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It is a great pleasure for me to present the annual report of CSIR - Central Electronics Engineering Research
Institute (CSIR-CEERI) for the period, April 2022 to March 2023. | shall give an overview of the overall achievements
of the Institute with some notable contributions as well as the major initiatives in this report.

During last couple of years, the whole world is gradually recovering collectively from the adverse effect
of the COVID pandemic and associated socio-economic situations. Despite many challenges during and after the
COVID tenure, CSIR-CEERI has successfully completed several projects. Some of the notable achievements are
related to the development of thermionic emitter for high-thrust propulsion system, effective management of rain-
water harvesting for safe drinking water and optimal usage for agriculture, spectroscopic platform for detection of
milk adulteration, sensor network for indoor air quality monitoring, high current density sheet-beam plasma cathode
e-gun, autonomous drones for warehouse management and x-ray scanner-based threat object detection system. These
projects were sponsored by various Government agencies like VSSC-ISRO, Department of Science and Technology
(DST), SERB-DST, Ministry of Electronics and Information Technology (MeitY), Department of Atomic Energy
(DAE) and Industries like M/s Krystal Vision Image Systems Pvt. Ltd., M/s Cognizant Technology Solutions India
Pvt. Ltd. As fruitful outcome of previously completed projects, few important technologies have been transferred to
some industries.

CSIR-CEERI, at present, is involved in nine number of mission-mode projects sponsored by CSIR. Out
of these, the Institute is leading two mission-mode projects, namely, Indigenous Development of Technologies for
Advanced Devices and Laboratory Instruments (IDEAL) and Al-enabled Technologies and Systems (AITS) as a Nodal
Laboratory. The Institute is expecting a number of technologies and products/ systems as output of these projects, which
would be quite relevant to the Indian industries. The Institute is also involved in other seven mission-mode projects as a
participating lab; these projects are related to food safety (ATLAS), plastic depolymerization and upcycling, hydrogen
generation and microwave-based flower drying activity under 3rd phase of aroma-mission, pan-India health-cohort
knowledgebase, LTCC-based materials for acrospace application and redox-flow battery activities. In addition, CSIR-
sponsored four Niche Creating Projects (NCP) are also being carried out by the Institute on sub-THz source and system,
photonic crystal-based W-band source, nanotechnology-based scandate cathode and so on. Apart from these, the Institute
isworking on several sponsored projects in the areas covering semiconductor, microwave and electronic systems. These
projects are in the fields of creation of common research hub on electronics and renewable energy, development of
TWTs for Ku- and Ka-bands, resource constrained Al, X-ray based baggage scanning, loT-enabled water management
including recycling and purification, autonomous drones for warehouse management and agriculture/ farmland survey,
digitization of Indian heritage sites, millimeter-wave front/back-haul for 5G-technologies, GaN-based materials and
devices including blue/green laser and LEDs, customized MEMS-based sensors and systems, environmental audio
and aroma digitization, flexible electronics, behavioural video analytics, thick-film sensor electrodes, THz source
development and so on. The sponsors include various Government agencies like DST, MeitY, ISRO, DRDO, Jal-
Jeevan Mission of Govt of India, Indian Navy and industries such as, REIL, KrystalVision, etc. Keeping an eye on the
global sustaining development and near-future prospects, the Institute is focusing on the capability-building in those
areas by supporting several In-House projects in the areas like green energy generation through microwave-assisted
system using biomass, environment protection through waste-to-wealth conversion, environment-friendly devices
and systems for safety and healthcare and development of various sensors associated to these devices and systems. In
fact, the Institute has 68 number of active projects during the tenure of April, 2022 — March, 2023. It had initiated 13
new proposals and successfully completed 6 projects in this tenure. During this period, 1 patent and 2 copyrights had



also been granted in addition to publications in several reputed journals and presenting various conferences. We also
transferred 2 Know-Hows to Industries during this period.

