol are i foam 1T |

U LT IgreA A W, Agd 7 woft Iufea
GedHdl @ Y ol @ fedl Gag & 1fom g9 &k
R of | Irgia Geft ST Tealial &l JehR Sid- &
feg aurs 30 gU el % 310 et e 3fiR sTuHt adedieriar
% BRI fEdl 7 WY & Guh 9TV & WII-TTY SFHHTTT & €9
7 oft =mfuqg forar | 3ma Igie o S84 eI g1 fawfad
T YR TR’ B T Fd g w6 aee @
IUANT ATwIeT g - <t gfar @ @ # fERar Sy
a1 I wefferat arde fg & Tandt 2 | 31a dae & oid &
Igia goft fasraretl &t gutE & e sfadm dTe & fasiarelt ek
Ikl ToTl <l oft TRIEAT Y |

GEITE H TS & TAR-TER & 4 37, 2016
T T, 2017 T W] UTd e ASTI3i & STira 371

SIS WA & TGE aUT 377 HegdhH! IURId 9 | HrishA
o1 GreTer off T i, ) atfSenrdt = fama |

TSTHTYT HicTe Q&R faaror garig 13 fadeg,
2017 & IS forar | 59 iy S 6t sregerarn
. =i I, FeRen, diggengem-dilt ¥ &t | 39 saE
TR YR &t TS ST-aa- "iffd & afig 9= <. S
ST, T Aok, fedt Twrg Smaiei |iuf & arege <,
.. @ AT T G b, o v o dat.ue. gt afed
TR o TR Td 31 Tgahrl IUredd 9 | T, iaq St 4 39
TR R Y G GEIT H o] ASTHTST Micd g grorreti o

CSIR - CEER|

Wﬁmwwﬁgﬁéﬁ@amﬁgqlﬁ.mﬁgﬁ, e,
GIgHTSIR-HRY

e et it H e o oIy geenfial o1 qeepd fomar
RIEIN

TIF H TSI Bt & TER-IER & forg @y &t
TE TSTHISTEE ST ATSTT o fISTT SIeTmii/smt &l oft
el JoTel) T WHTOT Ot He oy 1q forgent faawor fAmmad & —

1. VRIS 97 — ARG a1 | & # gaifis w1 wA
3 T T ST — [ ol I dodt qT HHETOT ue He
feparm Tram |

2. TG af — FE TG Fh ot # ) F waffeew

T e @ e #a gq W wiag 9vd, Fewe @
. 0 &, @, 7 Sy, Higgesem-ad
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T e o To1T 9 GETH b (HITET) i TSTHTT T
ISR UG HTOT Ua e o 7 |

3G 37aE I W, Wia drd, e, dugengemn-

% IUANT ht T & | Ieid pel b qoft & gaf<ad waret 4
31X g 39 3R ¢ oft W & | Iafes et A fédt & i
&t AR ot iR Fdt gy 3wl o gues farg &
T Hac SUST UG &erd ATIst & Y W e FAeT

TR o ot 1.3, @91, e defe 3 IS TRy gR
YR “TSTHT GgRie (@9 2016-17)” & fadm= oft
feam |

3 | TS FrEagd giafd & aky 998 1@
et waTe SIS wiafd & sreey e, 0.3, @1, qed auie
F geTaTg iU o |

fedt T &1 AT 9 i foaw wARE 14
&R, 2017 ot SmafSr fomam e | Rt fgaw arig # .
ifdig, &g aifes grT &St gwie % 4R qur 3ud ud
IV T SIS S 718 wfaaifarett qeur 39 99 fasraret
& qEha forar T | féSt fgag Twrig &t st W IS
fife, T g 3 | oo Tt Sgied § s asht
ehadl o Bt fgag ht uemaT &t | 29 e W I
Gt QR fasiaret & W 9918 3 |

RSt TiTg THTIH YARIE & 3TaTX WX W, T filg,
& e = S o Ucdieh AT 99 & |1 faefad gt
&, St a1 oft wa & gra-gry whives o gan 2 | e @
AN, ferrer wreg| a Yepedrrall & iR faere & guwe gan
2 | feé &t Tt vepfal it =t @ gq 3ie a6 ot
et & gt @l et 3 aru H ganfRd foh € | SeiF o
o 31t &t vraifeld RS # e &l 3fiR fageh wrwret &
w5, fAet S fSg 3TelT et 31cd hicd g | Imgid AT
H fF T 3R TR W) et & et et @ goft

. : -

ICEIR - CEERI

e e i ek

S v < A

Ré Rew W ageid @ @ =@ g R, T Ry, e A,
Hregemgem-a

T BT | Igiv gl fob 321 ot goft wida s gwr &t
SRl § 37X 311 derarel | g6 feg! a1 S7u 37 &y
ATT3T ST TGN AT AR |

39 TR W At F.q. AT, vRreH Fdds 7 aah
IURIT TEwHdl & THE YRG TIHR & AT TTeret ot
o g g oo man f&S) foaw 43w wer | S=iq oft @oft
Tehia! &l fed fgag ot goremaT <t |

o9 9 9= A fedl gwe & YER 4 fGas
2017 &I 7 GHNTR # SIS STRIATOT TR & 919
ZoT | 39 STaER W 3TASH WAl & I7eg 2l UHig FAR
@1, T A1 A el o TSI gy & vt @ asit
TEhHal & TedlT & G H TSTHIY &l THR 9a7 § 37K g
RGeS SN & STl qebeiiehl STJANT H T TeaH!
3o i & fedl &1 T AR R E |

2l gwitg & SR faAie 08.09.2017 & UH-11
&1 RIS foman T | 13 9 14 fGdeR @l e [R&@R
faaeor garig 9 fidt fiaw garie @1 g e rfderd
Y A &7 9 fomaT |

3} foag garie & ofd § 1T St afEfy
& gt ggw ot d.dt.ue. 3, Je e 3 gwang wfua
femam |

T fEa THRIE 2017

RA THR & g 3R Trifireht frefrera & arefi
Yara deifes a1 Siifie smgyE uRkvg (Hogardarr)
St o5 R & ardwie &d 3 SIEY el # A e
W, I e R aga sge wemme -
GIUgEeR-Ut & 659 9T fgaw @ amaiem, 21 fides,
2017 I foRaT TAT | 39 STTER W SEIMEIEE- guaTg &
freRren, TitheR 1L, AREvH, g& 1fafe 9| foeg- e
% Fefud TiheR Hifdes Yerard TARe & Rk aifafd &
SIS el ST EAT HUH ISR -HR] & (Fe=ren UIheR idg
T A Y | 3T STAE IR GEIH & Heah(Hal & Hfafier g
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A TR TgRwR, forel qoper gt fier & Fews
SR SFRA UF ARR, faenfagr 7R uifeidr & oregey e,
IR.F. URie, forern Ry fagr & yummad ot ua aftiy
QI g0 @ 3 Gl o Mo Srfdfert e Hifean
STd % wfafAfea & erfafed e & amfe oft Sufeda &

FRIFH F YR REREG &9 § fdfdt grr
B0 TSaer § ga foiges a1g | feenm #fae it srenell gr1
TR dgAT &t 7T | It a1 @nTa TTergedn He aR
T |

3G AR W T A Wher 9.5, ARE0E 3
I & Geaidl & 659 9T fgaq & gifce a9rE 3 |
IR G & el ifSla e & fog goft ud qur
AT HEhiHa! ol THBIHAT (S | ST BT o Igre &
IEi el o Tes Y& A1 iTeA & folq g T fgag
3T reTor &t 7w gie ¢ foraH & oToe & ot aetel
FI & | IG 3T AT W U Y I i e |
ST SR /I3t €91 Y IR & AiGl &
TITOT & foIq i &1 o - frramelt &t gegfRiar it wxre
&l | Il & gfial W T97 Fd gY I @l o fay
H fagm a Wit # aga IS @ S5 @ W@ ¢ o g
forg oft @4 ot 3% SITIR TG AT STULE HEAT AT ¢ |
39 Gare H Igi 3% I IHY YlauE 37 & forg wfaam
fAmTaTet % uft o e 6t |

3797 gaT WA P S ed g I Fel
& Tt rafore, dfafes @ S T W T E
TG | IR THRIHAS €TV & Heed Dl Ldifhd Hd g
garstl & ox1 & fofg eifee aRem axd gq aifve aee

S s &

muﬁmaﬁwﬁ'@'mgwﬁwaa%@gﬁaﬁﬁﬁ.ﬁ@f.mqﬁ

fafery arfafl . S srgrard

3 a1 3T ekt | 3109 31 3 TiiRaITen Sfaerd OR Hehre Sletal

TQ IR T fRifdd g sitwy fage &t oft ==t it erm
a9 & 3id H I Tt TR fasiarst &l 998 o |

Rty fafe W @iffs veram, Feufd,
feg-far 7 39 /9T W @I & mHfad axd & fog
Higgemgem-gR & g TR =iaq 9198 & ufa smar
e T | TUgSTER-H & =T fgag W gl emaw
2 714 € @I ¢ | IR 39 aH W foeg-fuer & s
g Y ifdfafet @ aftaa od gq Wi au faeg-foemt sraa
TSRl qUT et o et anfe H uftade et W@ § |
U TN TR qUT T H 9l wRd g e Far
f e §a 7 oft gAR faandf st aergE § @ €1 s
forew fae & ora-oTensi & ufd T & drgM @ Yaifea
H Y MHER T & Aqe § Higgensem-ar & 9« @
MY HET bt YRt | 37 A Igi1 S & Issaar wfas &t
HIAAT R gQ HRI IRER & Foft Tifell el o foaw ot
AHEAT G |

TEY Y9 eI o fAgRIes MheR S 9l ¥ 95
rfafdr 1. ARrEoE ok fafty eifafd W, werad @ w@wm
forar &R gumTR # Suferd gt o sifdfaat o) deae
& Tl o Sfafedt o uf fear 3wgia e grRy Taay
& SR ST UG g o= & ST 2y aRa et
3R wfae & Giemretl & off faawor fear| s @ f&
FoaeMad qUT TEg &dl d e uRkewd [Ruigs
afEil % gR ¥ TR @1 & 7R aged gU 39 URERd & HROT
T § ey off 93t €1 SugengeR-gRt 3 e Wie
dod, grder oifde yonfeat ik drghiaa Rasast &df &
HIEAH § FGeId UNERd & STTER 31U ¥TIe! e fomam &

faflie sferefta sgiem 33 gQ . Sifes wgrrd, Fefa, feg- R
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e, drogensem-dit

3R GHY & AT & &Y @Y Hl e & oy JeHy oft IR
ferar 2| EiomeTdem-iG dmfe U Sieifie srggET
ufteg (SFegengenm) grr anfia smed e ¢ gEema
URGISHTST &l Hoherdrgde: fSRamfad X el § | I el fh
H &Y Yde giad =T aTedl § b gR S8 F arfoifeie
g WA ST g AedyUl HId! AN URI&d d gg 123t
GIaud AT Aeads uRErSIsT s Hehedrgdds T famar
2| 3T NTW W I8 YRd TIHR & HIel [Gehrd Hrashal
% fore g g fory o1 R warE! &t off SR §F | Seie
AT ! HEIM A SR H 37 SR -Hg-SaIaRH g,
oft T At § 3TR HUHSTEIR 3 I5=al At Ufil & forq e
TATERA € | 3199 Garga § WhaR g § TSt & uf oyae
I & de &l e oed g Taws UgeTet 31TYfd o forg fahg
1T SR O STeRTRT STelT | Svai ST feh TeqT o agiii=enl g
JIR T 7T &fiR TR 1 Ee-gee TEanduT ST 26 f&dey,
2017 &1 775 foeett H SIS fohg ST aTel §Tug SIS 3T RITaT
faae & sraeR W Y gAfia frar ST ok gvad: 6§
ﬁﬁwﬁ@ﬁﬁmﬁﬂ%maﬁ?mﬁm%m

@Y @l gler & g Ashy off JaR fohar & | 5= g=ae g
ST 9 3 Al & T § el At % S
a9 9 STEYH & TOR-TER & forg fohg ST aret st )
oft TeRTSI STl | IR YA & Ie<l oht wife & 99 g wfga
1o goft asfees @i & AnTgM it geAT it | 8fd H I8
gt Sufea ifafdal @ gesfaal o @ g & g9 9
IHBHAT G |

29 31aE R ARG g G % 99 2016-17 &
aiftes fade @1 oft e foram mmar | g aifafyr @ fafkiy
AfAfd = 10, 20, 25 TAT 30 T & FaT & & T T&=IH F
TEhiHd! ol HaT YTERI & TR o | Higgengem-didt
% e Y. R S . AREOA 3R . sigrerd &
gl foig He = weea o |

309 d g Aty qun Al eifdife & e
TG qUT 31 HeehiHa A TR fohaT | e Sifafd e fafkig
A g1 G=aH & 7 it A e of foram |

TIRIg & SWid Hfafddl 4 o &t fafam
TRITRIEST quT W 3 fag Suerers o1 uRgRi faar st
Ger &t ey ATt 6 SRl U b | Sweie R @t
enfaies nfafafet &t gRrea St qu fagm U # SigE
YfSremr & 1 foam gt fohg |

3 H TTIM & T i W Tt g 7 gw=aarg
FfUa Fed gq woft Sifafe &1 e # 99RA & folg am9R
o foRar quT SIS &l gherdt & oy feere Aeiga &
ANTGYH H Tegey qT uR1e] €9 Y T e arel goft geeiaal
ﬁwﬁmlwmwwﬁ'@m

a1fies ufaaee 2017-18 @ e #¢d gq fews ug arfafmmo

e e e i A e et g s s o Fafg SRt

Annual Report September 2017-August 2018



. ARV T €T 2 et f e 3 ge dte

e # il & AAeH & foy dieiis
FRIzHH o ot TSI fomam T e, STaqR % guflg 7 99
TR TTq | HiEgps e Tt & e SIffe Aok Sieel 9. 0. RK,
fTeIeR, foReTT USTani g, UaTTHI A dheTTehRl &l STl fehdlT |

TiEghas g

TITEMTSIR-TIR TATYT Ead 2017 TAT HITHSLIR
wifeTH STt
TugemEeR-TRY & 659 @9 fgag qur aefe
AT 3FNTTR TG UG (HIqHanEanR) & wifeaw st
HIEHH i oaen 7 22 foRieR, 2017 FI HiggenEemR-di
H Jefies o e ergge A, e T senfiht
HATed, URd SR & g T AeliHeRie, SITHeEeTR <.
IR Tt & SUHeNSeR-HIl H ST g3l | 39 37aeR
R I % edHal & ifaRked 9 fgwe =f. IgRwr,
QI g0 @ 3 G & Mo Srfdfet e Hifean
STd & wfafAfea & erfafed e & amfie ot Sufera &1

3 IR W 7= AfdfY f. = aret 4 a=a=
& GeHdl @ dIUEeTSeR-S % 659 oA feaw
6t g a9TE gt | diggengem & sgxal & gfd & g
TIHEY T S8 & g # g8 & geft denfaet g e
e bl ITeh GNTGH & fog AgIGEes AElgd 3 §reT
I | 3 TR T G & TeahiHal ol Gaifid oed gu I
el o # Torer # T 39 wanRITen § 9gd 999 Ugd §
3T ATgaT T, Sid 4 Aeifaewre @ ggarR off e e
o7 | Il el o HogemgemR-gi 4 391 & d91fes s
H agd ArTer o € SR AR A € % 39 g g
YT H Sgd AT € | 37U YT § Il qarar o =1
W@ WY T {98 @ie dgeieei’’ ST 26 fider
1 ST TATTAT o 75 a9 G o Tgl ¢ Forgen! 6 TARIg 8
foeelt fera fagm wam & smaifSra foman soem fod S &
AT At of T Fifag g Sfdfy g | Sf. et A
Il Heiidl a sififaat ol s 3 gfear 22 & gdego
TP Gl | @ U ¢ oA

: %mmamwwmaﬁ@ﬁm?ﬁgﬁ,
freres, drogensem-dit
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=1 <t I o el H Hgeaqul Aner foa € | i el feh
Ig gr 9t & AU 31cd 71d Y 91 € | Hh i Efgenion @
e FATd g4 37ai- el 19 &H Gx1 d THTST & ST H TIT
FNTET ST BT | 38 Sa8 W Igi gl foh 3Tl 50 oSt
H geiacifey & Heg & 39 i ek sea syl &R fAfga
T ¥ HIUHSMSR-TY 398 o+t Agayul Tg fuias
ffent FAHTQT | 3% @ TS & Uit S7TuA el i @ifeRd

w%aﬁﬁﬁéﬁﬁamﬁ@ﬁ.ﬁﬁwm,ﬂ@ﬁ%ﬂ%mﬁaﬂ

MRS - i
CSIR - ceER)

FEHH & AT H g7 fafd <. e et
TIGEIT HE &Y ST T [T 71T | ST o fg=reh 1. Xiiele
TR A T Igre o | Sl STuHT ST es S h S
eIt 99RA & forq <. T STt AergRies-Hiqdangam
qT g, dugengan, 75 oot o ufd YR 9o faan|

RIS HRlGd & GarH & SURid W, Wiag S,

FA g I el {3 aefent & forg fawa o Sgifaes 19
@ ST 8 &, IR 30 IAG] & ' H gurd & et W AR
BU S 9 THTST ol T et ot o & | g uikdieg &
I el fop IR gRT faeefda e Bee &R Wik wgufar Sft
BT ST 26 faeeR @t 7% oot # SIS SggeTEaR
=TT fqaw W Y gAfia fmar S e 81 o H s=ia
goft Teaial o 99TE 3 U Fe foh g o @ 6 W A
fadmn S aren o1t @ Ag f4F ST He@yul, SATgE d

“digemdeR-Md : T dsdu, 2018-2022” @ faH" #xd g =f. bW
T, ARG, TUaeserr
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frgRren, TIuaeSeR-git 3 Tkt &l ey Suafer, ey
q STTH! Prd IS O TR enoT 3T | 7o Sfeiten<or &
Il ST auf & g i 9y fafafeat W) e g

UGl 9 2. 3TR.. IHT <. 3151g 7ard = off 370 wret ey
FHT 3G & a9 H 379 TR0 3T |

T STfdife SF. WieH A 39 STaeR W “HIqHaEsR-
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TR T AehY, 2018-2022 &1 G | 8@ Age@yol
SEES | YR & JWTH Uiy gl @ =iy fafafedt g
TGt B I a1 faaRor foan man € | Sugege -
& Wiy it bt R fAeiRa e & 3eva @ UR fovg 7Tq I
HU it TR FA U IR YR & eI 9 3 TEehiaat
T diggerdemR & Ie<al it gfd &g < ol 9 Yohed & TTY
AT S PIY B I g ol | 107 Gale & 37 o
IR HITHSTTSSTR TT o1 & Iosael AAS &l SHIHAT R g4

wEnil & wHgian SOl &1 g Ye Fea gq <. Y e, wefiee,
BRGEEC I

L

e e 35 R 3 e &, v areeh, Frerfae, drqgadaTe

T & fAewe g i afkar & @it we@l 9 3% ufieHl &t
T fgag &t YHeEAT S |

& §ARIE & SWia SIfdfedl 4 = &t fafa=
TETRITETetl qur 9 % fOge Guge @1 9fieRH foa |
32l GRIM &t deifaes nfafafeal S g 6t aur fage
YUgerd § SN ufSien & 3707 faam gt fmg |

T GEI & T gt A Hiogenge-ait gr faefad v

| et it uge @ Sgred foar ) 22 ¥ 26 f&deR

2017 I I dTell 58 N Ugeit IgTed & Iuid .
e w7 Hifear & ufafafegt & ==t & aur dugengem
& forer e wias &) distrail or e grer | difear HiEal @
=91 & GRIF AEIfFgRIe Aeled & |1Y (e . widd e,
Td e . IgRIER & Sl o1 aefes Sufed 9|

N et & Sgled & IWid Aglge U

. ofg dugenEsm 3 SE sid & wfafAfeEt & e dow

I qUT I HIQHSTTSITR &l STUGST & ST ahard gq adT
G TRANTRITATST gIRT JalT o Ui 31s9ed fohan | 39 31aer
WR &) E TN TIeTeh GRATSHIST (Ficaikicd Histaed) & flg
GHSIAT FTUA1 &1 STEH-TgH fohar 74T |

Toft BriwHT % IURTA ARG Heigd d Ui &
TEHHal & s IR 4] & ol Ua f9RY & &l STisT
foram 1T | TR HUTTR H Srraifeia 39 ARy areeredE ad
H 2. el 3 G gedidl & 91y Tl @ 3 Al
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feRufefaet, gawm U sSe  : O e Caquliuast
e, I Y€ WIER WX Aadh SATEA T | 37ae g
ey § I TeRHdl & 1Y YT RO GATY qo

eIl & 919 T+ 9 Frer oy | 3= geaiial @
YT, HIQHSMESTR @ g f&d & &1 &3 &1 STgH foa |

Tiogemgsm-gr & figee W, wiag igd g
ud e €f. JgRer 1 ©f. e gt & e & 8k
T TRIFG v, = g S fog He o gonfaa forar| o/ #
v Aeigy A 1. 8w gig-t & GeI | UuRA g geehinal
I eI L o folT SR e fomam |

gg feres <. goRier A <. ke gret &t geae
&t IR & IR U, e 9 §fcl g He o gnfa o |
37d # e Hgiey 7 . i 9g-l &1 T=< § 99RA 9
TR HAN ol Yalfed e & felq SR e fopa |

dugemEsmR-di & 659 wrar fgag qur agife
qa S srgee g (diegenden) @it
ST FHTITHAT Y el § 24 e 2017 # Hiegangem-
G’ =T fGaq SAreaHTen &1 TS fohar AT | g9
AR R ST A=Y wrded & W, ord ufq|w ek,
SR, eremddl-TeR g Afify % v & suferd 9
a1y 2 fafey sifafa & wu o <. w<hiwr St fig, afaismr
frgRre, TAEquE, Teum IufRid & | gHe Srfifia foed-
Tt & porafd 1. Hifde g of 39 e R fafke
smafad ifafe & | S & e GYETR & maiford srisH
Fl sregar diggenaR-TR & g TR g gd
A | T STTER W G & Hehiad! & sifdfier gd gz

S
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TR IgRIeR, focg-fiat & fAqws . 1&h TR,
ErEieE AR ofem, 7 faeett & 2. (i) foifte 2, wam
e & sifafiery foew-fUemt qar e fRegor deaneti &
yfafafe g dogengam-did & ggadt off Suf@a 9

T & iR W, widq 98 3 @ sgied
3@ | I 31U @rTa Igiue § ST ealHal & 7e
Srfafd o, =ehadi, fafdy aifafer <f. w<iwr fig g fafv
amaferd . wigrerd @ gfera ufver faam | o, iag gl
q 39 IEWR W AN 6T I gt s $ gfea
T o 9 i |

& ity W, wd ufam =wad], R,
SMEIMEET-WSITYR A AT ‘T fogg ==’ faan |
31U G & ST | IgI4 3H STaER U WY I Mfed
FA & forg Ferme & frgere W, i 919 & ufd envr
I T | 3% Y F defe gg s fawm &
HIqHIEHR & JNTGH el TET FXd gQ gl 1o ox @l
Aforer # sft 39 WAyl U sroft STEHE e § wgd
Y | 36 TaE WX W, Tehadi 4 “@heciae ©ehiR
v IR 3191 Aaeh, He@qul a9 3RS Ared i o | ot
a9 o 37d J W, Tehad] A HUGIMSIR-TRT & %
g O 9Rar & g9t ag=l g 39 ufsrl & ®Iu-T feaw
&I IHHTHAT & |

IgTed 9 & o faftry srfafe ef. i Sit. foe,
fowg W o emfed saren fear <f. wew St fig
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fafkers Hugemgem-dil ofR Toem s gfafdd,
STEYR & dg ot FHEAT 199 W IR R 7T | SgTed &
T Y g7 Afes <f. Tt 91 7 g=arg o fahar |

& GHIIE & SURTd ST = e & Tiiedt gfet
H TS TS SR % T WY HrdT bt SR TgRi @
STaeiTeR ford | I2i- T ot faf e TvTemeTaT aur @i

s e 37 g Rty SR o, wm o, i, SR B,
T, T

T digergaR-die qur diugenser & wifed Jaet
FHRHAT S Sae § A St ST @ TH ARSATATT 6l
TITEAT &t a7 €1 IREaR & gt 9= &l U= fgad &t
IHHTHAT G |

7o 7d fafly emifom el o, difees wgrarf  Fromeméom il
J 3 SMf¥e Igiv H SigeEeR-d e angangdl-
TSR ¥ foreg-fUart & a9l R U= STeT a1 9io® # 379
Gl % 31X 31 WTTE g &l HrHAT 6 |

& 3l & A & SWId Hoxe Ul iag
g 7 SfAfet &t fag a e & & 379 aeIgE &
forg Trerfeoe e fomam | it =t 3 sifafedt ot deam &t
3R 9 et g < fog e e gwta off foma |

391G UUHSTEIR-UK = EMEE-TSTYR
3R feg- et & |1 greiT 191 R g&ier 6y | 3us

I

St %2 e fedhet giafeict-Srage & wwsitar Joet a1 STgH- Mg #e gy e,
el w1 Geifoa Fea gu 0. difes wgrard, Fefd, feg-fem BINGEIERISIN]
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& fag Guererd & ot aRkgeie faar | . gorg fig, a9, diugenEam-aid

HRIRTer el  HHSTEAR-HI o7 MEAEEN- 3. FWR Teaw W fofad o geww e fag
TR & o9 WY 04 G & &el § ggan ga<it fawg THATTEE 31T Yere faost
R ISR HRIRITET @1 ot A o e e smafad 3f. YR PAR foramd, TR, STE3Tse!-TeR
TSl 9 GRIM & AR A AR/ IRE U
HIIRITET o TR H WHEE Tide S I91 MR wd ufids 4. M e diugensemr-Hid, e
Tl I @ {3 |

5. AR 9% Ydey Ue (agUed R SRS Uierherd
TUESETR-EY, et 3 &t | snreemet # ool smifea
SR/ STk AT T hl TS — 6. T TS THITCeH e HugamseR-gid, fuer
1. FefaeE & e Wl : fed #fadiem fag e

o, et
. SIA FETeiy, R, SEeTec!-@eyR HIGRITAT ol Yo T=IH & 9y dqifae <. Mg
afEar ¥ foar| oid # <. wHersia IR, TEd dgiiee A
2. faom gawt gfefem uferera =gaTe i fehar |

TR TgRi &1 STaeie wed gq SrffmTor

-. ."-I’.f-' _ \\ ﬂ__,i\ -—r
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TIHEIR & 76 & T fegg

TUEeMgsR-aRl # fgdie 9 a/@emy, 2017 @
e qm ST SE uRkvg (Fiegengans) @ 76at
YT feaq gHRig STefSrd foma e | gea & ya fewrs

e, IgRIEX (3ARew aRy MR, focg-fiarst) Tre &
T Y & | €T 3 qd gy daie oft e, ga e,
.. T, o7 39 1w IR fafty &1fafd & vu & 3ufeq 9
3G TG T YRIH & T 9 Y4 Geehiid! a 34 Uil o
afifiar foeg-fUeart & Ao of. &, WaR, o W™
fRreyor geenatt & W@ g Hifar wHf sufera &

FREH H YIRY J& Al g fafty sifafaat
BT 3 USaer & |19 el | 369 Y8 WRIER Sfifeay &
TG He & T@Td forar T | SHfafell & w@mTd & Ui
REiPRICKIIRIRIE

T ITHR R 7T I 2. YGRRER = 370 WA
fag Igarye & geft odd 9 gd dehiid! ol GIugeEem &
e Jfach FHRIE 6 99T & | 3T FayA § Igi el
& 39 & ifq fFareT g e four-fans 9 ’da-aa4 &
IWIT a9 1942 H HUGSTEIR 6 RITGAT 6l | 3T T8 |
IeH rda T fafy § diugenseR & Wefte fowm
1A Sl THE |

30 9T § I2iq SITHSNESIR & ST (TITIHT)
T T1ah 379 O o e TaT ! Jorel IRaR # ST o arel
R H | 31 74 T Famn {3 Tt Sear/aire &1 are-
T oft 3G ST grarel (TXRR/VRIE) gRT 34l UHR
foram ST & 19 e Are-foan sroe fRig o1 ovedt € 1 5
AT Y MY & STTUR THSESIR &l 25-25 a9 &t 3rafe
& ITET-3TenT ygTal # faifra R uitvg & et 9 faat

T yroaferd R FHIEwA B AR FA g . TgRie, T Al

I GHTT | A & S &l IR STaeI3t, HA: q9u,
foreiraen, garaen iR ggraed @ qemr fhe e/
GiTed & E™T ¥ &t | I Fel b TUHSEIR Th
it e € o arg-ama R Y 9 9AI & dHe
o arent fafSr ARl &1 T Rd gY@ & 39
Sqed A g TiEiiehig uRkewd & SER e § 3k
@ H YeATHS Sead (4 ¢ | aauig arersil & siaid
Jedsh g didaRied URASHIS W &, THTHSTSaR 6t
IO, SENT 9 Qe GeIEl § gush Ug 9ean, 9Hike
F GY-gry gEfee Siad & Weiffedl & arem g
ArIfad HAT— S BE g SITHSMEIR YaT=ITerait
A FRIeTaTa (g € | i s 7 g€ wat @ 49 A gy
IR el % T8 ag orde § fo6 dumede vavTaTy
U Y T fGhT HEIRA! & J1eA § U4 grTfos ga9l
@l TR Geg F | Iraid el % aadE & g7 v 1976 ardt
TROT T ToR 3@ € foTGH ot @ & 38 o & g A 3w
HIUHSTEAR ¥ T4 oft &g 71% § | I @it gar dfent
T 3T A gU Fel 1o Ig ox1 ol HaT e &l agd aal
Iraer ¢ fOf e g1y @ 7 ST 31 I1fgq | 31 Geu &
37d § 24 GIuHeSeTR Fl faehrg ardr & 1= anrgE g
arer eft gd g qan T @ aTg R gy 3 IRt
Jr goft Sufea sifafeal o geaial & dIugsSeiR ®Iu=T
faw ot gHHmA gl

39 s W ¥y fify <f. wa.%.qa. e, ga
TRy g, SUgsTEeR-S- 7 gy # fadrg e g7y
& T GERU Y| 30 Gfew e § I @ i
o, fRreqor el anfe St e deeatt &) argn fagm ok
FefTeR! T TG ST G T ¢ | el TR TR o Wi
AT A B U Fal [ WILHSTSIR-TR & a8 T&a
& o #9 a1ue Sfae o1 a1 =T 7% o o1 | Sie Geae
o - p— o= T

S e e ———.
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A
Ii’
aﬁréﬁaaﬁﬁﬁﬁaﬁﬁamﬁ@a .. T T, %F*Ergalﬁf?x
dI dgifae T Sy nfafafeat 6 gegar i ok gt safa 6
HIHAT I g TR & qoft il @ suferd sififeat &
T e &l I91E & |

J off 3707 e H el fob g2 719 & R AU Gew W 3@
ST G ofik fugengem S8 MRaudt @ied ¥ @
€1 3% T ¥ T o oot dieweTEeR oy & wesite
Y el § 9F =H W g1 o g9 F off 37 AW W
IR & Iufeq erfafadl 9 @8 oRar & gg=t & gqg
e H a1y 219 g9g & 3rwa 9ren {6 | <y ug fasm

.
FeaT i &) Safaes ufen ‘el guor @ famiem wea g erfafirmor o
e, drogensem-dit
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ﬁwaﬁm@wﬁaw@ﬁwmm%@ﬁﬁmwmm-ﬁ

&t ara i fagT it Site 9RT & Sited gq el 3 & o &
HIEH § AR €9 9 Y H Fa1 F R ¢ | 3 &R e
& faerg & ferq <f. o4, vanfan &t e &t | Igia ST
e i 3 <. iaq Il & T Tga H G safd &
YRR R UG | 37d H I I: Tt e fasrana,
a1 G T e dTel Tgaia afgd goft sufed geafdat
7 il & SroasrEsiR @A fGag &l gl aurs o |

. =i g A 3 W@ SgieH A gt erfafat
P G § UYRA W MR o 3T | 3gi- el % g
oI STaeR § ST HiggengemR-didt & v yd ardit gARrg &
T S & oI Tl Sufed € | 35 39 3/aER W uRug &t
Uil g o vy < < o faaror foar e foma ad
% SR GRIH I Ao T el TR W STed g
gl oh TTHTEIR &l &% & 70 W UfAgH & & T g &l
T uTeet & fregi =1 ht wreifal 37 Heeagut e fan g |
g U TG & T4 © FarT o 26 f&der, 2017 @
1 % TPt Hegd A St gt efiferat 2wt &t off o
Y U ‘&R e’ GRIH % difes <f. Gaiiar & g # €
%awﬁa%mﬁmﬁﬁﬁﬂéeﬂl ﬁﬁm%wqﬁm

AT FHAR T $ae %ﬁ@m&ﬁ@rwmﬁgﬂ"@ afafd @@
faftrg erfafy



mmmmgm%mﬁwmgm
Tt 38 TP RIS 3 AreAH & Ay o H gAfia
21 38 31T GaIe H YRd THR & Sl e g J
raaTEaTR SR € B i o8 i e e <o
FEHH & AT ¥ et o iy niafafert B ok ey
FA % folq eI & Vel OR ot ehIRT STe | 37 B Srgiq aeft
Ul w71l el HTESNTEITR S0 fead &l 5erg & |

3G R W Tt Il 3 Sem & il dee
Ufcieh ‘gaelTeh GUUT & M 3ieh o fae faham | e arfaf

R sl 3 i Ry e aa gy P dggemdom-

. I« \ § :
e e e 5 . e, e e, dewendene G

wfafty sl grriraay Héemadafigx gy 10 Temat
T UREG & 25 T <Rt Ha g oA aTel Teehlial ol STkt gHfd
Tt o frg A forarman | g gt erfafoa = “Sumengem Ry
yfaafiar & faSiar s1a-srst, S giewH dost sawe
& STl & aretrar ‘8o ARiREe ot S eie H Gear ol
Ui FR arelt SufdSi SH o Reenfeal sl it qeegd o |

& 3Ififd & Igied & 915 FoRie "eigy A 7=
arfaifer e fafry arfaferdt ot Geem <t ofik & et formar |

3 H G % qE detae WSt fig 7 =g
T a= gQ TARR | gurd & fag ger eifify, fafe
Tt afga e oM sifdfeR & Ui SR e, R
T BTG Bl Thed S & A (s 7gied & AnigeH #
I & Gt it &l g=iars f3ar |

HIIHH & GAIIA & I g Afafd 2f, dgRer
J Hifsar & ==t & 9U7 3% HIHAER g TR & Hgayol
YRG! G IRTGH ol ST & |

o

L T
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Helehdl SIRTEeHdT T@Tg 2017

diogemgamR-gid § 30 ardeer § 4 7GR, 2017
TP GAchd SIHTEHAT TTE HT S (hal 74T | IR
THR & HGId Tadal AT I HUHSNEIR AT,
72 foeett & foRnfAdemaar dgum & smaiford Igres ga |
30 TR, 2017 H YL & HRAGR e 0. Tt g,
g& e 3 goft gehfidl & YR @ GOy qur ea
gl @l SATMERY ¥ fAded wea & folq gadar STedar
Td YUER & foeg g9 & & oy e | 39 sEw
R G & IRy agi-e! afgd 3 g o Sufed 9|
el Gddhdl STRINT gIRT 39 a9 & SATIISIT & dhg g faua —
YITEAR JoRT 9RA & ol 7 effaion(arE faem vk dewm
T Sfean) i fomam mar o)

FEFH F GO FA gQ GRIM F ST
R it et TTEaTHY A HRITHA ht Gferat Toan wega S
qUT TlTg T STNfSid fohy ST arel ikl bt STTeptl & |
39 TAER W IURT Tedal & THey X & AT Agafar
Sft, 3U-TPAlT STt SR I Fahar S F I IS F
g1e Q| fAgwe Al A geft gesidl ¥ 39 o
TG-TG Y NI e T SN ok | Tl STHTEhell
Y & I eI qor T fe afer # fafe ufagifiarett
T ST T 72T |

AT ST Tl 3l THIIA T4 YR faaror
TORIE 3 e 2017 @ S o AT | 39 wRIHE
¥ foew foert &t Wtha ef. rftar oot =g afdfe o | gg
TR W = AN <. et =l SRS AT g
TegelsfonT fawg R amm 9 19 faffiy sare 7 Sidt
g 31 Zerae-ds AT o fARITaHl IR WehT=T STell qeT 3!
Hed T g SiTaH & 37 gl # Hadhdl & Heed &l L@ifehd
mﬁﬂif&f' . o —

el B wuy e gy . 7 fife, s fgws

e iy o Ff g He v gq . 1ot fifg, et e

foma | e Sfi < TeichaT STHTE AT TwTg & G SRS
gfcrfirareti & farsiareT @l qzegsa it famr |

A AT IgeA H T & IRGR F¥en
TR T g 3 9t R fasranett &t a9 g1 5=
TEHHA! &l Faadhdl TTE & SIS Hl Hged Tard gy Fel
o g TadhdT ot 379 St & enfAd &1 2 asft g9 S
GETST T (A0 3R Fehd § | Igi- Tt H WXdaR ol e
1 IGTEXVT Sl §Q THETET foh g Haieh Tadl g febelt geleat
T T 9 & 3T kT BT | S el {36 g 310 IR &TR
Bl T Teretl & i ST @l SieAT gNT 3R Ted Taw
T BT, g &H el <l ferivTal Ud e feeh fSimerd € 1 afa
H gl g woft facianett ot aerE <t 37 e Sifdifd o6l e
e AT o felq g=yarg fear |

3q B e afifa & ereey ©f. wHeS TN,
& a9 3 gw=arg Fifva fhar | o1ue gares & I
gl foh ST a9 3§ SIS @l 3R 31f¥s s & §
IS fhar STQm qun eneed wEa%H % " H o
FictT & fFarfaa & e g & ufganfiar & fog afa
TR SO |

TS qEarS

RA TRHR T TTHIE SR HEATTT o HERITTER
GIogeMEeR-uid # 1 F9eR § 15 99a%, 2017 q% @l
TEATST HHFHH H A AT T | 9IRT & TITe! &
fAERTgaR R sRaay # @ vRA A4aE e S @
% 3 %A H 3% & Tl Sl el e yart w
UIHTE 3 & Ie9 & Tesdl @drs! I SATar fodm 7T |
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il il TresdT Uy feed gy <. STHter e, Fher fHews

e H NS 35T 71T aesar waaret @ Igred
1 FgaR, 2017 &l W3 9t 2aYy & @iy fFar | 39
TR W HWM & FHRFR! AR ef. Slld oraR, 7&
Jofaes = goft Tefidl o Tt gaeft Ty e s
oft geafal I 7 Fad G § oo swriwre Afig o
I IR A TT-TWHTS Tl ST T@ &l 3Tgd T |

29 37af & SNF Hedmdl & Wedl 9 @Rl
ot fawdl & G99 # S 9 IRa aRA & SR | fafvm
gfcnfiaret @ smaeH ot forar AT IR famo g
AT §HRI &1 TS 15 7983, 2017 & G&IH &
GINTR H STRAfSra forar T |

TR & gl T & PSR FeRie .

—

AT & R HEHA 1 [EER0r 0F e & g ot .. T, yeneE e

FEHA & 3 H ggarg JMud F<d gQ ot Ut
TR, STANT SIfReRT = SIS ol §0e 1 H Hedi
2 & foiq aoft TeaiHal & TR e e |

er/ Ittt & forg wtere o

diegemgar-a, far & weeie a o=
IAFT/aATT H PTG g 9 omyfaftel & forg
TUEeER-AMa Taye  fAem &g (TIemEE),
Mg & go & fedie 27-29 T4y, 2017 I dF-
fadia el fae S & s fear 7 | Sbed J
Herge g Tfeiften & sifdfed srasteemr ug el ot
gfferd gq|

IGICH Td Bl A Fd gy TIH & o=

STHier SRR, T aSii+es A h | €. SRR 3 Tyl yEdrel &
SR SRS Hfafiarett & fasinett o gRegsd faar | araa
ety 7 Igiq goft fasiarent & 9wt < | 32l Pl & emA
STH-UTY & ITaTaRo] &l Tes W@ gHRT Y0 fdd ¢ 3Tk 39
T @l g WY & P I Med STe I1fey | 39 B & folg
fordt 3fk R FAofRar & 3uH erTawae faeid g1 & | 3617 @al
o g% wFd v & o6 e Tos-gwis g aeft ot vt el
2| 3T e § g4 a8 ot el % 9% o1 gug § ok ow
T T AT 39 3R TonT § 31X 370+t 37k & 39 fomm # fa
TR § | g oft 3 A H s1o e ot g

O Y4 GRIM & RIS e ot 3.1, < < waesr
AT & SR SRS Tfafafeat o fgeror faan | e gfé
e | off Tt 7 Faer GeIH uRER iU ST STE-uE &
TITEROT ol ¥ TS T T ST fohaT | it gl fo Tl ot et
T T foh GHRT GRT 7 e T Y S1fUg T8 3§ I fasg o 1o
e wnfia % | 3id & gl geft faSiareti & e &

IR =i agd 3 off aoft eififea @ sitvenfe @mm
3T | 3617 el IAT FHT H HIUHTERIR URad- & gR
TR TET ¢ | SHOIY 37T TUHSTEIR H 7 Shaet dei-ehi 31U
TrRTEE Ffed @it Ffifen W aRoTHE srerdt g @ gara
2, 2oy 39 YR & wrH S Heed Iul Ud Ui
21 3= Pl [ ufRieqor & A1 § wHeniRal # Tereddr

i e FREA # Teagia Sge 39 gU TR wiag I, e,
Hrogamsem-adt
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&1 TOR BT § 3 TR a1 Tfaeiel ed 9§ & u=mes

31fees Tem 3R P FIeT & Hohdl ¢ | TheR gl 3 39
3YAER U URGRIAT & Hged &l L@ifehd Hed g el foh gd
grasifaes a1 TR (1S &1 UG @hed § o =9 fgun # ot
AR gificd 3iR g Sfar 2 1 3id # S=aiv goft wfaenfiat &
T ydes 39 i foadia wriswe # ufRieqor ure @ @t
3T fomaT qe STRm SgeRt i o g Teft R TR 3R
TrogemgarR & Igxal &t gfd & Fgrh g |

204 Ud 3ged §d # FE%H & gHEad adl
gugengeR-ad  9ai9d  foe™ &g (TIRmeEm),
MSATETG % U9 afe 9t arofia g 3 sdea & IR &
FATd gQ IaT 3 RS o¥ R H theft diggengem
TANTRTENTST # 36 WehR & 24 HIAshA A H IH ¢ |
IRl AT {3 37 wIsEHT 3 AT ol IEXT HIUHITESR
TATRITETST @ eIl B SRR TR e SR B Rd
WHR T HHINRAR & mi-fafad &t Saert 3d g
IR DA fAHE w1 § d1fch 3 2104 gl &1 aRIS
fAded aR T | 3T AER R 8- dH-Gag wIwd &
Gfere faawor oft fga |

HIGFHH B! ST TR T STerd gY Yhrd 98
At T ey, IU-Tfa, TIHsTEeR FeEared 3 ael fa aafy
o gfeen & woft faw @ faftemt At ST < 8 8 wig
TG ITaSIG 3 STHTHT o fgrAT # g7 37a+ |reft-ufcrshifira !
1 o R THA 3114 aTelt G gl ol g e o1 wamd

2H I AU Helgy I gHFIR & suf@q aeft
Heaidl & Gfayur feaq & vy fGars | 3=l admar & 26
TSR 1949 Tl R I AT 5 e TAR 3T AT | 3761 3=
& Afd-FRmeT gRT 3% @l SHE W9 o7 & folq Fasman
R i |

HugeTdeR-Taemes, morEg & e
T ImifSd forg 1g 39 <9 foag s § diugengem
HEATET U4 THSTRENT TF SAEUseiuA, 7 foeet o fomrwsi
BRI IAATE! &1 il & Hedid, D! el Rard(TeeE),
SHUwTR, afgdr, ¥aT g ERoT f49H, Tdohdl, STREISTE,
fewor 9 yrew dEH, raer &iR fAfeer ufskar anfe w srem
feg g

e 7 SmifSid fong U - feadia wreret foemm
FHRIHH B FAYA Ta 29 fGHR, 2017 F G & GHATR
T SIS forar 7T | SRIRH 6 eI SR & et
SRR @@ T afees <f. SHie SRR 3 &l | 39 STaE
Igiq Toft ufdanfi o SgengeR-ama gare fae
g (TITREER), Mg i 3 & ufaiar v ga
foafa feu|

3T T I H Igiv TeIE H g ot
Afafy geraeti/ge™ gel & uid MR e fRar|
I8l el fh 3o & gaa § g9 9 ST & grd-a1yg 39
GHRIH €9 T ST HEAT ST HedYUl & | 379 e &

HT M ST B & SR Tgo 1@ 3R 9T i gare g
el TR | e ek | IR e ok TS o1TRT § o 59 heRH &

IYRIT 31T G} S S, Y digar 3R gerar § 3791 SH
Eag:cal

La?) 4 &

Wﬁ%ﬁg@%ﬁ.mw,awﬁa,ﬁwaﬁmwﬁé%

Igiv ol o Wi Ueh 3raa ufehar @ &R diaq 9 eregga

T § GHRI AT S BT § | SR g b gH T al vt g

ST 1Y 3R G 3Tg o Y 34 T AT a1y |

32 el fh 39 UPR & SRHAl  RTEdl § HRIAS 9
| { -

UG g # wEwd faawor 33 off seha i, vum aqifae, dagensem-
ARSI, MSATEg
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ST AATERYT AR e H Fag ferdh & | o sre 3 e o6
TG 1Y -TTY A HIATTd H Teh-GER & Wil THTT &t e
&1 & off STt € ot g TRER Al o Wi | i H
I8i el o AR goft wnfara & forg ag erierd etredra Suatt
@1 BT SR ST e bt foh & 36 R St 91 ot ST
319 e raterdt sl & B |

OH Y9 FHRHH & gHadS At ol fig, Hu
A, HIUgeTEeR-TasTRERR, MISHEg 3 Preimd &l
Gfere faawor fgar qor diugemgem-aid gr 39 wisH &
folq Sucrsg &g 1S glawneti g Moies Aeigd & ufd SR
e fopa | gt ufaonfirat & e & g9y § hie o wid
off 9RAT Y |

3T | ot &R, T, vRIEe e | gwrarg s
#d gu Fel fo goft wfqwett 39 i fqaeha wriem 3 fag
ATl & ST TG gQ el 3 7= 7 & o
3 39 FRHH & A1AH § IS F9 B ST 37U fm
FITE Br H T |

TEt WIS i wfaf¥a gar aefe [RERR 2017

i g o S A A SR g B
T TeweTEemR-Hd & Argsiad feargder giar & wreAr
feareasT wRiTTRITe # wRIT gar defae Sf Hivet AR &
‘2t I FIEfewe 3ratE 2017 Vg fR AT 1

. AR PR @l T a1 d7fE RERR 2017

T HESRE I 3R T WA TR gEreel offw e
(fragugans) gr $fean wirenr Rad (srédterr), g,
TR H SRS arfier g e “ereH 20177 7 g
T | “SDATESRIM WS 3iTth JERTS: e Sadei ai|
TR STATH 3 TTHT SIfiEce wiag aiffdeiey” fawg w
. st & Sfaexd Fd (Noas! w[) o geam @it (Siege
FSTY) & AT AT AT | 39 YRR & Il . RSt
TEI WIS i 3Teae] MHER fomer 9t gRT IR et e
%. 10,000 T Tohg TLEHR UG T 71T |

T ae feifRi fay fommera &t g% Y 1@ A
Tt

GhogengemR-uid, fUart qor fRifm faufaemea
S & &g 10 8RR, 2017 o §ga Y U4 e et
T 3T ToT foha T | 3| g H iR fagfammea & ek @
% MIHER 313 RN 9T TR Td IS fas fawmn
% MheR Rt Hi! Sl o | SugeEem-did & 3R
T 39 Jooh # e Wi 9, Fgee diegengem-4id,
Tfed e defAent g Wefihifag) 3 ufqenfiar & | Mg o
3gIeA SISl gRT Y USaerd & |19 gai | U Ammme!
Tfed ST & diH Feeia ufafAfewed o 9 S gl 3o &
e SITRIP Aeffores g iy Gl & WrY-T1Y S YR &
FIT TRER T Fe Sl YHTGAIST 1 UalT T & 3%l &
foram T | SR & GUNIR H TSI 39 STaER W HEI
& e U 319 Ggahi! SUTEd & | dshH o1 TaTel &id
T TR fifien yonferat & & grade <f. TE.8. 99, 75
s = emfaa erfafadt o aféra uftea f&ar |

ST yaferd @ gt H YHRT Fed §Y WHeR dige armrar
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SO 7 31U FaEigd H 34 3o fasgfaeera &t ek |
TrugeTEeR-TRY o e TItheR i Tyl R 3! S
I ST ST & S & ol 9912 S | I8l el b W
9 @1 & A0 9 91ed € fb g el & g Y 1
forerra T foramerardl ® Taree fagm @ off wnfee fomn
STU | 39 3TGER TR 370 GaeH & Seiq fgafRm fasgfaemea
H 1. e argHt, FeifeRies SIqgeEsR Ud Wither =idd
drdt, fgRes Siggenge-di & a1y gE aral & g fagai
TR TR ST | Sl el o 9ga g Ud e e
T T el § ST, frenfeia, gow o ueh-gE & aet
N B G ST e o 3N STaH UTd gl | 3 H Sgiq
3TRTT o <t o wifaer | gl el & ot arfees @ e1faes
MY T foene Ga<t geaiTide Tiafafeat s |