During the period of “Azadi ka Amrit-Kaal”, aiming towards building the Aatma-Nirbhar Bharat, CSIR-
CEERI has already initiated major activities for indigenization of some specific devices and systems, which are of
national importance in terms of strategic and/or societal requirements. For this, a CSIR-sponsored programme on
Indigenous Development of Technologies for Advanced Devices & Laboratory Instruments (IDEAL) is leading by
CSIR-CEERI, where CSIR-CSIO is involved as a participating Lab. It aims to develop a number of technologies
and product-prototypes for some advanced demand-driven devices/ modules and laboratory-instruments within the
country. Keeping in mind the commitment of G20 summit: One Earth, One Family, One Future, CSIR has also
emphasized on the research towards reaching the sustainable development goal set the United Nations through green
initiatives, considering inclusive growth and synergizing technologies, not only for the nation but also for the whole
world. CSIR has initiated various mission-mode projects through networking of several Labs on the areas like green
and renewable energy, carbon capturing, energy-efficient materials and devices, Al-based affordable healthcare
and so on, where CSIR-CEERI, as an electronics engineering Lab, is playing a major role. In order to leverage our
expertise towards societal needs of the country, and depending on the requirement of industries, as a follow-up of
successfully completed projects promising for technology-transfer to industries, some of the in-house activities have
already been initiated. These are related to green-technologies for waste management and hydrogen generation, Al-
enabled software package for further improvement of non-contact attendance system with updated versions, non-
thermal milk-pasteurization, etc. For certification through independent national authorities, efforts are being given to
maintain, improve and upgrade the existing NABL accreditation facility at Jaipur Centre. Keeping in view the need to
realize various sophisticated semiconductor-based devices, modules and systems, we have already adopted the Fabless
approach, where the fabrication of the devices would be outsourced in recognized Foundries with the optimized design
made by us. At the same time, we are planning create a state-of-art cleanroom facility with augmentation of various
sophisticated facilities and tools. Further, in order to put more synergy in our efforts and for enhancing our R&D
collaboration with industries, academic and other research laboratories, the Institute has signed several MoUs and
NDAS during this period.

Like previous years, this year also, we have continued several events in under JIGYASA and Integrated Skill
Initiative of CSIR. Several batches of undergraduate and post-graduate students from various engineering institutes all-
over India (around 160 students, during April, 2022 and March, 2023) have completed their training on Semiconductor
High-Impact Learning Program (SHILP) and other programs at our Institute. In addition, various batches training on
the rural outreach skilling: Vigyan- Gaon Ki Oar were conducted.

Students of AcSIR at CSIR-CEERI (under PhD and IDDP programs) are effectively engaged in various
applied and translational research under supervision of several scientists of the Institute to contribute towards the
mandate of the Institute. During the period of April, 2022 — March, 2023, twelve (12) candidates have been awarded
PhD degree and three (03) candidates have submitted their thesis whereas thirteen (13) new candidates have joined
in IDDP/PhD program. So far, forty-five (45) number students have been awarded PhD degree from AcSIR at CSIR-
CEERI, up to March, 2023. At present. 58 number of students are actively engaged in their research leading to PhD
degree.

I acknowledge all the sponsoring agencies, industrial partners and technology licensees for their support
and trust. | also take this opportunity to thank the Chairman and all members of the Research Council for their
guidance and inputs. I also thank my fellow scientists and supporting staff members for their continuous support and
contribution in achieving the goals of our Institute.

CSIR-CEERI is completing its 70 years in this September. By the year 2028, we will be completing our 75
years. To celebrate the Platinum Jubilee to the Diamond-cum-Palladium Jubilee of the Institute, during the period of 5
years, September, 2023 — September, 2028, we are planning for the demonstration of 75 new technologies/ products,
which would be quite relevant to the societal and strategic sectors of the nation, as well as to the industries. At the same
time, for the high-end research, in the era of quantum technologies, we want to put our immediate attention towards
quantum devices and sensors based on GaN- and diamond-based materials.