HIITHH &l ST I g YL & fAGRIS e
T S ¥ gt sifafeEi @ sueies w@nTa faar aur
TrugengeR-gr) ug feafRm fGufaemea & & © ggw
Y Ug faem TeanT o gigr faazor oft foan | s=iq samn
for FRIgue, Sugense ¥ fRAfRm fagafieme & @
IS ST TedlTT IR I foaT § | 3797 Gaes & 3 a8
oft gaman for SiumeSaR arRenst & U ufaffesd 3
faform gy &et & S el & g gunfaa <ty ug e
GEIANT ot UGN &l Il & & folu gt &t J fRafRmn
farsafararera @1 g1 e a1 fSges dem AR fyfaerer
J TIHSEIR & TdTd W IHTgdedh Ulafhar ol g1

THER Fide g T Pt foh Tugengem & oy

TETAl ! 3T S | T ATHTHIG A Aeeaqot ffe g § |

Thae et 7 gg ot sramar fo fGfRm fayfammer & sreaey

qUT HHIMEIR & Agli-geres . T Fret grRI g oy

Tl & GEg H 3RE-Ud” (Sel-3Mh-3ce) W g&leR fhy
; s p—

sremga sge 33 g S Wi gt P, dqomborc-da

Q& | 3 TR T TR STRIHS HRATE a3 gQ HITHETR-
TR e fRARmT fasgfaarera 7 Mg gl @l ugar #d gQ
‘TrEaie fao qur amgeidy &d # & @ W TeAfd
R ht | Irgi- Far foh MoaR 2Rt F fedfm fayfemme
H diugemsem-art wa AR faufaes aga My
TGITTRITEAT & ST b @ T SUEaTEsR-a 3 off oot #
ZH YR ) TEITRIT GO 6t 8 fSEe sitaeniie Sgreq g9
TS o a1, TIhER ATHTHIGT T foRa 77T | 32 a8 oft oell fos
31 eIl & o 39 Wy fafafeat @ fawr ag, A
feer Tiafem anfg &at # forar mar | TFeR gl 3 STHeR
3 o5 gl eIl & o9 Y SrafY % HednTere HrihH!
% T ¥ g & folg HTHSTERIR & AglfeRa Siast 2018
# fRafem fasyfarmer & R oft #31 | 3mum geie & 3id
H I Fe fo gg Mt gl ufafia SemEl & de =g
Tfafafer &t e sem & Tediv &t |

3O g4 gUNTR # Iuferd sharsii ol gaiferd s
g e farfemmera, Som & Tither ge1% 3=t 4 30 9gaa
MY T fInrg doe & AT 99T 58 HIFH § IRER <=
&R Tl STEER U & & feig e dugemgem-aid u
31T TEHHdl & Ui MUK e (5T | 39 S8R T I
37T gd WY GR % GEROT %1 TR AR U Fel 6 S gR &
a1 fedifem faufaemer ok Hugemrdsm-aRt & g gy
Xy ug foemg nfafafem & aSht ong ¢ | ugengem-di it
S WY FATS @l TRl Fd g4 3ol Fel o d
TREe fae FEwn # 9 & a1y fider w1 w & fag
IR ¢ | 35 STaER R I ag o @el o gl geai &

T MY AT FganT shael U AT g IS des Siffd
T TEhE gHNT I I1gq | 3T & Igiq TR Had i foh
S GRITI o ST SgaR XY UG deb-iehl GganT faeied grm |
N

orar e 530, Rt R, s w1 € e g
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o e e - a3
T % T AT H YR e gY WithaR g amEmEier

3 gaie H AR faafaemer, S & mher
TRt e A HiggamE e -t & gol i 3R Yeg uRkae &t
WA g el [ I S Tga UAIIAgUE | SR el fohgq
TR 3 ATTaR 7 Shdel 19 T faee ufteratat & forg ifig
XY Hr o forg off STt etehet € T 3 TTed & ok fRedifRm
faufaerem & faendf o< e & ggt emee Y & #X |

T FFER TR THER i o g dogemair-
TR S ol STR § S &1 §I 9d gQ 3% Xl O
ft fig e fomg | o, e 3 of o, wie =il o wid g
He {3 | Soth % 3fd H TSt & U <. TN, ST T
FfH 7 grraTg S o | SEE Ud SR H g IR TR
JEEIT TR Ik A & TSI & @ faar TR W,
TG TG TR 3215 31T = ST o it 7 drerrgor of fofar |

oo & IWI AR fasafeamer & wfafAferrea
G & A9 GuRd @l uResiH fomar | g & fAees
. =i et 3 it o geme gt faefaa ettt

FrEwits faom G omsend! wERen 1 Igled @ gq WihER A,
Iureey, fedifRm fasfaemer, Smam

3 SO W HIUESNESR-gt T feufRmn
farafarmers & e gsiar o R off gaTeR oy g1 39
1 MhHER MM 5 G § g8 @i foeq U engatet
TrugengeR-grt g fafRmn faufaem gget oR T &
TRINTRITEAT T SgTe (o3 | TRINTRITET o SgIed & §1g MIthax
AT A Hifeareat § e Tal e gq gl o &
4 nfafSa oy Gl o wret SRl g Fietret uR off venrr
ST T 34 3R ST Yeg e &l snaaddl aard gQ Fal
o 37 HeanTIch HIHA! T Gl SR & S AT ST &
S-S &l 3fR 311 &et e |

T JAwSR Tt [ERR 2017

dgemgem-g8 & grger Hifaew yonfert &
e <. N gaRar @ Faer goft # g feme
goH W 1 o #a & fag ufifa @ie dewr
Tiiee 31aTE 2017 & G foam 7T § |

@ e TiieS AT 2017 & @1y oF. .. g, aky wuaw Sy,
HqgeSem-gd
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TG =T TUHT AT 3 e <, geniean

I fed) S

glugemgemR-uid ¥ feAie - 13 wad, 2018 &
yRITEE Bl SR @ aieH fomar | e &
ST T IeRT el ol R TIHR T HITFMER
& fraei/fafemt & STeRt 31 91 | SR § g O
49 (GFR 2017), ffagr ufear (Tendering Process)
4T FawaT Qg SRvT A9 (Vigilance & Conduct
Rules) W ST/ Sqeiiea<on {4 7 | Srimen # See &
iR, eIt @ TR eaH! afeiferd g |

MG H AT T AR TG BB
fAgee Tk Tt fig 3 6t | 1o eremeia g | I=iA
SIS & Hed i @ifehd fhaT &R 37 Agayul fawal o
Tehfdl & ardfad & & fog agarel & usm@r & |
I RN = d b gAR Tewdl wriwmen # 3y g
SRA & AT Y il quT Sl Jeprell & FHTEE
it 3T BT | 379 &I # 35l Fal oh g 319 gl
I GHSAT ST a1 it WewEal o Mg Fd g¢ el o
T 310 Jedl @ Agdl i Ufd & g Ae@yYl st § sk

bl

= e
ST IFYA I g TR T (8, FRBRI e, dogensem-a

1 T off TS TR 3R 37 W IR F g Aed mfe
fo=n # &1t s =1y |

Y AT W 39 ARIgT A SENmel & SR av
2017 H TEIY TG U1 GRIT ST e dTel Teehiidl &l dhetd
feat fieo T, g HeTerd, IS [T, T8 Haterd &
i wHToT g off He fohy |

i # R g ot .0 3T 7 wERen &
SR Pl §R T 3 gQ I=aa1g i foar | i
TR R <ht ok raRITer & wraT fa<ia faem, ffeer ufshar
g GdhdT U9 MR fAaw W 3u 7y saret @ gt
AT gY et a9m 319 §f e praterdt FreTst H ge
3G T | Segi- Gt garrel 1 g=arg foar qum STaist
& folQ TSTUTST Tenls <l =T |

SIS -fEeeht o T Srhlciralt Qa9 (FT)
eI, fUert & SR &g (3RgeR-8g-3au &g-
NEAETT) & feieh 23 BRa, 2018 Tl LSS, 7 fgeeht
3 a1 Sehleiiof UaRIA 4 (€77) & GgdlT & U fgadia gea
HIIRITCT ST &t TS | HIRITE o TSI 1 3£ ATHIOT
SAEEE S WRffRal w1 TR 99T 39Y e genei/
Yol ¥ TRER 9 & A § wH & JE gawnst ft
ST UTed el 97| S & e & arfafked g9
ST BT (TSI THTT) H TSI & av 1T 50 IR-
TR GiTe! a1 e 37 & fifAfa afmfera gu |

T HRHH | 3N - et & ThaR U9, . 9Tg,
TIhER 3TR.3TR. TitS, 3%, ¥, =15 foeell quT €f. hadh!
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qIUE, TUM a9+ SellgsR S, 73 foeet, fafRiy rfafd
& | HRIRMA & YARH A R WRea &9 4 g
TSae o H1F g |

T Afifd Whee AR.AR. e, T, %o,
MSMEE-fEeeht 7 Y& & T77 & G99 § WIhR & 74T &
T H STHHRI 3 | T2 Pl o €T & G99 H TR gRI
ST SNTST FAHT H THIT F UTHOT ht Sqaadhareti e
H T X SR o T | SR 9 STaE W T g 6
TTq ST <l Gfered STFeRRt oft §F |

TH IGE W T & G-I UHEL TH.&. 9gl
J oft 3rom Geree & s o wRdtg diifie demE- et
# o St ok g (FT) SHadt 2009 # wafa
e 77T T | 3 YR % g 37O SMESNEE S a1, fee,
TaRIe, HEAR, TSR, AGH, T a1 Aug & o g
T YU FH ARA TFR F WA Iq1 geredr (FeEg)
& PTd gRI GH~d [T ST 3T € | Swal €77 gl &1fid

e, ol TITTUA e o IERAT TR UehTRT STel T ‘&1 g oy
TTQ T el TIGAT el gU SR G el fob HITHSATSAR-
TR getacii et denfifedl & faem & arem § urdior 6t
grEst & fFarer & sroer fafkiy dvgE § et 8 1 9 @
IR T F WY fAeia dehich! eI ol ATae €9 §
AT &Y hl o ot Teqd ol |

Y T4 FHRIRTET &1 GaTe Fid gQ HIEaTEeTR-
T SR g, & T Ig1fAeh <. TH Hehr=T 3 a3 9TRa
PR & T A1 TR & TeanTd T foRH 7o
foma 1T & e e Sexa vk o1 & fafve et & omefior
AP-NifeRdl i SMTaTIEHATST, T IaT, IUAST dehriich! g1 T
T TR W Hiopen dfifeat @ eroa 7 g T gt
T 3Nl BT d GHTT FST AT § | HIGTET & qebriichl
A H ST FaRmaeT gRT 370+ SRedT/ I <o f§q Ty |

St et S, STTSiifaeT =93 3 TR &t 9ot § &
& GHEITE! § STaTTd ST g dYHen! § 39 GHET & GHTY

FT Wit o fSreh fomar S qergt Aren &g Akl =M
&t feared, goa Faiq o oIy ey wawesor Hrefid e,
2ot go & U IEiE e9iRor e @ fawm gt
@ @ §ar] |

39 e H 2. Shcfehl STe J R TIHR & €I
THE I Y& I o S5xd1 ol ST G | |19 & 37gi el I8
T oot eTEeTEet ae Hffa § afer wifde # dhugendem
Y TS I IHH TSt ST gehaT § |

U A T H WhER W S,
GIUHIMER-HRI 4 SR # 3HGaA-Hg-3A1axH

BENEN

’ I

a’ﬁ WoE FRd §a sﬁﬂm SRR, , A, T, ATEER-eett

AT | IR ST o o URaR 9= gfearst i fafowmfae
A ST S @l ok € Sfifch U § IS aTel! et & Idd et
2| 3 AR H Igiv Fadn Gl fivsarer # &g gk T
78 TR A B UlE €1 I aeie FHe @ 9 gEe
& LA GHTYTA Sl STUef ol |

ot fae ga=lt, @ o Ny, J off wie et
I STET- ST THEITST T ST FUAT 9 STRT T il b
HIGRITAT H ek FHTY TR o} Tl <t STt | S2iq didThe
& S (o) WA, @it H IugnT g9 arer Sfsies <l
O SgH, et & gF d AT T IS, Ter IR,
SIS W T 31T IR o o fog |

SR-HRY
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eI, forerar, 3 §ue fed 9-STel A9 ST, Uit # @RI,
T THI HicT &l dahich! o ot STTaRgehRaTell &l SIad & |

3H IR H S AT & ATl T© 3T
TR-TR @reAt g ot e e wsga g g1 s=eie
oft aRiH TeNfTifeRal # GUR & 3raxgenar, 39 forg eruHt
TUTY TAT ST GG I THGR T Tre g |

39 BRwH B aMgenEdl-fieett g diugengar &
fafRry omfor Suanht deiffedl & vesi off oo T
smafera afafe, gemetl @ wfaanfial 3 vl &1 sraeie
foma | rfafeat 3 oft Senfaent & srue ergva Tren fobg aor 3=
RIS Y 3T |

Ao g H W e ded, R,
dugengem-gr 7 emfad ifafdat o gmrm it iR @
gag, T | STo e # Tithae It A e foh 39 wehR
& SIS Tl ATUYE T&d ¢ a1 U8 STaisTi & agii-ent &l
THIA TR W IaR MU Mg # SudnTeRdren &
YETEY MI=T TR e a1 72 Treififerar femfaa
A Tt IO ATt 8 | Il el foh TeT ol SR &g, 39
ferem & a7 gified syelt-wifa fsra & der @ |

HIGRITAT T GaTe ed g 1. TH TehmT, THR Sefen, diggensem-dd,
SR FG

FERAT & Gaioie . 0 TR U9 U,
SIS, 3 THIG Tl & el foh Frggenam-did,
AR &g, & fagH g@ e e (Sowe), aer %
I § “ER foe 4 Swiaren sageR dex” wfud fam
ST 7§, g e S% U & faEr g ol @t
el THEITST T THTT T BT & |

3id # <. T TR A g=aTg Jiua FRa gy ait
amfaa geret, rfafdal @ sufera wfawfal & ufd amar
e fomdT |

TN TRt 1 Sraeiie Fed gq Sfafd gd ufasmiimor

0 T s A

e, ]

<)
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WA 3o H S arrsiifae & fog Aeifesd

THARAR-T & SAR &g # ‘g Jaifcad
e’ & Tgdi ¥ o 24 wRadl, 2018 & C9RE
Teol H Sgar eTSiifae & fog Aaifeaw’ favg w ue fiada
R riTen @1 STaieH far 74T | 59 SR & e
& T IR RAT Tgf H IcdTeehdl 3R 31 Uy e hl
&A1 H GUR & folg Aeifey oI ware dt guramnsii &t
T 3T o | SH STaER WS 31dfe & €9 H foeq-fuamt
% Pl TR T wgrerd qur At orfdfd & w0 &
TS g fGgfaers & Ferdid UIHa 3120 FHR JoTt
IR & | 37 3TeATaT HRRTE | 311 wfava fagHi g
fRenfagt = wfenfar & S8 W, gk & gy (smgenge-
faeet), et foidw, . @i AR (Siiey), <. dhed.
gl (SIHSMEIR-TIqUe), €T T@. 4l (Srgern<am-
HICHZSRATE), 1. el el (SMESEEN-HHTR), <. Sft. BRa
(SETEEN-SIR), . AHh TR (ARG,
W G g (sEemsd-wenR), ol gHel gur AT
CIECIECRER ERIERL RN

FHIARITEAT &1 YHRH ORI &9 & 767 S @
3 STHTe FarTTsll gRT Y USder § gTl | 369 U4 9
arfafer Y. i gremd g smgensel faeet 3 MtheR E..
T T EEIT & FGRIe TItha 2= g8 &l Tergear de
R T feha T |

FERTET & SIRMVE T Whae W= i,
A, STaaTSamR-di A S oht o Td i | 370
G 7 Il S o e oo & & Jeifead 3 wa
Stta @t aga TeIfad foaT € o7k 38 & 7 STUR garaATg & |

Wﬁmm@mmaﬁ,m,mmmm

IR el 136 31Tet &t 39 foiae HRIRITE &1 Heayu favg g
2 5 &7 R uflea & Jsifeay daheiich 1 TherdTga s
ITENT S R Tohd & | Iaid wel [ 38 W T fauR 9
foe-mee STed & | | 2 . <l A o o o T Srgmran
3R T=fifTehl &t it Tgar a1 o7a § el Aaifead Ara
S Dl TR [T SHTGHAT I Heh | 37gi gl 1oh G Xeg] H
1 g1 U e feer fesiig ok gend g ST Scg ufshar
Y GETAT T ST ol T SThR T o1 5T Heh |

A Gare § I SR o o 2 Ut e Ra-
g Tl ht Ugd HA ht TARART § ST gy
T F Y-y guAIfad €9 @ Heayol enfde st fag
2l 3fR 311eT g e =t W [idqa o2 | 31 ‘g Aeifeay
T & 3198 & €9 H 38 TIHIS! & Sexdl &l wuvr off
TR @l |

IgTe ga # e fafd . Gifdes sigramd, gerfd,

Igl el o fasgear R Afead & SwiATel & 7 Shad ST
UfehaT Tl il SIfug IcdargA # off afig gl | 37u Eaigs A

= '\ .':-u -y
| N ==

\ "

BT Foaford R HIERITAT I YU F gQ T AT HheR i g

foeg-fUart 3 & YR garell gy aw 2011 # & &t T8
U RS GEIT 6 GheAdal W Tl STel foigia Jaifead
pr—— g ——

'

SR T s e e S i e
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Wwﬁ‘amaﬁwiﬁnggaﬁ

Ao & H1H ¥ §1 da 9 9fd B e & et foar
2| e 9egrard 3 aman fok oneT g g Oy &t sy
T Gt | & b ¢ | i ST e bt fob 39 hriwime
% AT | AT U GRT o GHEST @ gHEE gl
1feh enfefhfae sefosia & aram @ wres o< grens,
IS T, 13T &t TR Smfe o1 a1 gel & 6 |

U A B YR 7 R a1 I geneti § ey

SNTATST o Ga9 H 319 faaR T o T Sri=medt & g
f3Q 7Tq SATEATHI/FqeIanRoT & R UK fordT | S7gie AR
gl # &% Il oo Jdifeaw gg™ & gma @ o9
R @Rd & fhT ST 6t 3Taeaear & | 3199 daiee & 3id
H 2 BRI & Gohet TR & folq 3, ST At 9
TRt S B T S | . W AT, e, dugengars-
T, 7 IR WPR & enfefthfRige sefersia iR =t 7 #9
3 5 g s @ e e 4 7 o o Sl
T ol AT T 3R 57 fiq St et e fohar |

FHIRTE & SWRid q&a fafy, ¥y aifafd g o=
smfad sifafat 3 Hifear § srtveie ==t & g wriwmen
& IUA @ Y@t fn aur Jafeam @ Ao &
Sfamiar S |

FRIHH % i H TggeTLaR-git & 7o dafie
T4 U, &T@aﬁ?ﬁa waﬁw%wwﬁaﬁo—w

- of AT Sfeie g | e & o ey

FERAT3TI = 3T9- 31 faaR T forgH T U, o, |reT (STEarsei-
faeet), <. fSnwg, . @i FAR(SHETE)El. diud.
gl (HIHSAEAR-TIUUe), €. TH. o (SIHangan-
HIqHESIREATE), . el S (SAESMEEN-HAR), <. Sf. gRa
(STTEAEE-SHR), <. THF TR (SEIATEE -G,
W NF e (srerd-weTR), o gie W 9
(STEIMEE-faeet) TG 7 ST0- 310+ TR 7@ |

HHTIA Tl ol STIEAT il §Y . 310 HHAR YSIRJ,
Faufd, TSI HE fFafaaer, oeR 3 39 FEwH &
h |

n‘lﬁmﬁﬂﬂimﬁg‘zuﬁw{wﬁg& e, Man'a‘ama‘lﬁ

geETg FfiE e gq o T, S, H@éﬁﬁﬁ@“ﬁ‘ﬁ ‘ﬁ‘lﬂiﬁ@
Hogemsem-ad

FAfRIae Feaei-ad Sahiarst

dugemgemR-did, ot & 23 A, 2018 @
FAfeel Saaead Shidisl R Us fadid s &
TSI e T | e & e ed uRar g afSid g
PRI SATIIST T ST T feTel Seiae e Sehiatroll
F wreel goaeiHag quT fr § gU il sgensh & s
ISt & Fgerd 9TR I9RA §Y 39 Y &d FfRiad seael-ad
g G | R ST 38 SIgersti U HehT=T ST 99T 39 &
H 2y 7g faem & Ef R @a g S Wil & wa 3|
siqfaar@as (Interdisciplinary) 9 &d W I Al
TAT 3G & & Wl @l fage EORIvst & SWa & e
TG i §U UREHR <1 T STTER UG AT o | AR &
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SgTe wa # erfafet od ufrenfiat i Gefa w3 gy ae fafy . TR

IgTed Ta | <. IgRRER, yd fAowen, diggengem-aid g
AT & 9 & IufRq & | 3T 78 R HIEATC & Al
FertTeTt & Sfdfied ud denfes S <. .ue. SgeT .

* Flexible Electromc Technelog 2k

(WFET-2018)

March 23, 2018
CSIR- Central Elsctronics Engineering Research Institute, Pilani (Raj;

Wm%ﬁmaﬁmmmﬁtﬁ.%.w.a@

g 3 Tt Uiefieht 3 3 g & vey Feeaqol § g S
T IGHT FATIRY STTHINT (SAAfC Tettan) 1fees Ageagut
2| 310 I H 3G 3 G UeeiaT IR aT H FehTI STeT |

3., TuTEE, HRRTET & AT, WA 3R gR I &
et off SUFRIT 9 | HRIRITET & W@ Famall H SMSamse!—
TR o TeR frgre e, smgemsel- wrs &l viher dife
T, STESEE- WSTYR & WheR HAA g, STamsei-
2GUEg H TR gut FYfee, smemsundt- e &
THORER TSita G99 377G & | FHI=ITer &1 YR stfafedt gr
3T T & 1Y el | 39 gg it smfe sifafdE i
RIS 1 TAGET He T @ITd fom 7T |

ST e el g EfE T A 3 g
e <. Tguwer, aiky sAked WkeR, faeg- e 3 asft
srfafort e e foram qur g 7 smafSid 5q sriwrer #
afffed g & g TR e o | 3gia et o shafareht
& G 3 U e €, o g - fagg fawm w
TN % €7 § GHE ST gohdl § S 8T - gAlaRH A
FATER BT ¢ | FAfaae o TR 9dt ad gQ Sl

# One Day Workshop @)

Flexible Electromc Technology

(WFET-201
Ma,
IR, Comiral Electronics w..,.f..h-fm:

R _4;,"":-.,1"

Hafasthan besia

aalﬁmﬁsq‘RaTMHR%gqa IS AT, q@%ﬁﬁm HiegemEem-art

Ieid IGTE0T ST qHE o gf Ay W @y ot =nfug
A & folq el & GIRT oy 1T 1l a1 SaTel &t STaeoT a1
et e it ST T & WaTEl W g AR g g

TG d1g SRS & Lot 99T T1e dad giar &
gr-ae ©f. 3rerg eware 3 ot goft arfafaat ofix wfaenfiat
I ST WIT fohaT | Sgi+ SHIRIRITe o T 37 gy
A TR T ST g4 3eh! ST ol <ifehd fohdT | 3wgiet
3R TAeR {3 PRI & R fagH foivst grr fag g
T/ Teqeiianon & g geft amsnfaa gi |

3gled 9a & 3id & GRIH & Teifedad Ug A
fafeier Tg % v <. STHitel s, qed aives 3 e
% g fgRrh <. YgRIeR, IRy AR MR, foeg-far
I el He o g foma |

PRI o Tohmilch! Hel o GRI faf o TerTTaT g et
Ui STHfed AT/ TRIeRoT G 1T | feror 38 T §—
1. AR Yex 3N FAfaied gaaei-ed — U fiavesga
3if g ufeefadisr
2. Fifelad sdaei-e fargy que faavaa dad
3. Yeha-gife afed ®R wfFed Saaeaedd :
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e fafd i wie sfiqren TwATa wed gu Sf. ST ST

4. iR AT Ffedaer A1 Soaeine fearsd T8 39
UfRHNE 37 sisds welfeaey que faaiee gaae
e
e gt IYfere, STEenset - gauarg

5. fI fhe safer ifdes et $eiffas samemR
TR HiF g, STESTTEE — WSTRR

TR T & IR T & Folfadad g8 Af-
faferei= seae ey THe & Yard <. 3iftd $9R, 7= defs
I STt SATIf Te HeT o g 7 ik <. %.el. S
3fR 2. S, gure 3 wh: ¥d 9 Hf g e w gt
o | <. S1fel FAR 9 2018 & G&IH @ Ya-aT &l W E |

T TR W U a9 H . 5.9 STgoT, @
Sgferen ST A G H 37U S 31afe & SreTat o wre faa
TS, S FHR bl TR gU S AT o el HBTHAT
g1 . aifer R, Hea defe A off 39 Stge W @Y @
g H & fory e afafd & ufe R e faan|

FHIIRITAT & i & Uferal e (Ul i) o1 AT
frar mar fogd emafad gearen @ eifdfoit & wry-wy
PR & UfAfat § o foran | g & sremerar Wkt
A fgor =M1 J 6| e afafed 9a wewl # WiheR
fargre uter, Titha T 77w, TOheR GEIT T T Twee
oA g gfmfed 9

HIERT & oid H g=IaTg Ffva 2 gy 1. S
SRR, T Aes 3 goft erfafe, gl ok wiqwfiar

e

<1 tfirer e 1 T A U . ST o S,

& U HIERITAT 7 UfAHTTar & g SR =ged foar | Igia
TR e <t o ST mfdies Td Heeauu! i wR smafora
2g Hwren & goft ufaurh ok derm & dfie ug e
TR AT gq il |

THCH/ TS UTSIehA faed

dugemEemR-did & fodie 29 A, 2018 @
THIETESR & oy THes/ et ureasd faam faw
W HAC S @IS A T G &% g/
THUHSTE R -TIhaRT % SHREd 38 SHIEITe 39 & TE
fRregor e — SMEeTEet Ud fiey & erefar T ST &
wfafAfe off afffed gu | smare it sreasrar germ & fAewe
. =TI g A

T HIIT H TR - et & THeR god FR
g TR %0 THR; LI -TSTR § HHeR TeR .
foame g TiheR qewT &, g, foeg-fUar & R
TGRRR (T4 fToren, TugeTEeR-gi), TitheR TAR™E,

mmﬁammmm@mw,
e, dogemsem-it
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TR fadig &, |9 aur MR Jaid I SR SEieE-
7% fowent @ =f. foften 2 sufea &1 37 erfafea Wb

AL wifdedd  (SMSES-vedl), . @ike  Grel
(&), ot AT PHR(EET e getaeifae) qar .
Ta St GoRIod dt SR & (s ) FRITE § 39 Ta
% HEA G S 9| UA:HRE 99 6 SR NHER el
e, e, TEiTgeEeR g wEwme § Iufdd gl

39 N I B W, T Tt 3 woft arfaferat
g YW & A9l &1 @HTd 6T | I9iH 39 SfEE W
HIIRITT TSI &t T fH TR HHRT STerd g¢ TRTEaTER
H 39 7Y UGdRH H IRH FRA dl SERIRAT TS |

PR ol Tde G- H THITHTER &
TH . Gae UTd, AR T 3, HIqgengam-gt
2 fora | e o gRM <. garg ure A gt smafed sifafaat
%I TN {3 | SRR & TS & 3eRdl IR TehmT STerd
TQ S ST o QHITHSTEaiR & fofy 7Y THe® qreasnn
% STl Schice SeTd et Uigardt Srshn &l Ureas 9
e S| IiA T & g% diueel urewsd aqdH |
USSR # Tel @ TS o a1 digerel (SST=afan) &
rfafierd € | 36l S 36 et Hee gul 3e%a & folq = e
el GeaHl @ SifUg I S @ oft fafgd mereat
& 3G BRI § Mfdd fRr T g1 S saar
I S & Ul adam g wd siiifie shansi
% SIEY UG JAR A H 3TUAT Hedqul anTge o |

FHIIRTET & G STAl & UgH ht ST areft feah
& AT, fSU-THTOT U # 91 & T, UISTshA Yo, T oh
§ ¥éiee gord feult # uRadH (Fwao/fEm) &=, 3am
ST @ S UTSTshA B YA 3 TT-H1Y UTSshH 09 e Sie
Heaqul el W e foar-famst gan | wer =49t & g
TR =Tel % g1 feult & 1 & 99 # 0 9T W . gaed
UTel 3 AT {3 oheTaTgd e TS o U1 gl U feut yrTor
Td  Years saaie Sefafar ok I #E § wred
TRAT & I TR A5 fhfiend e/ STe &4 /Aeshiaa
feared) sifted forq ST &1 aTa o a1k BTelt At T
Y Hig 3R faRvgdr (AseEdsH) & av ffd g |

TH 2% § digaet (SEhIcs sgare fel) § dae
TEE & IR H IS ST IR MR et 3 garar 3 Yar wem

Y it gAEf W g1 Neae! § SiRmefas Nuaet § sgaea
fedta ad & arg fonan ST HepdT ¢ 3T ©Td & 3M1ag & T
39 FHIATFGH & F1G UH <o ol it &f 511 Felt |

2. feifter S GRT UTeTshA &t Yodh  GRAAT g WA
wfshaT % IR A g ST W MhER S 7 Faqman & sl &
TSR F AN YARI-UeT X HeeR § UeWA & SMUR
R fEan ST@T | 39 3YeaT SENT 4 ST AT BTl & 34
UTSIEhHl § TR T T o HeeqUl He, ST 9 WA
3 forg 3o & 0T 3nfg gomaanett w oft ==l it 7 | e
AT 4 g0 g9 # 3704 31wa off Tren oy | iR foeare
3 ol b SIE/3Tage & R 31eer faemef oiw o 2 ufsiss
Yarex AN A Aiepdt & flq Tt S &, 38 W oft Aeherm & fofg
TETEITEITR X ST ST & o SATawas: H1IeE 79 &y
ST | Tl & IO BTl gRT SEeEeR-a @ aRagisrai
R 3% f3aTaa € 44 Feed qut gerrei & Ir/elie g &l
YA 9T TET1 g § b I 0 ot frar-fame ga |

3HF 91g Tf. FIPad 3R MBER .3, wgEr
J A1gsiag fEargds ureshy, <f. |rel 9 <. ut.&. faw@mg 4
o TIEfET g A= @, THeE TXeR, TtheR Y a
TIthER JgRIER A Saei-od WIe 9Ug & ey, of. ffte
2 HEeR fUhfSrera ey anfg fawal w faear @ ==t &t |

gt fagri A 571 UTSuehHl ol ST ST bt STaemaT
1 3fYe rfardareii & SMYR W qF i it NTawaehdl I
g1 31| 32 @l foh o1d! @ sfiefie saaeia)/3arg
fesrea wfsramail &t STerd: fea ST it sga St € | e
TR T TR FR A TS fegev W oy far @ ok
ot THUESRIR &t et N a7 e g S @ ST
Aot Heeayul feiga o Yife foma |

T

m%%‘m%ﬁémﬁm%&@
THEIATEANR GH-aa . G ure, IRy 99
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MR a3 BTal i giaer 3 forg e g

T & M R & 1 G 98 T & IudNT &l gIia
fEan | TitheR gl 7 Riea Wisieeg’ AT STy &
foaR @ | faaR-fams & Iuid gge 9m fesmeT isee
Hfgedsr frarmar | <. fafie 2 3 gaaei e 3dg dar &ed
H ‘fesmea fafem it erffardar sarg o off fesmz tieiee
Hferedier & wnfiet = foran man |

G 31etrar <, fafter 2 3 sa-sraret & dafed
FA & foiy AFAR, 28 IR, S AR, St < I enfg
% forg 3fe f3U ST 6t 2Tagehar sars | <. 9iel 4 9l &
P g1 faRivg IR & Heed UR Wl STell | IR
Tl &% R A TH-ge & I 9 19T & a1 ot o |

ST0 SRS W IRt STTEwRaT

YRA TIHR & Heh 3 ST I W R fawe
& ST GUETESIR-a, e 7 4 a1fier, 2018 &1 3
FECHIRA W T STTeadT HTh=Te & ST fam=
T | BT # ¥ & fafve Tl @ sufEdl g v =@l
g I 3rmHferd fomam AT o7 | 39 SYaER WX 34 IUfHAl &
AT T & A T4 311 A1 Td Tl Iufed
o | PIEITET & SATAIST Hl Ie2d SAL EHRA & &a A
T % AT gRT faesiea fafSm Sl &t Sreert &
o7 | HIETE # IufRa ! # ot svRdiy fifg 93 (39
Tog rsae fafies, goe), ot dig fife, vay fAewe (Sit-
2 TSR WEde f[Affies), ot swenfafe ug ot Tea (wfeen
T Afee), Sf. fEaT (oS 47 S1a=e, 73), 4 31e <1

HIIRITT & SR I ST 3 Hfaffert 4 off 3797 Fgeaqor
g fqu |

&L olg Hi‘lCH"L I(’\'lfﬂlcb, Qﬁ@aﬁm %
T G H CHEIHRERR & THeH a1 Nigaet (Ziee
Sgarer-felt) & Y PIE ¥ UTeshn AR e & g e
TSI e ofiR 3ua forg faferm wfafSa fRigror deuri @
IR & vfafAfeE a5t 36 wewege dow H smifad @ ferg
fe=ren, HiugeTEeR-Hi & g=rarg faar |

3 & MohER = 9rgd, FgRe, diggengen-
R 7 Tt emfea fafaal @ a=a @t oIk § §fT g

He g | S g=IaTg FiUa Fed gq HrRIe # gaR qoft
SR qar d9-udd @ SR HeHE Pl TEEITEaEaR
% THCH a1 NIEe! (3Ehice sgera-fealt) & AU & &g
UTSISHH IR &R H 3707 ST 2iTd 4 & folq TR sa

| ;  m‘rm M

foam |

FEET F ofd H U FEUT I gY WMEW Tog  @iEE, e,
RSIESEIEEIN

e el gegdeRH fafiee-d, sR), 4t
R T, Yo (Vaiee SEgHCR WL feifiee, 7o) e e,
o). T, uferegied sraieer (P e a9 uue wRigs

UfaSg WieaR Sentatst W, fal., 2 foeett) anfg Sufea 91

3G AR W GWE & g W.2iaq 9 A
A refig Igiae | gt Iufial o erfafddt o @
FRd §Q Fel [ UM g9 H femae &l 9ar o & foig
ferma 10 avf & egYTRA €1 IR Fel 6 g & aut &
39 7 OIS g o ugref & e & gy et €|
&Aoot S € R 9w H gu & I IudiTaat B 9
€ 3R g9 ® &l o1 W fAerae @ a=di gfga o= goft annt
1 WY T & QT & | FIRRIT 3 & 3erd |
TR STerd gU 3aid ag ot Fel & ot it g e
YT ol G g Ak fEa el il ddheiih! STFeRt g

& TIY-TTY HH! AM0SHIHI0 FA & 3539 § IS ol
TE & | SUME! &1 g Fed U 3rei wel 3 Hugangam

S

S aemEh —
HIARITE ok SR ST SgIe & g ke =g <, e, diegemserr-
o
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F yEITRITEatt gRT 3% & A Bl aArfd # & fau
foenflra Srenfifenat 1 321 3 T e TgarT Sl ol i
2 | 31 el o A1 AT © o6 gt TenfifeRat § oA &
16, BRI IRER 99 7 Fhael IR gNT afceh 999 & a1d
3R TG BT | 3fd & Il g&re H u9RA & fag aoft &
Ui SR e foma |

frewr & gaIvE & Swia @it tfafdal & guey
YEI &} Ie1feh SUAfSl o G H TR g, TTEIH gRIT
A faRg T g et (Stergivedt fohem) ot wigRie oft fomar e |

Ieoha-g g o 398 g8 wRadt & vum gwrg o
T2 et foa diugendem qeeg § S senfireht
SRl wshH | GRIF & d¥ifel g fasfdd 2ad
U1 e ek TATAER - &1 Wi gadiaRor uesr &
YHE Ul AT getareiiey gegHeRE fifiee (),
SR R S g B T SR R HITEeTER %
Ao . e g, §eIM & fAqee Wiher 2wy
I T AT Feae e SegHew fafics(3d) & wae
fAderes ot 0.3, S IufeId 9 | IRLAETA, SR & F1Y gu
TR geaiaRor § Y&IH &l 99 75 o WSl il |

3% Iwiq <. R, denfar, aRy war S g
T v, fawer UTfeifead @ 4 S8 SegHeR W ureR uige
TEIROT T 310 TeqeieReoT § Sreiv Suferd Safaal @l
T g faenfad &R @b, AR 53R e (THeTZaTR) Snemid

39 TRl H gl aaHE H areiR H g9 6t

T[OTEAT HTA & ol Iuesd ST et JaiT Fd gQ hal 1oh
Y IUHIUT TRl Ueh MR Tt @19 & |1er-a1e /el € ael geeht
Fraear ot Rl g5 de diffd 2 | Sl samn fo e g
forepf@d &R bR, &k 2L auT I &3 goe Y&hIul &
TR STeTT-3TeT T9d U g H a1 ehal au fagme @
THENTIeRt Freft & Tre fomar St e ¢ | o1eft et & H et e
%1 38 ges TREH0T AT Agufd SRmATY Fifdig g1 g
A fohar ST g |

. qaIiar & TR & SUNid Sufeda Iufaal
F SO G 37U Ul T Sfga uREd od gY HRIH gRI
Ao 2o drififeal it gee & o wiesy & e
I A I GUTET e o | 38 a1 gt Safiat A fue
TAIfeifead TaRITe & geH g1 fae e aeft 238 Sueon
& HIIVOTTE BT el TTeIeh fohaT |

3fd # . TE.U. 3heR, F&I Ik TG T,
TruAEtEr Tt 9 g=aTg U fan |

HfqaTTa Gueh HaHA
TugeTEem-at 7 Heer W e <o/t weg
GETEA HfIeI0T & Sfid wRad & Jels 2018 T & forg 11-
13 afle, 2018 I <IH-feadii wfdard dud HEbewd &
STRIST forarT T | wfReneRdt ot wifiegor 37 % forg Fdhr Rt
TfRIEIoT SeI (.. 9. 9%), TS famT, T8 HeTerd, 92
foeett, &t SufacRres St 9w afdaTe See H g off | 3.
WG, 7S fieeh, % T ¥ HedHal & oy Tey 5 %@

TATATESR, 6 ¥ee &R 3% 997 €8 ges Hesh! the TATezoR &
YT H A0TSR G §U 3 SUGHIT bl SHRIUITEA FHTE |

Wmﬁmﬁaéﬁs’gﬂw%aﬁﬁmﬁiﬁgﬁﬁmﬁ%mum
e, Srowerdem- g

e TR fge! SohuT/Ieg, HHTe TRIgTT HRiH § SR &
SR e T <t A ratera & ufRieref of sffea gu

‘“v T |

' mﬁmamafawm
hﬂw—wﬂw— e
G -a-n—-n-.u:-‘:-h' e

Sgred wa # Gdifva weet g8 ot o sitwara, sufeEe, H.Raa,
% el
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3G AW W YHW Gg9 o gAF SiEard
3 Sufq gesial o @ eaur iR wsg G § 3R
THITAT | 3 (IS T & Heed W a1 oed g4 Fel foh
T SIRAP T4 § Wi yoTTelt & e gearast, wEe o
& 3T T RIMIGROT | Tie/HTedwR 3Nfg &l &g gaen
T gt | Il ufdrenfeat @ B vsg garem/de & fag
IS ZAGHY 3R o1 Hil-ael & TR # ot a1 gy sAfeRe
HI-aIS F AT AT | Igi- Pl o TR TPR gIRT 4T hi-
TS I YA R e e g |

o feraitTa Yueh sliehH o 3ifaH Tef H @it ufRienfera
Y Fede Yud WRaTY Q| UiRenfigl @l 9% SfHes siad |
SRS g URSH &1 A off I | Il 319 SAfRiTa
A T &3 g4 Fal o €6 e, SR 9 wel Hed
Y9 Fadl 310 FHrTerdt i arfores Sitae & off s
GOl YT o< ohd ¢ | GHTIH Tt & wfaenfiat 3 safemma
Gudh HRIEHH H SR o & folg St 4w siigare & ufd
SR e o T SIS & SR gt sgaenal & fag
TSTHTYT UhIS ol G=IaTg, a1 | I8l el o G de =
I T 9 Tl [l & ATt el 1 garer fomar qer
TH U A A P WL TP I |

YT T & &I 6t AT Sbra-aa qiafd &
oW qUT 7&A ISk <. STHiel SRR + Yohrg Taw St
A 3figaTe, IufoRe, .B.u.gwmE, 78 fGeeht & ufa
YR TR d Y SIRI e i fop el Glarat et
YATg FGgIad TGl gl | Iwaiv TR oFar @l foh qoft
TR 39 SIS § 37aRd ATAIad gy Bl | 37 dfar
IR A Il ufRienfR @ SigH wRd Y el R 9 39
U1 & S1G 3T9-3Ta STTHAWT/IATT H fegh ohor gardt
mﬁﬁﬁamww%w-mﬁ@nﬁﬁm@ﬁ@l

Wwﬁamﬁwaﬁrwgqsimm,ﬁmaaﬁm

ot siwarer = e 9§ R g S w gy e, e s, 7
ST T4 T FEE

TR R Fgl o qheichl STHHR U HeA & forg sfish
1 I AR ¢ U gH ST ST & SUAT H Gevrgr oft
BIGT NI | 19 & SR g Wik R el o argd Y W bt
off Tl it | A Iy B I A @ Gwe & a9
foraTeneTal @ oft g&u & uRfea o=ran | <. erer 3 fafd
G i 3R § §fdl g He a gmifad foman |

A §a | e g sfieare 9 oo anfiae
% fog gem & e, WRE fAdde qur TSI ey
& SR T (AT | 36 a6 W 2 39 aF oAt &
wiRienfear gry forg g ufkem &t wxear & |

O ggaTg 999 H oGSt TEn, ST
et 3 fentiat @ B <o &t ardifeal &t Siert
3, U Ud & UTEY § URIT aRae g deqadt o79Td e o
forg emafera ifafd Siadt efieare & a=garg fHan |

3. ¥Mifd @&q WedaR AAIRES a4 S8 adhesia
T

TrugamEem-di & 19-22 7iid, 2018 & ufafgd
gf. ¥ifd WeY HeATR HAIRAA q91 SFHYM arehesia
AT &1 A 3T T | gAtaw &l Igled 99 18
379, 2018 I G&ITF & H&A Tl # STifora fomam e | 39
TR & IgaTed TARIE H 9RA & TP STehedrd < &
T4 e o g¥iA g g Sifafd & qur dugengem wicy
TR d1€ & "iaa ef 37R.%. e fafty ifify 9| #dewn
&l STegETdT TUHSTESTR-TRY 3 g TheR =g it
J & | dgengR-gH, fue, Jur dugengeR Wy
IR dTs, 73 foeet, & 499 qa@ya | SmfSa & 18
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: sy dhan
W“W =3 SSBMT & Anusan
o #00, Basketball Tournament
a0 1822 April, 2018
1921 3, 2018 s
id —~  # 0O
B 'v'lf‘?-? ot Eeciasi Enhouing Rescorch st e
Lat Bt 4 Piori Rapstun) H3E

ﬁ_u T, . _l”'—' 2
T IGAI 0 g WIeR AT Sryd, e, dieaemser-ad

g vfaffd Qegg ukEfiar & wHumeieaet we H
TICgemEaR & 04 TANRICTY 97 YT aheard
Tt # Siugenger ufgd 05 S afFfed g2 |

SGTe HHRIE & STH H WA SqaIe od gy Sea
& SR TitheR TT=a I8 A 7o Sifdfe oit g g aa
it 71y fif 3R fafly orfaf? <. a3, fGwer o1 ==
SATHAUT TR Y Fg TR & folq TR e fovar | 32l
oft ufcrrtt ST o fgenfeat @ oft @i foma | oo Sfere
IgI9 H 32 el [ @l & gd ol & fFam-ure, ot
o1 foenrd giaT & agi 374 gHIT e oft Sgal Bidn ¢ | gedt
feenfedl @ Genfed @=d gQ I=iq SR o9a @ fo STt
9r &A1 & goft feenfeat & ary-wry gd @it Su-ufafaal &
AR @ W G 1 oft afear ueE g@a @ e | oid A
I it ST &l S TGRA o folq [HSHHAT G |

T il Od 9d ui areedte S & wem
oft = g 3 39 aER W WY & Hfad &1 & oy

e

; iy

$SBMT & Anusandhan
Basketball Tournament

B o

ey o v 37 g o oo, e

fAcwre, dugangem-dikt & ufd 3R e forar | Saw &
el & Aged TR TR SIeTd gQ Swaiv del foh Tel g Stad
1 1S 31 € | IR el 3 ST &H TR, S I,
A 1 g, STIE! drere 311fG Siiad & &3 Agayul ure
Tiad €1 eI 39 STaER UR 370 YEROT 91e1 Fd gU Fel
f& fama o avl @ I |l F AR dga § 3R aHE
# oo g feenfedt & aga gfaeng §t s @ € omd fay
TR TR AR TS S5aR WeRiA 9% 38 § | S%i 36 gt
H 9rT & @ 7ol Sl & STST USRI HA I 3T Fa
R gQ AT ST i STUT JHHHAT 3f | 37 H el AT
T STeaaedr Ued R O arededrd S & UiRifard & @
FrsgaTa oft faam |

3gared §ARIE # fafRkiy rfaef Sqaies 3d gyq
1. 3R, fawg, ofta, dugengem Wiy uHRe i 4
yfaaifrar & wfasmft St St gedt gw R f&ar s, wxd
T4 el o 29 & 36 999 # 1 ISt S8 S | Sl
TATHE & SIS o gIfded GoTet o folg Tugengem-gRy

& fAewe ! y=arg faar &R gt sraensi & fog e &
e

SIS i T &1 famra e gu waeaa Sifef¥  srferamror
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7= fafd # Oia 7 wfa Ry Yo @ gy ikm wg 9l e,
Hiogemgem-ad

eI @ I7eht S ol T | & &gt 7 oft Sl B SgeaR
TR & folq Yo §f | ofd & I 39 37aeR W &Y &
I o smfad & & fel 3mmeTR oge foma |

39 IEER | 9= A g fafkiy eifdfe 7 smee
&l WHTRen! o1 ft e e | 58es g fdes #eled 4 g&a
aifafd ot g2 fog ofik faftiy oifafy <f. e, fmgr &
YR ! 3R & it 9 Sl oG He R AT fopaT | St
ST T e A it A9 fiw @ Wi He g g
femam |

s d e st fafdy sfafd sremr A e s
AT TR L A ST % IGHTeH i ST =y 6t |

o ug aoft S & feenfedt 7 o srergHT
forera & foanfiat & S & 97 W A U (W) fFar |
& 31l = We &t Tart ot | 36 a1g et feertsar &t

Wal & FaH-g1e g 9 9 13«4«1-1 H Iy A T |

S58MT & Anusandhan
Bashetball Tournament
27 Apel; 3070

{ m®

fafte sifafa = wife 3 Sfifa g de #=a g MR
Hiagemgem-ad

BPS——— )
Ty S, e,

3id # 98 wifts ore & afva off aikg, fog, qran
AHR 4 g=gare FUa fohaT | IgaTed THARIE &1 THIT
Y o |1 G |

TaEdedt # ooy, ferd ok
TITGNSIR-TAYA, FTTeAR 3 HIg-et H LI 1T | Hrgel
A HrugemgemR-did-fUar 4 diugsmgsmR-Taqud-
e 1 0 R O R o AR A o i T fova
Y STEheald cATiwe H HIESTESIR quT &I fuem
fteret SIeit 3 trEeTer & ST ST e waeTer e e e
it 3 S qeTee 3 drgHaTgan S B g w A
SFEr Sl S |

TR STRA g9 & 94 e & feansdl 9
ST & HARSI o folq TR & Hed §WIR # Hiepiien
FRiTEH P TS ot fomm T S e i e
SERIGH! & SITYTR T S o PHellhRl A T AT eAleh
T, A oG Tl § gRien! @l 7 Hig fordT | Hrishn

Hrumangan - it .

CSIR - CEERI

Annual Report September 2017-August 2018



To@eTSeTR-Hid < % Fwm i factar gl He wed gg 7w fafy ot o,

F 3 A MhER W Y, R, digendeR-gt 7
Tt UTAATTT el bl T3 foig He R gt fomam |

IR ot g Wetdhg U e o gaTa 22 37,
2018 ! Y& & TTEheard B 7 TSI JER faaor
ARG & |19 3T | FHTI FHRIE o STEER U TR 18T
& X EfiRa (Fartgq) o on.d.gg. o, "Aeneys,
T TR S Uit guie aw, e qwa aifafer & |
oy g, 29 3aEe W . fAfter 2 3k uadid & wee <.
Higwg oin fafty aifafd &1 smdeT &t srsed ge &
fAeRTeR TR =T S 3 |

U e AU Igared # ot efdigy. wom
3 gt wfcfiraret & fostaret @ Shia & fau g€ & qar
IJufgaiaret auT ot S &t wfae & for gvemeT 3|
TR R IgiA 3T TH W WY & Hfd FHA & folg
GeI & fgRres o fc SR =R foharm | 319 afere gatem
# I A8 i afe Suateat & fag 3w g dn @i

il FRESS

oft oft.dt.qw. Trom i wie 7 wif g Se v gu feme

SEYH STEhedrd gt w1 I A oft 7ive 9| Wy e g
fafRrg wifafa <f. faftw 2

Y TG Y | Il 3TN e <l o S A 7 et fagm
T Hieifireht & Sifg @il # oft Ipy ve™iA S @ | deam
H W gfaareti &t TR X g Sei Sued g¥ie! & aHe
37 ot Stiae & gereon off @ren foru |

3G IR W q& Al ot sidhug. won &R
fAgRTes Tt St = fasiar @ Sufasiar T ot geegsd faar |
fafRrg aifafar . (i) fofte @ 3 et & Iy @
T e aTel gaT feerst off ke 95t o faRiv g &
&9 # W fog Hie e w-a fomar |

3G Y9 3 WIT Jgaied § eI & R
TGRS T 3 eI & Ao I 39 Sawy &t iRk
e & ol T H 31 UR oft St Tg. o & ufd e
o fohar 3R GEI § ST WR I WITd o | 32
oty arfafd <f. S afik <f. e @ @1 off @ foar |
U Ui Sgiee # fenfedl &t S wraer ik @ e
& WIe Fa gY Fel b fenfedt 3 R omdieE & g

it »
vl

YIATE, T et gU e At ot diveg; g
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3T Wl ol USRI [T | 39 3TaER WX Igi4 |t
fasianat @ TS S auT 31 <l & Wiaw & o g e
St | 3T | Igi SIS Sl e 4 & ol T & goft
GeehiHal o g1 |

3G% a1g (IR Helgd 4 THIYA AR & T
Frfafar ot o7 dt.uw. o 9 fafey il ef. S ol e &
3R & Wier g Wi forg He o gTid foma | it &t o1
fag 7 off <t feiftent € &1 2T He o gwTfa fomar |

TgIRIA GRI W e & Gfed g STRieH-afhd
St i fife, grem it 3 g Sifify Rear qefire it
374w, Tom, RBfty arfafe <. feifte 2 g <f. Agmg Jm &
TR SR =R {31 | SRl TS afafd & o1ee] 9 gee
3 e TOhER =TI St & Hied goft et afafa &
wewE! , Su-anfadl & sreel @ ggw aur g i geshiaal
& AT & TOhel STTATSi H Uede] a1 UR1e] €9 & TganT g
& ferq g=garg fea |

37 H STaeH Tfffd & Teae) oheR =g Tgd 3
TSI & FATYA <t Sfefes =iwor & |

fSigmer-2018

et farenfeal ot fag o Saa™ & $iR enesfia
T F I | UITHIRIR-TR # 3 78, 2018 &l Toh-
gt Merereie fagme g fRifaR “fremr-2018” @
STRITS ol TT31T | 36 SRiehH & a1, WSt TR, I, T,
ARAT 3R SN F e fawmmerdi & werm 9, 10, 11 44T 12
& T 270 faramdf o 373 Rreges wfwiferd g¢ | 39 #&wa
1 3e%A faenfdal &t aheaa RIfat ol ST o g 3¢ fage
TAT AR ST B 3T BT HEAT § | 36 FIIHA 7

farenfeiat i Geifoa ed gq it wrag S, fFAiee , dogemdem-ard

TEIAIeRoT, gedt  gedrel g WER g9 Infg & "red |
TEI &% el ol I8 TR BT {3 ik STd-STed u
g TaEri(zAafed) faurl & @y 9w oy | HEwH &6t
ST ETAT GEIT o (AT TR =TT STt 3 o |

YOI & & GIRTR & Ao srishH 3 Igred
Td 7 Gafd Fa gQ SR & R MoER =T g
4 ooft ufdfial @1 @ra fer ) o dared | I
ST FRIEA 6 YPeH TR TR STert Y 6! ST
TATE | WER YdTg & g1 I fGafeal & Iadht =gt &
SRR U &l | 379 Harge | Sweid fage &t wmarsi -
ifqeht, TaraE, Sitafag g foid & TRER G99 S gud
U Fal foh 9 W A & folg Sy g aga sTeas
% 3k Ty &, 295 Y gf Uy ysA § G @ @n
BT | PIESHA o SR ST Falee § TithaR it 4 oaa
BT 3T Reg0Tes Sita o 1ot @ oft | fomar | smfaa
fRiagent &1 1 MM o Y I2l OTA-BTelel &l AN
TN A ol MaIShdl W I fgan| ofd | =i 3
e @t T goft fammmedf 3= e fohg 77 34 fafvig eraee
1 AT IS 3R U T L 3191 Forsmaratt ot 2 it |

TEY Y9 HRIHH &I GaTe &3d gQ SF. gIed e,
aftg wa aefae A el % a8 o-foadia srgym Rifer
BTell o fAQ AT & el 4 gl S1fUes efae a grade
fOg 2T | 31 TTa-BTaTeT i GaIfd F7d gQ 36 HRFH &
IR IR TR STl | IR gl o TS & 36 HRIFH & a1
H geeRE ufcRifar @1 smareH oft forar smom s sTat
¥ S amfeie R Wi gifadl & a9 § Farard
T/ Aien et (Sidister) sTHfed fog 1 2 1 39 a1g
T T R ol GeTe ol TRINTRITetTaT H S o et
TR STt ASfT+eh T bt e e oeet ot raraR oft feam s |

AT ol GeITer Fed g 1. GeIgH uTel, aikg Waﬁﬁﬁ
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FRET & GRH et @1 srenT-srent gugl §
Geg & faf e sriiTRITeaTt o ufkeRi s T | et
37 fRierant ot g g1 sl Tt ug agh e
&t et S SRt &t 1S |

AT ga | wfaurh feenfEt § gwm % aRy
Ienfient & URER T ht 3R 3 1A % G-I ST 3TN
gren fo | ufeat ga & gRM 9d gewt | WheR e {8,
Y. TSI W, SF GEgA Urel, f. drEt, e qer et
3 ST gififed 91 Sd-SEet 3 29 SR &
B U UD | G & a4 ufawmh faefiat & sage @
| THSA §U 3% UHAl o o AT H SR A I a=l
P A & foIq de1ies &d & ISTEL0T &1 & TIY-|1Y 319
St & STgva +ff | fahg |

37 | FHHH & gareie ef. gIGH U 4 9arg
Tt @ gq @t wfaelt et eae Rieet & g
Hriohd | Gidiferd g & fg ywaare foar | 3= wdswa @
el S & folq Mewes Heigd & ANTgY # % e arel
Tt Teefadl & oft ywrarg fean |

HUEER-T aUT SR e § aganTeis waa e
giugengem-didt # ggaids diemr W g

12 7, 2018 I HIUHSTEIR-HK 7 &7 U faere
Gite (SIeRErRN) & 3 Wi uidfAfeed &t us-fgada
TS} &1 SIS foma T | 38 g # €. St arfaee, fafey
A (FRIeRe, AEF e fSae 48 FeHa
ey, Stemedten); <. wq. &My, fAowe, THelemeld,
SreEten; of. 3R, v, v, taugdiud, Stemetan;
ef. TA.g, IHT, dEel, wr-, dTE, Semetel; WheR
e S, waedd, fie; <. @fta SH, dafe
o, qHuEdie, feeedl @er ef. Yup @i, dmifie Uw,
B TEgEdiye, el qur gErEded, Reft & 3o o=
L Al N T et 3 e -any diogersee-a 3 aqities o aaei
T # Rt & <t @ gy S % dhe gewdl off Sl gul 399 Sremar ‘SR, dgueTg
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i

TN Y TR AT B =iy AT B SR 3 g SR R e

& TeahHT oft ST IR & Ao § Tt < wriaret §
wfmferd gu |

MY &1 AR WheR =i A, fgRrs,
TUHTEeR-E- & @Hd Igiad & gal| oue Eared
# WheR Sl 3 SufRrd goft aifafdt @ e i s
Tfafafed, dedi o e 6 TR wgd # g 9E &
e fawat (AR ) qur 2y & (Srser sfifies yonfert,
TIE Gaga qU1 YeaadT gioat) IX TeqeieReor far | e
YaIeA % SR 3l T TR, STl e & fag fasfaa
T 7 e gRT fefea T iRl v g wre
IUAfERT &t T9t | Y TR R Iei4 G H I @t
FS U WY URANSHIST — & g U4 & U e gel qiiT Afeiannd,
afehifRige gefeiog YTRa Jonferdl aur 3o e’ &
forg 4 ot FE - W oft e STl | HitheR =gl A
Tregemgam-gRY o Sremeiel SEt 31 &t T Geme &
GgdNTIcHe HAHH! & AIgH 8 T1Y it &g i R g

SemrStent At fafafeat H e SRt 30 g et St sfdu

-

rﬁg’tﬁaﬁfia;magwmm
T3 | =i et o &f Tt <y g @l Rifge s g
Siifeh gH fieTeny aTei TaTel § U3 o T |

TSR I & Gale &SI THETR-TRY
TG SerRetsh & wfafAfat & dtw wfaw & Gags, 72 Wit
&I ATSHIAT qUT A HISHISAGE A, FHIS TG Herd &
fau z=fase aEw BiSwd g e S8 vl
GG PGS FIR A T T STH 5 |

1. Sft. srfirem, fafde dafies (Ferfewrs, weeh-
goagie e Ue wweye foer), Semetslt 9 oA
YA H T8 ST a1 foemd e (SeTRStet) & w99
H gigra SRt S| I mEt # sufera geft wfcenfiat
T SremEten ot warTenatl & wfafafeat @ ufea @ |
TG TITHSTENR-H & =1 GRT IKIA ok &l wrgt
&I TR A gY SR I o 39 MET % Aew ¥ g
@g-37afy & gol &t ST g arelt Y gAIE! B gaT F
g |

Tirgt # gaifaa F<a g . uE. wmy, fRgue, weemEet
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[ =

i & i A g o, g, e, e, -

1. 3R, 9T, eI, Tauguige 7 319 darad §
T o T 3TR Taaige SR TRA # &7 geagi e & &a
H BRI gt THE R YRRy § | Sl gl SRiTRTenat
F RER Fg9Iiar R o fear| oo g # 32 gt
TRNTRITATST & a9 WY & G9Ifad &al ol @ifehd fehaT |

3T 3GER W 1. TH. MY, e, ARt 7
I UG THEISTRENR & die U3eR 9ganT § 9d Te! uRarstralt

1. TSI AT, &d HHad®, FC g0y 3 A
Yagm & Y99 H TR0 od gQ 08, SRR,
e IHIe Mfe S8 ufaRe STy # 3eht graarat
TR UHTY STl | Ioi4 59 U999 | Bg 3 U3 WX
oft =t &t | Sf. wE.H. 919, 89 99adh, 91gey {thiored
e = ey ga & 9 el =9 iAo o wRqdiaon
faar | 3= wfiran & & fog gefersie sdaifeg @it
MaRFRATST w GrEn AT STud uEgfaeeer & g
g § TegeEem -t g1 & & &t 371 U1 oft ==t
&1 | 39 IR 3B S HRITfRa W) S eRens, 9
3R YU g7 fHeet forg ST 3@ vy @t o off geer
TTelT | €. 3R.%. WA, &d gA-ad%, ATgshiad feamsr 4
FaAT # 3 Ui J e J 9 @ vy iafafea ek
S-2- e AfSgaiR g e aREsH1sT uR Uehmsr S1el |
I I emgfx il & forg snavae gaafea o9 ag
oSl JUT e Wenfidt ofiR Iua fafamivr (geare
FItha (i) Tfed Seest Uereerg & forg Sremetan
& W gal R oft T9 | IR T9 & H o arett

TR TehTeT STeTl | 379 T &t Y nifafafeat &t SHert ga
T I 3T Ul afched & IR H 9T | Irgi Seest 3T
AEhEac-e [Saret UR S hid o o1 e il |

Tl TA.g, Tl digel, Tr-d 7 gugengem-di
% o= & Rl &l S0l d gQ @el [ |1l &
THIEYITE 1 AR & & H ASTgd XY YR § | 378i+ &l foh
e UREIR TN i ST0e et Sehietatt e ur ard ot
Afew ITFHRT BT | Igi7 el o AT SR &l THMIR
Y Y NG R TG HAT AMEY 37 T & I2i Toh-gar d
ufaefedr el & @ R oft faam |

J TEUHI H et ot 51 @ T fearsds IR IRt
T | =f. et g A ot wHeEdiee # fesfed Arg @romdt
(YoreriHieR) & aR A SRt &t | <X, 0] Tt A Taegdie
# fagrd T foreT (SiHee Tg fowe fAR) = fhg o @ oy
TR TR ST | S, STl SiF A g18 UIaR JoR ey W
ST fo |

3 IEER W HUEER-dId & aqnfet grr off
G H = T8 =09 et o wEgeer gy T

gAifrat ok FaraR &t guraar w oft ==t &t et aren
YGeT, YT 997 1 Hugersem-a 99 &g & Sus
et T TR YT STel | 39 798 R Iwgi HierReT
AT & forg Suaiht 2xredst gafi ufaiemell ue oft
Eeieal

Iufera arfafat g et ¥ Teqdietol W Ted
T4l g fouR-fowsl foman | gt afg AegymEl 4 wER
HEdlT & WY-8al B AT P & g T Hgeagol
gama fag

39 S SlemEen & ufafafened & gl @
g & fag Sueer aun fafSe yaimemened efik Sy
giaenatt &1 uReR o 74T | It & gat 7 GeIe &
g ATt &t sTaetie fonar aeT XY glaanst & exreT
ol

AT Gal | 9T & SHEEST duR @l T 3R
T H TS IRGeeT enfg W dugeTge-gil ik
SreeEIell & defent 3 STRAT G & WAt & 3 g
Gafd Y &l § TRER FgdlT & folq Foqraarat &t e
¥ FeyVi it FY g |
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FetAe AT fimg (amane)
HIgeTEeR-E gRT Agia Frret faer v e

TR SMETS! HINel fAHEerd (I Seiege 3t

e Taetui< fere gafdd) & gedim @ ugw & gl

gerar oft @1 S=iv "aran & Avee fera gifefthewE
HGS & ded dIhRd 271 & g ddd YIUde! & axrEx
g @A 81 4 UH ¥ g¥ d% oad U & €9 H gId &
31X fenet ofiR Ufvee & feame @ 3= Hear & SIaT § |

TR “Getne 3% fg” fawg W 200 9@ &l Hivd e

gl garar fo fafes daa @& e W e ara few,

TfRIE0T HRIRH SR a1 T € | 4 I & 14 JelTE a9 Tef
e 39 B qg & R0 HEhA H gdaei-ey v &
TS Wo¥ & faf 9 Tithed, ITH a1 BTd-BTeTg W | @
£ | Herdr ST & (R degengem-gRl, SR #g,
THgAY-Hg-5NaRA gd A geiferd ey ST g 39 F%H
% IgTed ga # g MY & &9 H T SEyere! B
fersafaremera 3 pomfa <f. @fer %. Yar; diggendem-didt &
q& S ef. TE.4). 919, U9 31 o, H.ug. 9 9
3= wfaamht Sufed 9

FRIFH &l YHRH WRITG €9 § g7 Afdfd <.
YA, . a1, 2. TS] AT . TH T G-I §19 ISaer 8 g3 |
34 FAFH & Igled gd | 75 Il & &9 & gaifeq wwd
T TSR SMEAS! it fasafaaera & gefa <f. dfera
&, Yar 3wl & gexie oif fimg, snfehifRa sfomy,
e Ruferdt, adere Ruferet axii @t S8 &l # HRer
& U STUR GaraTy ¢ | 32 et o S & fopeft oft e &
T T STRIfeRT Sht gl STaRg e e & | <. Jar 3 el
2 ST 37 AT THA S el o § STR dehriian i gferam
H fo g & folq o1 arel 9Rg &t savasareli & SR
T I AT e § |

SIS HTRIET0T & Hged U TRl STefd gy .
AR 3 gl foh 319 a8 THT 71el Tg1 oie Uues fSom & emt
A AT AR ST ! g Hgwd el [GaT ST o7 |
st feolt & e 34 @il Bt U ], S U it svar

wrdes feaft, U, fher. ok dt.u=.€). &1 gor grmies e
F AT 2 ¢ 9T T ufaanit adien qun i 6 Ters &
e ag A ¢

319 e H 2F, Gar = aaqrar fo gede aife forg
(2MEane)) W IRa ag i1 I vew H diehRe efF &
&l 7 Toh 7 Y%A ¢ | I8 Py faenfia & arer gre sremrsit
sgfeadl a1 afdT Theed & fig ot erveEs T Sudnt
fog 2 3k viaw & 9% FRW G o ggme W@
S el b A % SR fav & gt Od fagr et
TR wfTarE et S & s |

2 FaEY T TUHEAR-ER & gea aie o,
.. 19 7 el o ek 3 $fear ofik fenet gfean & sexa &
AR 3 NG & HIG Sl STYROM TR h 77 ¢ | I I
o dgemEam-Tad grr amEaidt & dig & Iy, ureR
ZaelHad, Faftad gaaei e, argat fhiornd e
S deheiten! OX e 2 off S et 2 |

ugenge-di # uy afe <f. et G
TS A 9 IRITOT UISIshH o faorl IR Vel STerd gu el foh
STeg, & 9 THA ST a1l €, 516 $e¥Ae S fir a1 et
T IUGNT g 3T ARl hF forgrht & it | 37giv el o
g Teheiich aT&Td & U WE fearsd €, ST 3nud & a1 & e
& a1 T T SATGH-TgH Hed ¢ 3R g Sfiae & S ST
€120 STl oft %, ¥ Feaseel R ¥ 7 M | SgTeRTT %
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forg afg Tt @ 27 aren a1, A 3 Ued & g T 9 aa
1M fop R ST aTett g |

FHRAHH F Gaed Y & AR &g & TARS
Jeifie 1. T e A fhar | smH dueH & SRF 29
UTSIshA o el 3R deewe o I H faedR & ST <t |

3fean &1eE- 2018 (AT T&vn)’ & e fharat

YiggegemR-d’t # 18 ¥ 22 SH, 2018 &
TS Efear {1 2018 (FEAWR Y&ho1) & U fharet &
e fepan | faenfeat & aifee & e ufasnfiar
gfed w2 & IR § I ITRie ufice e & vea
W AMT GEEA G fare iR e Rl dete!
fRigm uftvg & geanT @ fovar man | ene gfean grae 2018
(TSR T&hn)’ WiE GETe fehme g & ugd W g
fomtor &t e & sy # gag o<t RfSea vear & Sd gar
TG USRIttt STell &ht TR 31X il el SUANT 32 &
forenra & forar 511 21 8 | Seoraa @ fob et afga 3w & 10
IR GEITA! H STefT-37erT fawat/ <t uX wre gfean gerem-
2018 (FEaR T&ah=Ron) &l I fohrret e fomam mmam |
T § SRS 39 FRwH & fog we eRgfaded v
() fAreaifea femar mar o

TS & YHARH 18 S, 2018 & Fgid &9
§ IS R @ gen oud diggendem-aid afea

ST Swidmst, Shudt, $§R, goit faur uiR-amse

g™ ed, ot gorg S, ordfaa fagfaeera, 3=, ot
Tdies S, aeguiey Sfhde HicqRE, Has qur GeIe
F a9 U9 31 WedH! SUfEd 9| Seowdld g %
TIgaTEemR- T & 3rear ag U O 3tenT 3verT fawa-
gl (Themes) TR AEAETEH AR, AZAEE WS,
ST Tgehl, ALIAEE BIAGR, TN fefell, gamset
qUT SgngeTR-giugangat 9eine & maifa fomar man |

TRER =TT g8 3 Iufea Sififea @t Terge
He F IR @WHTT 3T | FEEHH @ YIRS ifafdt grr
TIRATA €9 § Y USaerd & 1Y gall | WheR e 99
T YRT GIER & AT GH19H foreprd HdTerd o 39 HeaTdhial
FrIHE H Hiugensem-aid, et & mifSa fhg o w©
e fear gua-2018(FEad Teawn) & e e
H onT 4 & forg fafoe fRigror Gea=i @ eng ufqanfiat o
@i e | 3 gfea Igiea H Igia TR oFad &t foh
3 TH STTER I AT ISTA g 37U ¥ o forq ITgr T 3fiR
LTS 1 gel T gU 3 greadr Helergy R & |
I it St ot TR 33 gQ el o STt dte g
H eI <t =y giaen sues o SuersT Wt | ST et
H 3G ¥R HEHA IR W G&Y § T STed gQ
gl foh {RTI TR THR it ThRTAS T § foras e
a1 W, Wt o1 STt 9t g STae Sl ol T

3= it e g difedr IS & Wed § WER S
q | G H SRS 36 FRAFH d ST ThER W=
Tregd, e, Sugengem-gi, fuer, 3 6 1 39 sam |
T 7 W ST §h1u-2018 & g Wi, <. fades e,

Ctg

Ige T # WTd IR 39 Y TheR Wy S, feE,
o, e

dreHTSeTR-

ST & el 37 arel! o gl THenst & fHaror &g
TSI UISISET U Sl | Sral- ST o5ad @l fer SeT
STa & AT g9 meiergdl & fHawr & guraar w) of foer
HT | 37 H I 5% & 3T 9T H I 3@ 39 I fha At
ot 106 S & STIT TR & YHHHAT G |

Ministry of HRD

Shastri Bhawan, aw Delhi

. 3;‘3 i e 8
IgTeA HRHH & SR G SIS & Arean @ ufqwial o gaifed s
FU St T STESTR, A S A G e welt, WRa wwar
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Y I W HEAN FGE "G Ered fae
It oY TR STagak gRT difedl HiShfa & mrem § geft
yfiT @6l Ganferd oft fomam 7 | ST Gaa | I Fe
5 & o1y W fasqrar & 1o amma it oor ét, I et 2T | e
et T STEH & €Y 37ai el 1o JaT Ui &l Qe rd et
IR o 3% TRaR 3R S &l ST R IE & |

IR gar f 2017 # TR R T g s
TR Tk SRS AT ¢ | Iaiv @el b 214 Taf
WRT & Jarell &l gl | 36 TGE W Igiv Jal gl 9
gFAeT P Hg TWHR & 3R T IIH9T Feraar &1 o
STTE T | 37 H Swgiq @it S ot 31Ut STR | e
3| 3gTed T & Iuia gt S S7UA-3194 HHf | Se TR |
e S gua-2018 & U AT # Tl IR WS g
fSred fuiaes dea grr ufawntt St & wrt & staeie
& g fastarstt @1 g2 fomar mar |

TEER-UI0 & S 39 Heareial Hriswd
H I (12m) , @R (2 9F), 78 g=E (1 2m), Figs (1
), TeTaTg (2 ), Ficeer (1 8W), Uord (1 EH), e
(1 &) o feeett -TgterR (3 ) &t S = ufdenfiar & |

faAte® 22 S, 2018 &1 @it ufcwht ST & bl
o1 Sif Feaie faar T S sfara gt Wi 3 o
Hed & THE AU WY GHETST/aRasiet & et &
TEIRToT f | fFAviTaes free & sregern <. #ifties e, e
SERTATST STTRER, FHET TR Te <t $&iege, el = & |

T gfean greA- 2018 U fbTet @ gAE U
JREHR faeeT THRIE 22 S, 2018 ! TR S8 & 76
Hwﬁanﬁﬁa%mﬂmlsawmwﬁg%n@

1Y 2018 & SR 319 e H e wfymht

aﬁrﬁ?ﬁws’vﬂa? 3T cwiarst Ge arsd (faeg-fuar)
& Fperdld THE Hifden Hgldlq qaﬁﬁng aﬁf?i:c:r GG
¥ | THF NIRRT TH ST I G & (HG=1eh TtheR A=<
Tl g g v <. fades g afed gy & ufaemh, A
3R I & ST+ Ud HadH! Sufed & |

et 3 fasaretl ot qeeeed fond | T JR & €9 | gt
% 37Tl %.1,00,000 T SH T, WIH IUSSIT SHH &l gt
& g1 %.75, 000, 94T feiia Iufasiar 9 @ et & a1y
%. 50, 000 & Al Ta oft e o man| <. i gy,
gl | UM STl B g (o Fee) F @it
Sl & AT ol gedide 3R | 39 Set Hirfirar H Hedied
&F YR R fastaratt &1 =g foan man | @ gfean gere-
2018 U fohTet & IRoms 39 TR § -

YA R

& &1 W - <& T (Tech Guys)

T I TS T - AT AieTe 31t hrgAeifee fefaar
SISt ST ATH - HATSIt ikl T ST, I9E |

et qrer

&% &1 9 - g Whreuicd (The Sky porters)

g & S wEen - i SR ge defer fawen gfom
ST T A - 3T 3t hictst N Fol=araT, Firee

AT &R
S AW - EI%W‘I’QEHZ (Clalrvoyantsz)

TR & =t @ gy Sl 31 SR, Srie afaa
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SRYEINEE! T IS B TIRUeH
PTerS &1 ATH - mﬁaﬁammsﬁﬁwﬁnﬂéﬁe—vﬁ

eI UTS XA o folq g &t 71g STHerl ST 3TaRaS®
&, UG 919 € 39 SR i SifHea g & wen off aga
Tyl § | 3797 AfeRiTa Sita & IgreoT 3 gU 3l Fel
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H Tgf e I T STST T | Uil & 7ot 3R
T goma 3 g e Fel [ ereft g Faet U e B |
fernfeiadt ot Sfa # WehetaT & §af 34 §U I8 el St 3T
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&t < & wfarit

T YR U R gU Feravardem2, WRe fremdiie wiet o Seifraf,
73 foeett it S % wfawmht

e it WheR gifde werard, Fedfd, fded-
fOereit = 37 Gaied # geft wfdiar &1 stg @id gq el
o T Sfean Saram S Sl % WIeAH § AT e
X HENST & FHIGE H AT A B EER F g
I8 31T G019 ¢ | 319 Gfa Sgive o 3= el

21 oid # I goft fosiareTt afik ufgenfia @ e Wt

Sitae o felq e &t |
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3T G H FUHSTETR-TRY 3 fA3=1eh TithaR e e
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fOhTel 2 | S SIS & HIegH ¥ 9Rd GXhR & AFd S8
o HelTera A 391 <l THeTall & TATH U A e & folg
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IS T | Igie TART II(Y Aieda? Ui fosd e
IR B T § 3R g YRR ot 9d # gE et a1
YRl H SIS fomam T g Wi 39 €9 # I8 Ugel aR
SIS fomam T TeT & STl U |1 3ot St G § gan
e 321 &t ISt GHENST & GHIEM qeRH & forg St g |
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garsif & Sjed & YR W 3 ST &1 A g9ad: st
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¥da s S et S Tl @ wia R
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STTHNT /T & 28 Feehfaat o 9T fora | HfRieqor rishs
FH IESH TSI [G9TT, TTeHamed, YR TER &t
R HGIT 3aTg =, % foeett o "ednT & fomar mam|
e ol UfRIEoT &7 & fory AT § off 7% FAR Ure,
Herash e qur ot fasra ww ifeara, gerae fgws
oI # MY | 39 AT o1 e IeRa ufRienfat a
3YATg & Hgifie T ATagIe Y&t hl ATHR G & HT-
Ty e AT F Pt gadt agaet dggel @
ST ST o7 | g6 fafked 9 S & R ifafd
Yohra geEl A ufienfiat o @ & & wen & forg suersr
fefSied cew &t ot STHeR! gt

TSI HRIHH I Igled & IaER W Y& &
fAeRTeR TR SITwe gl 3 3T | 3 STaet W Sl g
FAg A & 1Y UiReTor el o @rrd fowan | sroe
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Research Council

1. Sh. Tapan Misra Chairman
Distinguished Scientist and ex. Director
Space Application Centre - ISRO
Jodhpur Tekra, Ambawadi Vistar
Ahmedabad-380015

2. Dr. Dinakar Kanjilal Member
Director
Inter-University Accelerator Centre
Aruna Asaf Ali Marg
Near Vasant Kunj
New Delhi-110067

3. Prof. V. Ramgopal Rao Member
Director
Indian Institute of Technology-Delhi
Hauz Khas
New Dehi-110016

4. Sh. P. Sudhakar Member
Former CMD and OSD
Electronics Corporation of India Limited
PO: ECIL
Hyderabad-500062

5. Sh. Surinder Singh Member
Director
Semi Conductor Laboratory (SCL)
Sector 72, S A S Nagar
(Near Chandigarh)
Punjab - 160 071

6. Dr. Aloknath De Member
Corporate Vice President and CTO
Samsung R&D Institute, Bangalore #2870
Orion Building Bagmane Constellation
Business Park, Outer Ring Road
Doddanekundi Circle, Marathahalli Post
Bangaluru-5600037
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Research Council

7. Prof. Bharadwaj Amrutur Member
ECE Department
Chairman, Robert Bosch Center for Cyber-Physical Systems
Indian Institute of Science
Bangalore-560012

8 Dr. Chandra Shekhar Member
Senior Emeritus Professor
BITS
Pilani-333031

9. DG-CSIR (or his nominee) Member
10. Dr. D.K. Aswal Member
Director
CSIR-NPL

Dr. KS Krishnan Marg
New Delhi-110012

11.  Dr. R.K. Sinha Member
Director
CSIR-CSIO
Sector 30-C
Chandigarh-160030

12.  Prof. Santanu Chaudhury Member
Director
CSIR-CEERI
Pilani-333031

13.  Prof. Raj Singh Secretary
Chief Scientist
CSIR-CEERI
Pilani-333031

14. Dr. S.A. Akbar Alt. Secretary
Chief Scientist
CSIR-CEERI
Pilani-333031
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1. . 2 =g aTe
IEEED
TUHITER - LSRR, a1 - 333 031

2. @ TE.U. 3[daR e
g S 9 Wi doHeidt
TIqHeTEeTR - HESSTRaTE, fiam - 333 031

3. I 9.qe. Tgel g
T ATk
TITHIMEIIR - TIESIMRSME, fUamt - 333 031

4. S TH YRR poreres)
PEICERIEED
TUHITER - TSRS, a1 - 333 031

5. it 37<iies e Ecte)
aikg aaife
TUHITER - TSRS, a1 - 333 031

6. gt frem Taw Ecte)
ERIECD
TUHITER - TSRS, a1 - 333 031

7. ot .. fAe g3E
ity ardieren STfoEar
TUHITER - TSRS, a1 - 333 031

8. ©f. 3. famr g
IBEED
TogeTEerR - Yugangal, T8he - 160030

9. I Td. siawid TRIAcRI SIqgamgeny At
A '’ T T, THE ARG 7 S
dugagem, fgeel - 110001

10 < Tore Ui gq=
fomT g o Srfeerdt
TUHITER - LIRS, a1 - 333 031

11. o &9, zmt g gfea

TR e
TGN - TIESITRSME, fUamt - 333 031
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Ty 9Rwg (2018 SHE &)

1. . 2 =g aTe
TUHITER - LSRR, a1 - 333 031

2. Bl THE.U. 3H poreres)
T AT 9 T HHeE
TIqHeTEeTR - HESSTRaTE, fiam - 333 031

3. o ulE.Ea g3E
TUHITER - TSRS, a1 - 333 031

4. . grgi gt eciof
aRg we I
TITHIMEIIR - TIESIMRSME, fUamt - 333 031

5. Sl S $HAR 91 e
aRkg asfae
TITHIMEIIR - TIESIMRSME, fUamt - 333 031

6. simar srfefa poreres)
ERIIEED
TUHITER - TSRS, a1 - 333 031

7. . HeW HHAR T aE
YT dehritehl 3T T
TUHITER - TSRS, a1 - 333 031

8. ©f. 3. famr g
IBEED
TogeTEerR - Yugangal, T8he - 160030

9. ot s, e HEawe Sugega Afaa
aRky gu a§eH
Higgengar (qeamd), 78 el - 110001

10 < Tore Ui gq=
fomT g o Srfeerdt
TUHITER - LIRS, a1 - 333 031

11. o &9, zmt g gfea

TR e
TGN - TIESITRSME, fUamt - 333 031
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Management Council (up to December 2017)

1. Prof. Santanu Chaudhury Chairman
Director
CSIR-CEERI, Pilani - 333 031

2. Dr. S.A. Akbar Member
Chief Scientist & Head, PMBD
CSIR-CEERI, Pilani - 333 031

3. Dr. J.L. Raheja Member
Chief Scientist
CSIR-CEERI, Pilani - 333 031

4. Dr. Ram Prakash Member
Principal Scientist
CSIR-CEERI, Pilani - 333 031

5. Sh. Ashok Chauhan Member
Senior Scientist
CSIR-CEERI, Pilani - 333 031

6. Ms. Chitra Gautam, Member
Scientist
CSIR-CEERI, Pilani - 333 031

7. Sh. S.K. Mittal Member
Senior Superintendent Engineer
CSIR-CEERI, Pilani - 333 031

8. Dr. R.K. Sinha, Member
Director
CSIR-CSIO, Chandigarh - 160030

9. Dr. S. Srikanth DG CSIR's Nominee
Scientist 'H' & Head, RPP&BDD
CSIR, Delhi - 110001

10. Sh. Rajesh Pareek Member
Finance & Accounts Officer
CSIR-CEERI, Pilani - 333 031

11.Sh. K.P. Sharma Member-Secretary

Controller of Administration
CSIR-CEERI, Pilani - 333 031
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Management Council (from January 2018)

1. Prof. Santanu Chaudhury Chairman
Director
CSIR-CEERI, Pilani - 333 031

2. Dr. S.A. Akbar Member
Chief Scientist & Head, PMBD
CSIR-CEERI, Pilani - 333 031

3. Dr. P.X. Khanna Member
Chief Scientist
CSIR-CEERI, Pilani - 333 031

4. Dr. P.C.Panchariya Member
Principal Scientist
CSIR-CEERI, Pilani - 333 031

5. Dr. Ranjan Kumar Barik Member
Senior Scientist
CSIR-CEERI, Pilani - 333 031

6. Ms. Aditi Member
Scientist
CSIR-CEERI, Pilani - 333 031

7. Dr. Mahesh Kumar Sharma Member
Principal Technical Officer
CSIR-CEERI, Pilani - 333 031

8. Dr. R.K. Sinha, Member
Director
CSIR-CSIO, Chandigarh - 160030

9. Dr. R.P. Singh DG CSIR's Nominee
Senior Principal Scientist
CSIR HQ, New Delhi - 110001

10. Sh. Rajesh Pareek Member
Finance & Accounts Officer
CSIR-CEERI, Pilani - 333 031

11.Sh. K.P. Sharma Member-Secretary

Controller of Administration
CSIR-CEERI, Pilani - 333 031
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CSIR-FTT/FTC/Mission Projects,

Sponsored and other Research Projects

1 CSIR-Fast Track Translational (FTT) and other Projects

SNo. Title of the Project FundingAgency Committed
Amount
(Rs. in Lakh)*
A. Continued from Previous Year

1. 3D Rigid and Flexible Endoscopes for Denture Examination CSIR 61
2. Silent Killer Gas Detector using LTCC Technology CSIR 79

3. Prevention of Adulteration in Milk-a Real-time Remote
Milk Supply Chain Monotoring Network CSIR 99
4. Gas Sensor for Environmental Monitoring CSIR 164
5. High Frequency RF MEMS Capacitive Switches CSIR 140
6. Handheld Milk Quality Analyser CSIR 60
7. MEMS-based Accelerometer CSIR 48
8. CSIR Integrated Skill Initiative Programme CSIR 38
9. CSIR-CEERI-IIT Indore Joint R&D Programme CEERI 15

B. CSIR-FTT/FTC/NCP and Others Projects (New)

1. Dispenser Cathodes for Microwave Tubes CSIR 100
2. Software for Real Time Monitoring of Milk Supply Chain CSIR 30
3. Induction Furnace Monitoring System with [oT and Artifical

Intelligence (AI) Technique in a Pelletization Plant CSIR 22
4. Image Processing-based System for Monitoring Feed Rate

of Materials Moving on a Conveyer CSIR 15
5. Solar PV based Smart Multi-vehicle EV Charging Station CSIR 151
6. CEERI-SCL Mohali Joint R&D Programme CEERI 12
7. Electronics Applications Systems Facility-Fab CSIR 680
8. Ku-band (140-210 W) and Ka-band (100-150 W) TWTs CSIR 857
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C. CSIR Mission Projects (New)

1. Nano-biosensors and Microfludics for Healthcare CSIR

2. Intelligent Systems (IS) - Intelligent Technologies and CSIR
Solutions

3. Affordable Technologies for Quality Milk Assessment CSIR

4. Food and Consumer Safety Solution CSIR

5. Safety and Security of Vital Installations CSIR

6. Drone based Electromagnetic and Magnetic System CSIR

7. Technologies for Robust Structural Helath Monotoring of
Critical Infrastructure and Conservation and Restoration
of Heritage Structures CSIR

2. Sponsored Projects

A. Sponsored Projects Continued from Previous Year

1. High Power RF Couplers for LEHIPA Govt. of India

2. Prototype Photo Mask for Computer Generated IRDE, Dehradun

Hologram (CGH) and Micro Lens Array and Reactive
Ion Etching of Patterned Substrate

3. Dielectric Barrier Discharge (DBD) based Plasma DST, New Delhi
System for Portable Water Purification

4. Multi-ceramic Rectangular RF Window IPR, Gandhinagar
5. Micro/Nano Fluidics for Health and Diagnostics DST-UKIERI
New Delhi

6. Electronic Milk Analyser using Green Technology MeitY, New Delhi
7. Special Manpower Development Progarmme Meity,

from Chips-to-System Design (SMDP-C2SD) New Delhi
8. MEMS Technology-based Pressure Sensor Govt. of India
9. Sensor Electrodes for use in Biosensing Applications DRDE, Gwalior
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CSIR-FTT/FTC/Mission Projects,

Sponsored and other Research Projects

10. Real-time Wireless Embedded Multi-sensor System DST, New Delhi 103
for Monitoring of RO Plants with Water Quality

11. National Programme on Perception Engineering Meity, 109
(Phase-II) for Design of an Embedded System for New Delhi
Low Cost Haptic Rendering of Emotion
Expressions to the Blind

12. Mark-I Hand Held/Stand alone Potentiostat having DST, New Delhi 23
Application for Detection of Adulteration in Milk

13. Health Monitoring of Buildings using Wireless DST, New Delhi 60
Sensor Network

14. Environment Friendly Thermoelectric Generator DST, New Delhi 86

15. A Community based Participatory Aquifer DST, New Delhi 25

Management System for Equity and Sustainability
in Water Resource Management

16. Electron Beam Compression Region for 100 kW MTRDC, Bengaluru 98
mm-Wave Gyrotron

17. Non-Imaging Optics Based Low Concentrating DST, New Delhi 63
Photovoltaic Thermal (OCPVT) Hybrid System

18. Technology Development of High Current Density ER&IPR (DRDO) 65
Nano-scandate Cathodes New Delhi
19. Dynamic Reconfigurable High Speed Vision DST, New Delhi 8

Architecture (INDO-Japaneese Joint Research Proposal)

20. Salivary Glucose Sensing System Vital Sense Pvt. Ltd., 22
Bengaluru
21. Mercury-free Plasma UV-Lamps Compatible to M/s Vital Hospitality (P) 6
Advanced Photocatalystic Oxidation System Ltd., Thiruvananthapuram
22, Creation of Common Research and Technology DST, New Delhi 500

Development Hub (CRTDH) in the Area of
Electronics/Renewable Energy

23. Indigenous Design, Development and Qualification SAC (ISRO) 2020

of Ku Band (140-210 W) and Ka Band (100-150 W) Ahmedabad
Travelling Wave Tube (TWT)
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24.

25.

26.

27.

28.

29.

30.

31.

32.

CSIR-FTT/FTC/Mission Projects,

Sponsored and other Research Projects

Evaluation of Behavioural Video Analytics System
Glass-sealed RF Window for 4 MW S-band Tunable
Pulse Magnetron

Intelligent Embedded E-sense System for Online and
Offline Detection of Heavy Metals (Iron, Arsenic

etc.) in Ground Water for Quality Assessment

Customization of LTCC Hotplate for Warming of
Micro Farming Unit in High Altitude Cold Desert

Design and Fabrication of Large Deflection MEMS
Bimorph Elements for Tunable Filters

Concentrated Photovoltaic (CPV) Assisted Tandem
Artificial Photosynthetic (AP) Device for Effective

Solar-to-Chemical Conversion

Tunable Film Bulk Acoustic Wave Resonators
(FBAR) and Filters

MEMS Magnetic Sensor and RF/Microwave
Tunable Devices

170 GHz, 100 kW Short Pulse Gyrotron

Sponsored Projects (Completed/Closed)

6 MW Peak, 24 kW Average Power S-band Klystron
42 GHz 200 kW/CW Long Pulse Gyrotron

300 W Peak Power J-band Transmitter

Ku-Band 140 W (CW) Short Length Travelling
Wave Tube (SL-TWT)

3 MW S-band Tunable Pulse Magnetron

M/s United White 171
Metals Ltd., Mumbai

SAMEER, Guwahati 17
DST, New Delhi 30
DIHAR (DRDO),

Leh 10
SAC (ISRO), 21
Ahmedabad

DST, UKIERI 32
DST, New Delhi 58
DMRL (DRDO), 72
Hyderabad

ITER-India (IPR), 23
Gandhinagar

Govt. of India 473
DST, New Delhi 811
ER&IPR, DRDO, 250
New Delhi

SAC/ISRO, 280
Ahmedabad

Govt. of India, 156
New Delhi
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10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

Annual Report September 2017-August 2018

CSIR-FTT/FTC/Mission Projects,

Sponsored and other Research Projects

Rapid Real-time Blood Pressure Measurement
and Hypertension Predisposition Dianostics using
Pulse Transit Time and Blood Pressure Variability

Diamond Detectors

35 kV/3kA Thyratron for Line-type Pulse
Modulator for Linear Accelerator

Observation of Appearance and Physiological
Parameters in Elderly to Assess the Aptness of

their Independent Living

Monolithic White Light Emitting Diode (LED)
with Nano InGaN Broadband Emitter

Cylindrical Microlens Arrays for Laser
Diode Stacks in Laser Finder

Driving Assistance Systems and Services

Computer-aided Machine Vision System for Authenti-
cation of Herbal Plants for Ayurvedic Medicine

Solar PVT Cogeneration System

SOW Preparation for Behavioural Video Analytics
System

Ku Band 140 W (CW) Space TWT

Physical and Chemical Analysis of Aspirin Delayed
Release Tablets using Microscopy, Terahertz and
FTIR Spectroscopy

Mixed Signal Circuits for Instrumentation Applications

MEMS-based Integrated Micro Gas Sensor
for VOCs and Pollutant Gases

DST/Indo-US,
New Delhi
Govt. of India

Govt. of India

DST, New Delhi

DST-JSPS,
New Delhi

IRDE (DRDO),
Dehradun

M/s Samsung India
Electronics Pvt. Ltd.,
New Delhi

M/s Arya Vaidya Sala,
Kottakkal

M/s Birds Eye Energy
Technologies Pvt. Ltd.,
Hyderabad

M/s United White
Metals Ltd., Mumbai

ISRO, Bengaluru
M/s Dr. Reddy’s

Laboratories Ltd.,
Hyderabad

DeitY/MCIT, New Delhi

DeitY/MCIT,
New Delhi

49

40

57

18

10

17

10

190

232

349
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21.

22.

10.

11.

12.

Optimisation of Solar Tree

Special Manpower Development for VLSI Design
and Related Software Phase-1I (SMDP-II)

Sponsored Projects (New)

II-Nitride White and UV LED Technology for
Green Energy and Societal Impact

Automatic Control System for Gemstone Cutting
and Polishing Machine

Document Image Enhancement to boost Existing
OCR Performance

Fabrication of Disk Resonator Gyroscopes
MEMS Accelerometer

Information Access from Document Images of
Indian Languages

Computer Vision Algorithms for UAV
Power Assistive Hybrid e-Trike (PAH e-Trike)

for Differently Abled Person in Rural and Urban
Regions of India

High Resolution Air Quality Monitoring and Air
Pollutant Data Analytics

Reactive Ion Etching (RIE) for InGaN/GaN
Laser Structure on GaN and Sapphire Substrate

Circuit using LTCC Technology and Investigation
of Methodology for packaging of Power Devices

10 kW 3-phase Converter with Unity Power Factor
for Industrial Applications

CEL, Sahibabad 5
DeitY/MCIT, 2464
New Delhi

PSA, New Delhi 244
M/s Rajasthan Tools 8

& Spares, Jaipur

M/s Cognizant Technology 20
Solutions India Pvt. Ltd.,

Chennai

IISU-ISRO, Bengaluru 60
IISU-ISRO, Bengaluru 69
IIT-Kharagpur 80
CSIR-NAL, Bangalore 46
DST, New Delhi 37
DST, New Delhi 148
SSPL-DRDO, 9
New Delhi

SSPL-DRDO, 10
New Delhi

M/s IC Electricals 14

Company Pvt. Ltd., Haridwar
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13.

14.

15.

16.

17.

18.

19

20.

21.

22.

CSIR-FTT/FTC/Mission Projects,

Sponsored and other Research Projects

High Current Density (>500 A/cm?) Sheet-beam Plasma BRNS-DAE, Mumbai 34

Cathode Electron Gun for Sub-mm Microwave Source

Indoor Environmental Quality (IEQ) Monitoring
and Control System based on Wireless Sensor
— Actuator Network for Smart Indoor Environments

Research in Human Centered Robotics with Special
Emphasis on Field and Bio-medical Rehabilitation
(Indo-Korea Joint Network Centre on Robotics)

Chronic Disease Detection (Primariy Cardiac
Arrhythmia Detection)

Foetus Monitoring Patch System

Twinning Programme with MIDI, Ethiopia

Thermionic Emitter for High Thrust Electric
Propulsion System

MEMS based Piezoelectric Acoustic Sensor for
Low Frequency Applications

Facial Spoofing Solution

Detection of Threat Objects in Baggage and Food
Quality Inspection using Image Processing & Pattern
Recognition Techniques for Single View X-Ray
Scanners & Development of Near 3D Image
Visualization Software for Dual View X-ray Scanner

DST, New Delhi 29

DST, New Delhi 39
(IIT-Delhi as Coordinating
Agency)

M/s Samsung India 50
Pvt. Ltd., New Delhi

M/s Vital Sense Pvt., 23
Ltd., Bengaluru

MIDI, Ethiopia 101
VSSC-ISRO, 126
Thiruvananthapuram

SERB, New Delhi 48
M/s LG Soft India Pvt. 45

Ltd., Bengaluru

M/s Krystal Vision 60
Image Systems Pvt. Ltd.,
Pune

Annual Report September 2017-August 2018
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Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

Research Papers in Journals

S. Devassy, and B. Singh, ‘Performance
Analysis of Proportional Resonant and
ADALINE-based Solar Photovoltaic-integrated
Unified Active Power Filter,” IET Renewable
Power Generation, Vol.11(11), Sep, 2017, pp
1382-1391.

J.L. Raheja, M. Chandra and A. Chaudhary, ‘3D
Gesture based Real-time Object Selection and
Recognition,” Pattern Recognition Letters,
Sep, 2017 (e-journal).

S. Devassy, and B. Singh, ‘Modified pg-
Theory-Based Control of Solar-PV-Integrated
UPQC-S,” IEEE Transactions on Industry
Applications, Vol.53(5), Sep-Oct, 2017.

R.Kumar, B.D. Pant, and S. Maji, ‘Development
and Characterization of a Diaphragm-
Shaped Force Transducer for Static Force
Measurement,” Mapan-Journal of Metrology
Society of India, Vol. 32(2), Sep, 2017, pp 167-
174.

R.H. Gudlavalleti, S.C. Bose, S.K. Verma, P.
Khatri, J. Scaria, S. Dhewa and V.K. Chaubey,
‘A Novel Fluorometric Bio-Sensing-Based
Arsenic Detection System for Groundwater,’
IEEE Sensors Journal, Vol. 17(17), Sep, 2107,
pp 5391-539.

N. Kumar, U. Singh, A. Bera and A K. Sinha, ‘A
Gyrating Electron Beam Source for Frequency
Tunable, 200 GHz Gyrotron,” Journal of
Electromagnetic Waves and Applications, Vol.
31(17), Sep, 2017, pp 1947-1958.

J. Kumar, R.K. Verma, M. Kumar, S. Maurya
and V.V.P. Singh, ‘Design Considerations
and Experimental Estimation of Temperature
Coefficient of Resistance of W-Re Heater for
High Power Pulse Magnetrons,” Journal of
Electromagnetic Waves and Applications, Vol.
31(15), Sep, 2017, pp 1541-1549.

8.

10.

11.

S. Singh, S. Kumar, S. Pal and C. Dhanavantri,
‘Performances of p-side Down Vertical InGaN/
GaN Blue Light-Emitting Diodes with Chip
Size,” Optics and Laser Technology, Vol. 95,
Oct, 2017, pp 165-171.

S. Devassy and B. Singh, ‘Control of Solar
Photovoltaic Integrated UPQC Operating
in Polluted Utility Conditions,” IET Power
Electronics, Vol. 10(12), Oct, 2017, pp 1413-
1421.

S.K. Saha, M.K. Paul, A. Chandran,
PK. Khanna and A.M. Biradar, ‘Low-
temperature Nematic Phase in Asymmetrical
1, 3, 4-Oxadiazole Bent-core Liquid Crystals
Possessing Lateral Methoxy Group,” Liquid
Crystals, 44(11), Oct, 2017, pp 1739-1750.

S.E. Rahaman, A.K. Singh and R.K. Barik,
‘Analytical Modeling of Low Erosion
Extraction Grid for Ion Thruster,” IEEE
Transactions on Plasma Science, Vol. 45(11),
Nov, 2017, pp 2974-2978.

12. S. Dhakad, N. Sharma, C. Periasamy and N.

13.

14.

15.

Chaturvedi, ‘Optimization of Ohmic Contacts
on Thick and Thin AlGaN/GaN HEMTs
Structures,’ Superlattices and Microstructures,
Vol. 111, Nov, 2017, pp 922-926.

N. Kumar, R.P. Lamba, A.M. Hossain, UN
Pal, A.D.R. Phelps and R. Prakash, ‘A Tapered
Multi-gap Multi-aperture Pseudospark-sourced
Electron Gun based X-band Slow Wave
Oscillator,” Applied Physics Letters, Vol.
111(21), Nov, 2017.

N.Kumar, U. Singh, A. Beraand A K. Sinha, ‘RF
Behavior of Cylindrical Cavity based 240 GHz,
1 MW Gyrotron for Future Tokamak System,’
Journal of Infrared, Millimeter, and Terahertz
Waves, vol. 38(11), Nov, 2017, pp 1342-1356.

S. Saxena, R. Sharma and B.D. Pant, ‘Dynamic
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16.

17.

18.

19.

20.

21.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

Characterization of Fabricated Guided Two
Beam and Four Beam Cantilever Type MEMS
based Piezoelectric Energy Harvester Having
Pyramidal Shape Seismic Mass,” Microsystem
Technologies, Vol. 23(12), Dec, 2017, pp 5947-
5958.

R. Kumar, P. Singh, S.K. Gupta, R. Gupta, M.K.
Jaiswal, M. Prasad, A. Roychowdhury, R.P.
Chauhan and D. Das, ‘Radiation Induced Nano-
scale Free Volume Modifications in Amorphous
Polymeric Material: a Study using Positron
Annihilation Lifetime Spectroscopy,” Journal
of Radioanalytical and Nuclear Chemistry,
Vol. 314(3), Dec, 2017, pp 1659-1666.

U.N. Pal, P. Shukla, A.S. Jadon and N. Kumar,
‘Estimation of Beam and Plasma Parameters
for Electron Beam Transport in Ion-Focused,’
IEEE Transactions on Plasma Science, Vol.

45(12), Dec, 2017, pp 3195-3201.

R.K. Mandal, V.S. Chatterjee, S. Singh, S.K.M.
Islam and S. Pal, ‘Optimization of Structure
Parameters for Highly Efficient AlGaN based
Deep Ultraviolet Light Emitting Diodes,’
Superlattices and Microstructures, Vol. 112,
Dec, 2017, pp 339-352.

C. Mistry, M. Venkatanagaraju, C. Rotti,
S. Pillai, M. Bandyopadhyaya and A.K.
Chakraborty, ‘Fatigue based Design and
Thermo-mechanical Analysis of Heat Transfer
Element (HTE) for Second Calorimeter of Indian

Test Facility (INTF),” Fusion Engineering and 26.

Design, Vol. 125, Dec, 2017, pp 64-70.

R. Prakash, A.M. Hossain, U.N. Pal, N. Kumar,
K. Khairnar and M.K. Mohan, ‘Dielectric
Barrier Discharge based Mercury-free plasma
UV-lamp for efficient water disinfection,’
Scientific Reports, Vol. 7, Dec, 2017, p 1742.

C. Kumaravelu, A. Gopal, M.R.K. Rao, A.
Ravi, S.K. Singh and S. Shil, ‘ Authentication of

22.

23.

24.

25.

27.

Infrared Spectroscopy — A Novel Approach,’
Indo American Journal of Pharmaceutical
Research, Vol. 17(11), Dec, 2017, pp 947-953.

S. Md. Igbal, A. Gopal, S.Vachher, and K.R.
Akhila, ‘Development of an Innovative
Directing Mechanism for Sorting of Citrus
Fruits,” Journal of Advanced Research in
Dynamical and Control Systems, Special Issue
No. 17,2017, pp 1661-1672.

S.K. Ghosh, S. Chakraborty, L.L.K. Singh, and
S. Chattopadhyay, ‘Modal Analysis of Probefed
Circular Sector Microstrip Antenna with
and without Variable air Gap: Investigation
with Modified Cavity Model,” International
Journal of RR and Microwave Computer-
Aided Engineering, Vol. 25(1), Jan, 2018.

R. Joyce, M George, L. Bhanuprakash, D.K.
Panwar, R.R. Bhatia, S. Varghese and J.
Akhtar, ‘Investigation on the Effects of Low-
temperature Anodic Bonding and its Reliability
for MEMS Packaging using Destructive and
Non-destructive  Techniques,” Journal of
Materials Science-Materials in Electronics,
Vol. 29(1), Jan, 2018, pp 217-231.

S. Singh, P. Mahala and S. Pal, ‘Design and
Comparative Study of Vertical LEDs with
Graphene, ITO and Ni/Au as Contact/Current
Spreading Layer,” Materials Research Express,
Vol. 5(1), Jan, 2018.

R.K. Verma, S. Maurya, V.V.P. Singh, ‘A
Review on the Advent of Magnetrons at High
Frequency (mm and THz) Gateway,’ Journal of
Electromagnetic Waves and Applications, Vol.
32(1), Jan, 2018, pp 113-127.

V. Srivastava, ‘Nonlinear Analysis of Beam-
wave Interaction in a Planar THz Travelling-
wave Tube Amplifier,” ibid, Vol. 32(2), Jan,
2018, pp 190-203.

Ayurvedic medicine Trikatu Churna using Near 28 A.M. Latha, V. Gahlaut and S.K. Ghosh, ‘A
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29.

30.

31.

32.

33.

34.

35.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

Model for Quick Thermal Prediction of Multi-
stage Depressed Collector,” ibid, Vol. 32(5),
Feb, 2018, pp 543-553.

D.S. Kumar, N. Suri and P.K. Khanna, ‘Stable
Interconnections for LTCC Micro-heater
using Isothermal Solidification Technique,’
Soldering and Surface Mount Technology,
Vol. 30(1), Jan, 2018, pp 35-41.

J.L. Raheja, H. Guptab and A. Chaudhary,
‘Monitoring Animal Diseases in Remote Area,’
Pattern Recognition and Image Analysis, Vol.
28(1), Jan 2018, pp. 133-141.

D. Kant, L.M. Joshi and V. Janyani, ‘Design
of a Multi Beam Electron Gun for 352.2 MHz,
100kW (CW) Power Klystron,” Journal of
Electromagnetic Waves and Applications,
Vol. 32(3), Jan 2018, pp 306-318.

S. Devassy and B. Singh, ‘Design and
Performance Analysis of Three-Phase Solar
PV Integrated UPQC,” IEEE Transactions on
Industry Applications, Vol. 54(1), Jan, 2018,
pp 73-81.

S. Chattopadhyay and S. Chakraborty, ‘A
Physical Insight into the Influence of Dominant
Mode of Rectangular Microstrip Antenna
on Its Cross-Polarization Characteristics and
Its Improvement with T-Shaped Microstrip
Antenna,” IEEE Access, Vol. 6, 2018, pp
3594-3602.

P.U. Ankush, S. Chakraborty, L.L..K. Singh and
S. Chattopadhyay, ‘Application of Defected
Ground Structure for Augmenting High-Gain
Ultra-Wide Bandwidth from Rectangular
Microstrip Antenna,” Electromagnetics, 38(2),
Feb, 2018, pp 123-133.

Afga fifg, “fefSieer qaiemmemE: TrmRe Tewed
oI T &Y, fagr, av 103, 37 11, weadt 2018,
gy 19-21.

36.

37.

38.

39.

40.

41.

42.

D. Mishra, S. Chaudhury, M. Sarkar, A.S.
Soin and V. Sharma, ‘Edge Probability and
Pixel Relativity-Based Speckle Reducing
Anisotropic Diffusion,” IEEE Transactions
on Image Processing, Vol. 27(2), Feb, 2018,
pp 649-664.

D. Banerjee, O. Vallin, K.M. Samani, S. Majee,
S.L. Zhang, J. Liu and Z.B. Zhang, ‘Elevated
Thermoelectric Figure of Merit of n-type
Amorphous Silicon by Efficient Electrical
Doping Process,” Nano Energy, Vol. 44, Feb,
2018, pp 89-94.

S.H. Min, O. Kwon, M. Sattorov, [.K. Baek,
S. Kim, D. Hong, J.Y Jeong, J. Jang, A. Bera,
R.K. Barik, R. Bhattacharya, I. Cho, B. Kim, C.
Park, W. Jung, S. Park and G.S. Park, ‘Transient
Pulse Analysis of lonized Electronics Exposed
to Gamma-radiation Generated from a
Relativistic Electron Beam,” AIP Advances,
Vol. 8(2), Feb, 2018.

P. Joshi, J. Singh, R. Sharma, V.K. Jain and
J. Akhtar, ‘A Facile Approach to Fabricate
ZnO Thin Film based Micro-cantilevers,’
Microelectronic Engineering, Vol. 187, Feb,
2018, pp 50-57.

A. Chandran, P.K. Khanna, D. Haranath and
A.M. Biradar, ‘Interfacial Behavior of Confined
Mesogens at Smectic-C’-water Boundary,’
Physical Review E, Vol. 97(2), Feb, 2018.

S.P. Gaur, P. Kumar, K. Rangra and D. Kumar,
‘Efficient Thermal Utilization in MEMS
Bulk Micromachined Pyroelectric Infrared
Sensor using Thermal Oxide Thin Layer,’
Microsystem Technologies, Vol. 24(3), Mar,
2018, pp 1603-1608.

S. Srivastava and S. Sadistap, ‘Non-destructive
Sensing Methods for Quality Assessment of
on-tree Fruits: a Review,” Journal of Food
Measurement and Characterization, Vol.
12(1), Mar, 2018, pp 497-526.
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44,

45.

46.

47.

48.

49.

50

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

43 R.P. Lamba, U.N. Pal, B.L. Meena
and R. Prakash, ‘A Sealed-off Double-gap
Pseudospark Switch and its Performance
Analysis,” Plasma Sources Science and

Technology, Vol. 27(3), Mar, 2018.

S. Sachdeva, A. Agarwal and R. Agarwal,
‘Tungsten Oxide Thin Film Characterizations
for Acetone Gas Detection,” Mapan-Journal
of Metrology Society of India, Vol. 33(1),
Mar, 2018, pp 57-62.

S.P. Gaur, P. Kothari, K. Rangra and D.
Kumar, ‘Aging Behavior of Near Atmospheric
N-2 Ambient Sputtered/Patterned Au IR
Absorber Thin Films,” Infrared Physics and
Technology, Vol. 89, Mar, 2018, pp 161-167.

S. Mohanty, K.K. Gupta and K.S. Raju, ‘Hurst
based Vibro-acoustic Feature Extraction of
Bearing using EMD and VMD,’ Measurement,
Vol. 117, Mar, 2018, pp 200-220.

S.K. Rai, A.K. Dhakar and U.N. Pal, ‘A
Compact Nanosecond Pulse Generator for
DBD Tube Characterization,” Review of
Scientific Instruments, Vol. 89(3), Mar, 2018.

V. Kumar, A.S. Maan and J. Akhtar, ‘Tailoring
Surface and Electrical Properties of Ni/4H-
nSiC Schottky Barrier Diodes via Selective
Swift Heavy lon Irradiation,” Physica Status
Solidi A— Applications and Materials Science,
Vol. 215(5), Mar, 2018.

V. Vadivel, N. Ravichandran, P. Rajalakhmi,
P. Brindha, A.Gopal and C.Kumaravelu,
'Microscopic,  Phytoche-mical, = HPTLC,
GC-MS and NIRS Methods to Differentiate
Herbal Adulterants: Pepper and Papaya
Seeds," Journal of Herbal Medicine, Vol.
11, Mar, 2018, pp 36-45.

Varun and U.N. Pal, ‘PIC Simulation to Analyze
Peak Electron Current Generation in a Triggered
Pseudospark Discharge-Based Plasma Cathode

S1.

52.

53.

54.

55.

56.

57.

Electron Source,” IEEE Transactions on
Electron Devices, 65(4), Apr, 2018, pp 1542-
1549.

L. Kulhari and P.K. Khanna, ‘Design, Simulation
and Fabrication of LTCC-based Microhotplate
for Gas Sensor Applications,” Microsystem
Technologies, Vol.24(5)May,2018,pp2169-75.

S. Dang, S. Chaudhury, B. Lall and P.K. Roy,
‘Tractography-Based Score for Learning
Effective  Connectivity from Multimodal
Imaging Data Using Dynamic Bayesian
Networks,” IEEE Transactions on Biomedical
Engineering, Vol. 65(5), May, 2018, pp 1057-
1068.

G. Deepak, Divya, N.K. Joshi and R. Prakash,
‘Model Analysis and Electrical Characterization
of Atmospheric Pressure Cold Plasma Jet in Pin
Electrode Configuration,” AIP Advances, Vol.
8(5), May, 2018.

S. Majee, D. Barshilia, D Banerjee, S. Kumar, P.
Mishra and J. Akhtar, ‘Modification of Electrical
Properties of Silicon Dioxide through Intrinsic
Nano-patterns,” Materials Research Express,
Vol. 5(5), May, 2018.

P. Narasimhan, V. Srivastava and S.K. Ghosh,
‘GA-based Optimisation of the Interaction
Structure of an X-band Helix Travelling
Wave Tube,” IET Microwaves Antennas and
Propagation, Vol. 12(6), May, 2018, pp 937-940.

R. Patel, D. Bansal, V.K. Agrawal, K. Rangra,
and D. Boolchandani, ‘Fabrication and RF
Characterization of Zinc Oxide based Film
Bulk Acoustic Resonator,” Superlattices and
Microstructures,Vol.118,Jun,2018,pp 104-115.

Varun and U.N. Pal, ‘Investigation of Electron
Beam Generation in Pseudospark Discharge-
Based Plasma Cathode Electron Source,” IEEE
Transactions on Plasma Science, Vol. 46(6),
Jun, 2018, pp 2003-2008.
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58

59.

60.

61.

62.

63.

64.

I1.

M.K. Alaria, U. Singh, N, Singh, A. Bera and
A.K. Sinha, ‘Design and Development of MIG
for 170-GHz Gyrotron,” ibid, pp 1984-1989.

R. Govindaraj and G.Ganesh, ‘Development
and Integration of an AOTF based NIR
Spectro-photometer,” Journal of Optics, Vol.
47(2), Jun, 2018, pp 132-142.

N. Gupta, V. Janyani, M. Mathew, M. Kumari
and R. Singh, ‘Design and Fabrication of
InGaN/GaN Superlattice-based Solar Cell
using Photonic Crystal Structure,” Journal of
Nanophotonics, Vol. 12(4), Jun, 2018.

N. Sharma, C. Periasamy and N Chatruvedi,
‘Performance Analysis of GaN Capping
Thickness on GaN/AlGaN/GaN High Electron
Mobility Transistors,” Journal of Nanoscience
and Nanotechnology, Vol. 18(7), Jul, 2018, pp
4580-4587.

R. Kumar, S. Rab, B.D. Pant and S. Maji,
‘Design, Development and Characterization
of MEMS Silicon Diaphragm Force Sensor,’
Vacuum, Vol. 153, Jul, 2018, pp 211-216.

S. Devassy and B. Singh, ‘Control of a solar
Photovoltaic Integrated Universal Active Power
Filter based on a Discrete Adaptive Filter,’
IEEE Transactions on Industrial Informatics,
Vol. 14(7), Jul, 2018, pp 3003-3012.

S. Sachdeve, R. Agarwal and A. Agarwal,
‘Effect of Annealing on Tungsten Oxide Thin
Films for Acetone Gas Detection,” Bulletin of
Materials Science, Vol. 41(4), Aug, 2018.

Research Papers in Conferences/
Published in Proceedings

M. Padhye, S. Sinha, R. Mukhiya, R. Sharma
and V.K. Khanna, ‘Investigation of Screening
Effect of Bio-molecules on pH Sensitivity of
SOI-ISFET Biosensor,” Solapur University,
Solapur, Oct 6-7, 2017.

G.S. Gill, S. Kumar, R. Mukhiya and V.K.
Khanna, ‘FEM-based Study of CMUT Cell for
Vacuum-Sealed and Unsealed Cavities,’ibid.

S. Santosh Kumar, A. Tanwar, M. Santosh,
R. Mukhiya and S.C. Bose, ‘Development of
Pressure Sensor Module for MAV Application,’
3« ISSE National Conference — 2017, Indian
SchoolofBusiness, Chandigarh, Oct 12-13,2017.

A K. Upadhyay, A.D. Thakur, S. Santosh
Kumar, M. Santosh, S. Shekhar, N. Singhal, R.
Mukhiya and S.C. Bose, ‘Design Simulation
and Fabrication of MEMS-based Piezoresistive
Accelerometer,’ ibid.

D. Bansal, Anuroop, Khushbu and K. Rangra,
‘Design of Contact Area of Power Enhanced
RF MEMS Ohmic Switch,’ ibid.

A. Kumar, D. Bansal, P.K. Ashudeep, K. Mehta
and K. Rangra, ‘Surface Micromachined
Electrostatically Actuated Double Bridge
Digital Micromirror for Torsional and Piston
Mode Operation,’ ibid.

D. Bansal, A. Bajapai, Khushbu, A. Kumar
and K. Rangra, 'Effect of Parasitic Capacitance
on OFF/ON Ratio of RF MEMS Capacitive
Switch,' ibid.

M. Prasad and V.K. Khanna, ‘Reliability
Study of a Platinum-based Micro-hotplate
for Gas Sensing Applications,” 20" National
Conference on Solid State Nuclear Track
Detectors and Their Applications, VidyaVikas
Institute of Engineering and Technology,
Mysore, Oct 26-28, 2018.

D.Kataria, S. Kumar, S. Balguvhar, R. Mukhiya,
A. Jain, S. Kumar and S. Sinha, ‘Realization
of MEMS-based Silicon Cantilever using Bulk
Micromachining,” International Conference on
Recent Innovations in Signal Processing and
Embedded Systems (RISE-2017), MANIT,
Bhopal, Oct 27-29, 2017.
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I1.

12.

13.

14.

15.

16.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

N. Kumar, UN. pal and R. Prakash,
‘Optimization Studies of Pseudospark Sourced
Electron Beam for Development of Plasma
Assisted Slow Wave Oscillator,” 32" National
Symposium of Plasma Science & Technology
(PLASMA-2017), Institute of Plasma
Research, Gandhinagar, Gujarat, Nov 7-10,
2017.

U.N. Pal, R.P. Lamba, B.L. Meena, M. Kumar,
N. Kumar, R. Prakash and H.K. Dwivedi,
‘Design and Development of Multi-gap Multi-
aperture Pseudospark Switches for Pulse Power
Applications,’ ibid.

U.N. Pal, M. Kumar, B.L. Meena, R.P. Lamba,
N. Kumar, R. Prakash, H.K. Dwivedi, A.R.
Tillu and K.P. Dixit, ‘Development and
Delivery of 35k V. 3 kA Thyratrons for Line-
type Pulse Modulator Applications at BARC,’
ibid.

R.P. Lamba, B.L. Meena, U.N. Pal, N. Kumar
and R. Prakash, ‘Indigenously Developed
Pseudospark Discharge based High Current
Switch,’ ibid.

Varun and U.N. Pal, ‘Investigation of
Plasma Formation in Pseudospark Discharge
Geometries for Generation of High Density
and Energetic Electron Beams,’ ibid.

M. Sharma, A. Ray, S. Chaudhury and B.
Lall, ‘A Noise-Resilient Super-Resolution
Framework to Boost OCR Performance,’
14" International Conference on Document
Analysis Recognition (ICDAR-2017), Kyoto,
Japan, Nov 9-15, 2017.

A. Yadav, J. Kumar, A. Agarwal and P. Saini,
‘Ammonia Gas Sensor based on nanostructured
Thin Film of PANI-DBSA,’17" International
Conference on Thin Films (ICTF-2017), CSIR-
National Physical Laboratory, New Delhi, Nov,
13-17,2017.

17.

18.

19.

20.

21.

22.

23.

24.

S. Tripathi, D.R. Jain and H.D. Sharma, ‘Vision
Control System for Automated Microassembly,’
3" Nanotechnology for Instrumentation and
Measurement Workshop (NANOfIM-2017),
Gautam Buddha University, Noida, Nov 16-17,
2017.

RXK. Verma, S. Maurya and V.V.P.
Singh, ‘Particle-In-Cell (PIC) Simulation
of Spatial-Harmonic = Magnetron (SHM),’

International ~ Conference on  Emerging
Trends in Computing and Communication
Technologies (ICETCCT-2017), Graphic Era
Hill University, = Dehradun, Nov 17-18,
2017.

S. Maurya, N. Kanagaraj, R.K. Verma, P.
Chaudhary M. Kumar and V.V.P. Singh,
‘Design and Development of Electromagnet
for 3 MW S-band Tunable Pulse Magnetron,’
National Symposium on Vacuum Electronics
Devices and Applications (VEDA-2017), IIT
Roorkee, Nov 17-19, 2017.

A K. Singh, S.K. Shukla, T.P. Singh and R.K.
Barik, ‘Alloy Coated Controlled Porosity
Dispenser (CPD) Cathodes for High Current
Density Application,’ ibid.

R.K. Barik, A.K. Singh, S.K. Shukla, and
T.P. Singh, ‘Development of Copper Loaded
Tungsten for Dispenser Cathode,’ ibid.

S.K. Shukla, A.K. Singh, T.P. Singhand and
R.K. Barik, ‘Study of Thermionic Emission
Microscope for Multi-Beam Cathode,’ ibid.

B. Saini, S. Sharma, R. Kaur, S. Pal and
A. Kapoor, ‘Optimization of Polarization
Compensating  Interlayers  for  InGaN/
GaN MQW Solar Cells,” 2™ International
Conference on Condensed Matter and Applied
Physics, Government Engineering College,
Bikaner, Rajasthan, Nov 24-25, 2017.

M. Sharma, S. Chaudhury and B. Lall
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25.

26.

27.

28.

29.

30.

31.

32.

33.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

‘Space-Time Super-resolution using Deep
Learning based Framework,” 7" International
Conference on Pattern recognition and Machine
Intelligence (PReMI’17), Indian Statistical
Institute, Kolkata, Dec 5-8, 2017.

A. Kumar and A. Agarwal, ‘Large Scale Cost
Effective Realization of Black Silicon and its
Applications,” International Symposium on
Integrated Functionalities (ISIF-2017), New
Delhi, Dec 10-13, 2017.

R. Prajesh, V. Saini, J. Bhargawa, A.K. Sharma
and A. Agarwal, ‘Flow Rate/Pressure Effect on
Base Resistance of MOX as Sensor,’ ibid.

J. Singh, P. Joshi and J. Akhtar, ‘Piezoelectic
ZnO Micro-cantilever based Mass-sensor,’ ibid.

A. Jain, R.H. Gudlavalleti, S.C. Bose and R.
Gopal, ‘Design and Development of Hybrid
Integrated MEMS Capacitive Gyroscope-
ROIC Module,” XIX International Workshop
on the Physics of Semiconductor Devices
(IWPSD-2017), IIT, Delhi, Dec 11-15, 2017.

D. Bansal, Khushbu, Anuroop, A. Kumar and
K.J. Rangra, ‘Effect of Parasitic Capacitance
on ‘OFF/ON’ Ratio of RF MEMS Capacitive
Switch,” ibid.

D. Banerjee, S. Pal and Zhi-Bin Zhang,
‘Thermoelectric Performance Improvement in
Engineered Amorphous Silicon,’ibid.

Khushbu, M. Kaur, D. Bansal, A. Kumar and K.
Rangra, ‘Curling Controlled Bilayer Structure
for Low Actuation Voltage RF MEMS Switch,’
ibid.

N. Chaturvedi, S. Mishra. S. Dhakad, N.
Sharma, K. Singh N. Chaturvedi, D.K.
Kharbanda and P.K. Khanna, ‘Development of
GaN HEMTs based Biosensor,” ibid.

R.K. Mondal, V. Chattejee and S. Pal,

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

‘Advantage of Step-graded EBL to Improve
the IQE on Deep Ultraviolet LED,’ibid.

A. Kumar, D. Bansal, M. Kaur and K. Rangra,
‘A Large Stroke Inverse Series Connected
Electrothermal Bimorph Micromirror Platform
for Optical Applications,’ ibid.

R.K.Maurya,R.Kumar,R.Kaur and A. Agarwal,
‘Repeatability Analysis of Microfluidic
Devices using Raman Spectroscopy,” ibid.

R. Prajesh, V. Goyal, V. Saini, J. Bhargava,
A.K. Sharma and A. Agarwal, ‘Improving
Ammonia Sensitivity of Tin Oxide by
Annealing Time Optimization,’ ibid.

K.Majumdar and S. Majee, ‘Study on Graphene
based Next Generation Flexible Photo-detector
for Optical Communication,’ ibid.

D.S. Arya, S. Kumar, M. Prasad, P. Singh
and C.C. Tripathi, ‘Design, Modeling and
Simulation of Square Diaphragm based,
Piezoelectric (AIN) MEMS Acoustic Sensor
for High SPL Measurements,’ ibid.

A.Kumar, R.PYadav, V. Janyani and M. Prasad,
‘Deposition and Optimization of Zinc Oxide
thin film using its Nano-Colloidal Solution for
Various Sensing Applications,’ ibid.

V. Sadasivan and M. Mathew, ‘Direct Epitaxial
Lateral Overgrowth of GaN on Sapphire,’ ibid.

M. Padhye, S. Sinha, R. Mukhiya and R.
Sharma, ‘Design and Simulation of SOI-ISFET
Macromodel using SPICE,' ibid.

K. Singh, A. Chauhan, M. Mathew, P. Kumar,
P. Prajapat, S. Pal, R. Punia and R.S. Kundu,
‘InGaN/GaN MQWs Blue Light Emitting
Diodes with Transparent Ni/ITO and Pt/ITO
p-Type Contacts,’ ibid.

A. Chauhan, K. Singh, M. Mathew, P. Kumar,
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44,

45.

46.

47.

48.

49.

50.

51.

52.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

S. Pal, R.S. Kundu and R. Punia, ‘Highly
Reflective Low Resistance Pt/Ag/Ni/Au Based
Ohmic Contacts on p-GaN,’ ibid.

N. Sharma, S.K. Dhakad, K. Singh, A. Chauahn,
C. Peraisamy and N. Chaturvedi, ‘AlGaN/GaN
HEMT based pH Sensor,’ ibid.

A.E. Kiran and B. Pesala, ‘Reduction of
Escape Cone Losses in Luminescent Solar
Concentrators using High Contrast Gratings,’
6" International Conference on Advances in
Environment Research (ICAER), IIT, Bombay,
Dec 12-14, 2017.

S. Dey, V. Aishwarya and B. Pesala, ‘Study
of Soiling Effect on Inclined Photovoltaic
Surfaces,’ ibid.

S. Gupta, E. Ameen and B. Peasla, ‘SiO? Grating
Based Photonic Structure as Ideal Narrow
Band Emitter for Solar Thermophotovoltaics
Application,’ ibid.

S. Sreeja and B. Pesala, ‘Efficiency
Enhancement of Betanin Dye Sensitized
Solar Cells using Plasmon Enhanced Silver
Nanoparticles,’ ibid.

S. Dey, M. Lakshmanan and B. Pesala, ‘Tuning
the Solar Power Generation Curve by Optimal
Design of Solar Tree Orientations,” ibid.

Chandan and B.Pesala, ‘Floating Absorber
Integrated  with  Compound  Parabolic
Concentrator for Effective Solar Water
Desalination,’ ibid.

S.K.Ram,A.Abhishek, P.K. Padapati, B.K. Verma,
A.K. Dhakar and R. Varma, ‘Development of
High Voltage Pulse Power Supply for Microwave
Tube Applications,” 14" TEEE Indian Council
International Conference (INDICON-12017), IIT-
Roorkee, Roorkee, Dec 15-17, 2017.

P.K. Tanwar, O.P. Thakur, K. Bhimani, G.

53.

54.

55.

56.

57.

58.

Purohit, V. Kumar, S. Singh, K.S. Raju, 1. Ishii
and S. Raut, ‘ZynqSoC based High Speed Data
Transfer using PCle: A Device Driver based
Approach,’ ibid.

A.M. Latha, S. Chakraborty and S.K. Ghosh,
‘Asymmetric Four-stage Depressed Collector
with Half Cylinder Electrodes for Space
Applications,”  Applied  Electromagnetics
Conference (AEMC-2017), MIT, Aurangabad,
Dec 19-22,2017.

V. Srivastava, ‘Design of a 22-THz 100 W
Microfabricated Planar Travelling Wave Tube,’
ibid.

S. Devassy and B. Singh, ‘Control of Solar
Energy Integrated Active Power Filter in Weak
Grid System,” 7" International Conference
on Power Systems (ICPS), Pune, Dec 21-23,
2017.

S. Md. Igbal, A. Gopal, S, Vachher and K.R.
Akhila, ‘Development of an Innovative
Directing Mechanism for Sorting of Citrus
Fruits,” Proceeding of the 42" International
Conference on Advances in Science,
Management & Engineering (ICASME 2017),
Chennai, Dec 29-30, 2017, pp 95-102.

J.G. Pandey, T. Goel and A. Karmakar, ‘A
High-performance and Area-efficient VLSI
Architecture for the PRESENT Lightweight
Cipher,” 31 International Conference on VLSI
Design and 17" International Conference on
Embedded Systems, Pune, Maharashtra, Jan
6-10, 2018.

B.K. Verma, S. Devassy S.K. Ram, A.
Abhishek and A.K. Dhakar, ‘Performance
of Single Phase PV Integrated DSTATCOM
Operating in Polluted Utility Condition,’
Biennial International Conference on Power
and Energy Systems: Towards Sustainable
Energy (PESTSE-2018), Amrita Vishwa
Vidyapeetham, Bengaluru, Jan 18-20, 2018.
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59.

60.

61.

62.

63.

64.

65.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

S. Kumar, A.S. Mondal, J.L. Raheja and A.L.
Sharma, ‘Qualitative Assessment of Volatile
Organic Compounds (VOCs) using Electronic
Nose (E-Nose), National Conference on
Contributions of SC/ST Scientist and
Technologists towards Advancement of Science
and Engineering (NCSCSTASE-2018), CSIR-
NAL, Bengaluru, Jan 23-25, 2018.

A. Chauhan, K. Singh, M. Mathew, S. Pal, R.S.
Kundu and R. Punia, ‘Effect of Temperature
Annealing on Electrical and Optical Properties
Ni/Ag/Ni/Au Contacts on p-GaN,” Emerging
Trends in Electronics and Communications
(ETEC-2018), AKG Engineering College,
Ghaziabad, Feb 6-7, 2018.

B.K. Verma, S. Devassy, S.K. Ram, A. Abhishek
and A K. Dhakar, ‘Performance Evaluation of
PV Integrated DSTATCOM based on Complex
Variable Filter,” 4" International Conference
on Electrical Energy System (ICEES)-2018),
Kanchipuram, Tamil Nadu, Feb 7-9, 2018.

Afga fog, eyl Rien # geaed & dga: W@
e, AL G WSS S H qeieplerd] &l
TITGH, YGeTEUS FHictsl, SATE, TRadt 27-28, 2018.

M.N. Sial, B.A. Botre, S. Singh and S.A.
Akbar, ‘Design Dynamic Modelling and
Implementation of PI Controller for Speed
Control of BLDC Motor in Mobility
Application,” National  Conference on
Advances in Electronics and Communication
Devices (AECD-2018), Suresh Gyan Vihar

University, Jaipur, Mar 9-10, 2018.

V. Garg, A. Nag, B.A. Botre, S, Singh and
S.A. Akbar, ‘Development of Smart RoMS for
Monitoring of BH3 in Deodorization System
for Restrooms using MOX based Gas Sensor
and Signal Analytics,’ ibid.

S. Devassy and B. Singh ‘Implementation of
Solar Photovoltaic System with Universal

66.

67

68.

69.

70.

71.

72.

Active Filtering Capability,” IEEMA Engineer
Infinite Conference (eTechNxT), New Delhi,
Mar 13-14, 2018.

C. Mistry, S. Chakraborty, A.M. Latha, A.R.
Chowdhury and S. K. Ghosh, ‘A Study
of Thermal Behaviour of Travelling Wave
Tube,” 19" International Vacuum Electronics
Conference (IVEC-2018), Monterey,
California, Apr 24-26, 2018

P. Narasimhan, P. Pareek, S. Chakraborty and
S.K. Ghosh, ‘Effect of Pitch Variation on the
Linearity of Helix TWTs,’ ibid.

S. Chakraborty, C. Mistry, P. Pareek, P.
Narasimhan and S.K. Ghosh, ‘Optimization
of Resistive Attenuator Coating for TWT
Performance Improvement,’ ibid.

I. Lucarini, A. Minotti, F. Maita, A. Pecora,
A.S. Savoia, Aditi, R. Mukhiya and L. Maiolo,
‘Design, fabrication and characterization of
SU-8 Polymer-based CMUT for developing
potentially  flexible ultrasonic  devices,’
International workshop on Micromachined
Ultrasonic Transducers 2018, Corsica, France,
Jun 7-8, 2018.

M. Sharma, R. Mukhopadhyay, A. Upadhyay,
S. Koundinya, A. Shukla and S. Chaudhury,
‘IRGUN: Improved Residue based Gradual
Up-Scaling Network for Single Image Super
Resolution,” 2018 Conference on Computer
Vision and Pattern Recognition (CVPR-2018),
Salt Lake City Utah, USA, Jun 18-22, 2018.

S. Koundinya, H. Sharma, M. Sharma, A.
Upadhyay, R. Manekar, R. Mukhopadhyay,
A. Karmakar and S. Chaudhury, ‘2D-3D CNN
based Architectures for Spectral Reconstruction
from RGB Image,’ ibid.

J.G. Pandey, T. Goel, M. Nayak, C. Mitharwal,
S. Khan, S.K. Vishvakarma, A. Karmakar
and Raj Singh, ‘A VLSI Architecture for the
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73.

74.

75.

76.

77.

78.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

PRESENT Block Cipher with FPGA and
ASIC Implementations,” 22" International
Symposium on VLSI Design and Test
(VDAT-2018), Thiagarajar  College of
Engineering, Madurai, Jun 28-30, 2018.

Varun, N. Kumar, R.P Lamba, A.W. Cross,
H. Yin, L Zhang, K. Ronald, A.D.R. Phelps
and U.N. Pal, ‘Investigation of High Electron
Beam Generation and Propagation from
a Pseudospark Discharge based Plasma
Cathode,” 24™ Europhysics Conference of
Atomic and Molecular Physics of Ionized
Gases, University of Glasgow, Scotland, UK,
Jul 17-21, 2018.

R.P. Lamba, B.L. Meena, M. Kumar, N.
Kumar, H.K. Dwivedi, Ram Prakash and U.N.
Pal, ‘Technological Advancement in High

Power Plasma Switches Development at CSIR-
CEERI, Pilani, India,’ ibid.

N. Kumar, P.C. Panchariya, A.H. Kiranmayee,
S.S. Patel and R. Ranjan, ‘Application of
Various Pre-processing Techniques on Infrared
(IR) Spectroscopy Data for Rapid Classification
of Different Ghee Samples,” International
Conference on Computing, Communication,
Conrol and Automation (ICCUBEA- 2018),
Pimpri Chinchwad College of Engineering,
Pune, Aug 16-18, 2018.

S.K. Ram, A. Abhishek, B.K. Verma,
S. Devassy and A.K. Dhakar, ‘Study and
Simulation of Single-Phase to Three-Phase
UPF System for Agricultural Applications,’ibid.

N. Kumar, P.C. Panchariya, A.H. Kiranmayee,
S.S. Patel and R. Ranjan, ‘Wavelength
Optimization in MIR Spectra for Discrimination
of Ghee,’ International Conference on Recent
Advances in Food Processing Technology
(ICEAFT-2018), IFPT, Thanjavur, Tamil
Nadu, Aug 17-19, 2018.

C. Gautam, S.M. Islam, S. Sadistap, S.C. Bose

79.

111

1.

and U. Sarma, ‘Physical and Engineering
Characteristics of Red Kidney Beans
(Phaseolus Vulgaris),” ibid.

R. Ranjan, A.H. Kiranmayee, N. Kumar
and P.C. Panchariya, ‘Detection of Palm Oil
Adulteration in Groundnut Oil using NIR
Spectroscopy and Genetic Algorithm based
Wavelength Selection Method,’ ibid.

Invited Talks

N. Kumar, ‘THz Science and Engineering:
Future Area of Research,” BKBIET, Pilani, Sep
15,2017.

A. Jain, ‘Development of Indigenous Micro-
Gyroscope Technology,” 3™ International
Conference on Engineering Technologies:
Micro to Nano (ETMN-2017), Solapur
University, Solapur, Oct 6-7, 2017.

R. Prakash, ‘Development of Gold Plasma Jet
using Gloating Helix Electrode Conguration,’
32" National Symposium of Plasma Science
& Technology (PLASMA-2017), Institute of
Plasma Research, Gandhinagar, Gujarat, Nov
7-10, 2017.

A. Agarwal, ‘Functional Nano-Structures
for Bio-Chemical Sensing,” International
Conference on Nano and Functional Materials
(NFM-2017), BITS-Pilani, Pilani, Nov 16-18,
2017.

S. Pal, ‘III-Nitride based Visible and UV-LEDs:
An Overview on Design, Material Growth,
Device Fabrication and Characterization,’ ibid.

A. Agarwal, ‘Sensor for Environmental and
Health Care,” IEEE Sensor Workshop 2017,
Bengaluru, Nov 23, 2017.

U.N. Pal, ‘Hot and Cold Plasma Switches,’
SERB School on Plasma Devices: Science and
Technology, CSIR-CEERI, Pilani,Dec4-22,2017.
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10.

I1.

12.

13.

14.

15.

Research Papers in Journals/Conferences/
Proceedings/ Invited Talks/Honours/Awards

R.P. Lamba,
Switches,’ ibid.

‘High Power

R. Prakash, ‘Plasma for Chemistry and Biology
Interface,” 24™ ISCB International Conference
Frontier Research in Chemistry and Biology
Interface (ISCBSE-2018), Manipal University,
Jaipur, Jan 11-13, 2018.

R. Mukhiya, ‘MEMS-based Sensors and
Systems (@ CSIR-CEERI, Pilani,” Conference
on Sensors Technologies and its Applications
in Power Generation, PMI, Noida, Jan 23-24,
2018.

U.N. Pal, ‘Research on Pseudospark Discharge
and Related Technologies in India,” Symposium
on Applications and New Trends of Plasma

Technology, FAU, Erlangen, Germany, Mar
4-9, 2018.

LM.  Joshi, ‘Recent  Unconventional
Applications of Microwave,” National

Conference on Advances in Electronics and
Communication  Devices  (AECD-2018),
Suresh Gyan Vihar University, Jaipur, Mar
9-10, 2018.

A. Chandran, ‘Liquid Crystal-Nanocomposites:
A Promising Candidate for Next Generation
Optical Devices,” International Conference
on Advanced Nanostructures (ICAN-2018),
Catholicate College, Pathanamthitta, Kerala,
Mar 12-14, 2018.

K.J. Rangra, ‘RF MEMS high power
switches,' Three Days National Workshop on
CMOS-MEMS Integration: from Devices to
Applications,” NIT Silchar, Apr 12-14, 2018.

U.N. Pal, ‘Pseudospark Discharge and Related
Technologies for Pulse Power Applications,’
University of Strathclyde, Glasgow, Scotland,
UK, Jul 12, 2018.

1.

Pseudospark IV. Book Chapters/Awards

Dhiraj, P. Soni and J.L. Raheja, ‘Development
of 3D Full HD Endoscope Capable of Scaling
View of the Selected Region,” Progress in
Intelligent Computing Techniques: Theory,
Practice, and Applications, edited by P.K. Sa,
M.N. Sahoo, M. Murugappan, Y. Wu and B.
Majhi, Springer, January, 2018, pp.311-31.

A. Khan, R.R. Kumar, S. Ahmed, S.M.
Islam, X. Yu, A. Umar, and Y. Wang, Chapter
10, ‘One-Dimensional  Silicon Carbide
(SiC) Nanostructures and Their Sensor
Applications,” Nanomaterial-Based Flexible
and Multifunctional Sensors, edited by E.
Singh and H.S. Nalwa, American Scientific
Publisher, July, 2018.

S.M. Islam, V. Chatterjee, S. Pal, A. Khan, R.R.
Kumar, S. Ahmed and A. Umar, Chapter 11,
‘Gallium Nitride (GaN) Nanostructures Based
Sensors,’ ibid.

A paper entitled, ‘Indigenously Developed
Pseudospark Discharge based High Current
Switch,” by R.P. Lamba, B.L. Meena, U.N. Pal,
N. Kumar and R. Prakash, received Best Poster
Award at 32" National Symposium on Plasma
Science & Technology (PLASMA-2017), IPR,
Gandhinagar, November 7-10, 2017.

A. Chandran, ‘Young Scientist Award’ (2017)
in Metallurgical and Materials Engineering
by Venus International Research Foundation,
Chennai.
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31.01.2018
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30.06.2018
31.07.2018
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31.08.2018
31.08.2018
31.08.2018
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Human Resources
Staff 2014-15

Scientific

Technical

Administration

Foreign Visits

Name & Designation
Santanu Chaudhury, Director
B. Pesla, Pr. Sci

P.C. Panchariya, Sr. Pr. Sci.
A. Bera, Pr. Sci

Ajay Agarwal, Sr. Pr. Sci.
K.S. Raju, Pr. Sci.

Gaurav Purohit, Sci.

P.K. Tanwar, Sci.

Sanjay Singh, Sci.

Sumeet Saurav, Sci.

Raj Singh, Chief Sci.

J.L. Raheja, Chief Sci.
Santanu Chaudhury, Director
Anil Saini, Sci

Ajay Agarwal, Sr. Pr. Sci

B. Pesla, Pr. Sci

U.N. Pal, Pr. Sci

P.C. Panchariya, Sr. Pr. Sci
S.C. Bose, Chief Sci.

Aditi, Sci

Niraj Kumar, Sci.

Ankush Jain, Sci.

Santanu Chaudhury, Director
U.N. Pal, Sr. Sci

Mahanth Prasad, Sr. Sci

B. Pesla, Pr. Sci

Ajay Agarwal, Sr. Pr. Sci.
Sanjay Singh, Sci.

2015-16
127
198
64

Country
Taiwan

UK
Bangladesh
South Korea
Japan/Taiwan
Japan
Japan
Japan
Japan
Japan
Taiwan
Slovenia
Japan
Japan
Japan

USA
Germany
Ethiopia
Ethiopia
Itly
Singapore
Singapore
USA

UK

USA

USA
Taiwan

Taiwan

Sept. 2017-Aug. 18
115
169
61

Period
03.10.2017-06.10.2017
22.10.2017-07.11.2017
01.11.2017-04.11.2017
04.11.2017-13.11.2017
11.12.2017-15.12.2017
16.12.2017-23.12.2017
16.12.2017-21.01.2018
16.12.2017-21.01.2018
16.12.2017-15.03.2018
16.12.2017-09.02.2018
25.12.2017-30.12.2017
15.01.2018-24.01.2018
15.01.2018-19.01.2018
15.01.2018-24.01.2018
22.01.2018-26.01.2018
27.01.2018-04.02.2018
22.01.2018-26.01.2018
06.03.2018-16.03.2018
06.03.2018-16.03.2018
18.03.2018-29.03.2018
25.05.2018-31.05.2018
25.05.2018-31.05.2018
04.06.2018-07.06.2018
07.07.2018-22.07.2018
21.07.2018-31.10.2018
21.07.2018-30.10.2018
21.08.2017-24.08.2017
21.08.2017-24.08.2017
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Appointments

Name
Bhanothu Yakub
Nishtha Gurjar
Hardev Singh

Congratulations!

Promotions

Name & Designation
D. Palaniandi, STO (1)
A. Ravi, STO (1)

N.K. Pandey, STO (3)
S. Saleemullah, STO (3)
Subha Laxmi, TO

P.D. Ajal, Super. Er.
Ashok Nayak, Exec. Er.
N.K. Singh, TA

Vipin Kumar, TA

O.P. Jangir, TA

P. Parjapat, TA

R.S. Chouhan, TA
Pawan Pareck, TA

D.K. Panwar, TA

A.K. Khandelwal, TA
R.K. Sharma, TA
Viswas Saini, TA

V.S. Rawat, TA

A K. Upadhyay, TA
Chatru Ram, Jr. Engineer
N.S. Meena, Jr. Engineer
G.S. Meena, TA

B.K. Kushwaha, TA
T.P. Singh, TA

Bijendra Kumar, TA
Prashant Sharma, TA

Tarachand, Lab Attendant (2)

Anil Sharma, TA

Designation
Tech Officer
Tech Officer

Asst. Engineer

Promoted to
STO (2)

STO (2)

PTO

PTO

STO (1)

Sr. Super. Er.
Super. Er.
TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

TO

Asst. Engineer
Asst. Engineer
TO

TO

TO

TO

TO

Lab Assistant
TO

Date
14.05.2018
14.06.2018
25.06.2018

w.e.f

23.04.2015
03.05.2015
03.08.2015
05.08.2015
18.08.2015
08.09.2015
28.12.2015
31.01.2016
02.02.2016
02.02.2016
02.02.2016
02.02.2016
03.02.2016
07.02.2016
09.02.2016
10.02.2016
10.02.2016
11.02.2016
21.02.2016
22.02.2016
23.02.2016
23.02.2016
23.02.2016
24.02.2016
14.03.2016
16.03.2016
15.06.2016
24.06.2016
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Shakuntla Devi, MTS
N. Kanagaraj, TA
Rakesh Meena, TA
G. Gunasekaran, Sr. Tech (1)
N.T. Ravi, Sr. Tech (1)
Ghanshyam Saini, TA

S.K. Sharma, MTS

Retirements
Name

N.B. Singh

V. Ravichandaran
Sugan Kanwar
P.V.L. Reddy
Bajrang Lal

A. Mistry
Bajrang Lal
Sumitra Devi

S. Uma

G.D. Joshi
Vijendra Singh
Sarita Bhandari
Anil Kumar
Ram Singh Meel
Harphool Singh

Ashok Kumar Gupta

Ram Niwas Jangir
Mange Lal
Pratap Singh

MTS

TO

TO

Sr. Tech (2)
Sr. Tech (2)
TO

MTS

Designation
Chief Scientist
Sr. Technician (2)
MTS

Chief Scientist
Sr. Technician (2)
Pr. Tech. officer
Safaiwal

Lab. Attendant
Pr. Tech. officer
Lab. Attendant
Sr. Technician (2)
Sr. Technician (2)
Chief Scientist
Sr. Technician (2)
Astt. (Gen.) Gr. |
Pr. Tech. officer
Sr. Technician (2)
Lab Attendant

Bearer

We wish them a peaceful and happy retired life.

16.07.2016
20.07.2016
03.08.2016
08.08.2016
08.08.2016
10.08.2016
26.12.2017

w.e.f
30.11.2017
30.11.2017
31.12.2017
31.12.2017
31.12.2017
31.01.2018
31.01.2018
31.01.2018
28.02.2018
31.03.2018
30.04.2018
31.05.2018
30.06.2018
31.07.2018
31.07.2018
31.08.2018
31.08.2018
31.08.2018
31.08.2018
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Budget Summary

Budget Head Sanctioned Amount Actual Expenditure
2017-18 (Including Laboratory
(Rs. in lakh) Reserve Fund) 2017-18

(Rs. in lakh)
A. Revenue

Salary & Salary Linked Allowances 3782.281 3840.014
Re-imbursement of Medical Expenditure 75.500 77.718
Overtime Allowance 0.000 0.000
Honorarium 1.000 0.746
Leave Travel Concession 24.000 23.626
T.A. (India) 21.000 20.998
T.A. (Foreign) 1.000 3.783
Professional Update Allowance 14.000 13.766
Total Other Allowances 136.500 140.637
Total Salaries (P-01 to P-03) 3918.781 3980.651
P-04 Contingencies 505.750 505.750
P-05 HRD 0.000 0.000
P-06 Lab Maintenance 349.660 349.660
P-701 Staff Quarters Maintenance 83.500 83.500
P-07 Chemicals, Consumables & other Res Exp 527.000 527.679
Total Revenue 5384.691 5447.240
B. Capital
P-50 Works/Services 123.530 117.604
P-50 Apparatus & Equipment 1660.000 1660.734
P-50 Office Equipment 15.000 15.637
P-50 Furniture & Fittings 5.000 7.079
P-50 KRC Books/Journals/E-Journals 115.666 115.666
P-50 Vehicles 0.000 0.000
P-702 —Capital (Staff Quarters) 140.468 140.468
Total (Capital) 2059.666 2057.188
Total (Revenue+Capital) (A+B) 7444.357 7504.428
C. MLP/FTT/FTC/NWP/HCP 1016.750 1011.876
Grand Total (A+B+C) 8461.107 8516.304
External Cash Flow Attracted 4086.902
Laboratory Reserve Generated 319.198
Laboratory Reserve Utilised 66.859
Net Laboratory Reserve 686.461
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DEVELOP DELIVER

Recent Devices and Technologies Developed

Testing of 42 Ghz 500 W solar tree 35 kV/3kA thyratron
gyrotron at IPR installed at CSIR-CEERI testing at BARC

140 W Ku-band space TWT PRADUMN unit Micro cantilever-based
sensing platform

Gas detection system using loT Mercury-free UV lamp Photovoltaic-thermal (PVT)
enabled packaged gas sensor based air purifier co-generation system

CSIR-Central Electronics Engineering Research Institute

e - 333 031, YSIRAM, WIRd/Pilani - 333 031, Rajasthan, India

Phone : +91 1596-242111, Fax : +91 1596-242393 Email : director@ceeri.res.in
Website: www.ceeri.res.in
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