So, let’s work hand-in-hand with full dedication, enthusiasm and cooperation to achieve the target set by the
Institute for the nation.

Jai Hind !

(P.C. Panchariya)
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CSIR - Central Electronics Engineering Research Institute (CEERI) Pilani is a constituent laboratory
under Council of Scientific and Industrial Research (CSIR), established in the year 1953. The institute has
a research extension centre at Chennai and another research extension centre along with innovation-cum-
incubation hub at Jaipur. 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, the missions and mandates are identified 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 10T, 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 align with the focus of technology evolution and market demands. CSIR-CEERI has
now re-defined its R&D agenda to focus on Semiconductor Devices and Smart Sensors for IoT platform,
Al and Machine Learning, Integrated Cyber-Physical Systems, Electronic Instrumentation, Vacuum-based
Devices and Micro/ Millimeter-wave Devices for 5G and beyond. Special attention is given to channelize
our R&D targeting not only for strategic applications but also for specific societal applications in areas
such as Agri-electronics and Waste-to-Wealth generation. 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 is on its ways
of achieving this target. To increase the income of the laboratory, the focus is to enhance earning through
deliveries in public, strategic, societal, and private goods. The R&D activities in CSIR-CEERI are spread
over three areas namely, Electronic Instrumentation, Microwave/Vacuum Devices and Semiconductor
Devices & Smart Sensors.



Electronic Instrumentation: Electronic Instrumentation broadly includes development of various
electronic modules and systems including Cyber physical Systems (CPS) along with its standard and
calibration. 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 this area, computing, control, sensing and networking can
be deeply integrated into every component, and the actions of components and systems must be safe and
interoperable. It also connects strongly to the currently popular terms of Internet of Things (1oT), 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. It also focuses 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, defense, emergency response,
energy, intelligent manufacturing, and transportation. The confluence of the embedded and Internet worlds
has led this area towards more advanced and sophisticated systems. 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 the area of electronic Instrumentation can enable CSIR-CEERI to embark on a path to not
only 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 but also to develop appropriate
standard and calibration for these systems. Initiative for NABL accreditation for grid-connected solar
inverter testing facility at Jaipur Centre is one of major steps towards this direction. Vigyan — Gaon Ki Oar
is another big step taken by CSIR-CEERI, Pilani where local youths from nearing rural areas are being
given hands-on training on various house-hold electrical and electronic items to make them self-employed.
The capability to deliver smart sensors would supplement and complement growth in this area. The R&D
activities of two extension centres at Chennai and Jaipur in addition to two groups at Pilani are fully devoted
to contribute in this area.

Microwave/ Vacuum Devices: Microwave tubes and sources play a vital role in several fields of
strategic importance such as atomic energy, particle research, satellite communication, defense, biomedical
and industrial applications. Hence, the necessity of their development and production within the country has
been emphasized time and again. In addition to strategic area, CSIR-CEERI is now emphasizing to utilize
its expertise to contribute as per the social requirements of the country like waste-to-wealth generation,
hydrogen generation and so on. 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 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. CSIR-CEERI is how
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. In addition to strategic area,
CSIR-CEERI is now emphasizing to utilize its expertise to contribute as per the social requirements of the
country like waste-to-wealth generation, hydrogen generation and so on.

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 organizations
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.

Semiconductor Devices & 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. Various semiconductor-based devices and smart sensors are the key components for these systems.
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 (1oT) 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 1oT 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 in this are related to advanced MEMS-based sensors,
various opto-electronic devices including LEDs, bioelectronics, nanotechnology and miniaturization of the
sensing devices. The market projections of water and air quality monitoring, industrial 10T and wearable
sensors justify the focus on this area. It is predicted that mix of semiconductor devices including smart
sensor, machine learning and artificial intelligence can provide a new insight to predictive maintenance,
healthcare and environmental pollution monitoring. In CSIR-CEERI, a significant effort has been invested
into MEMS design and other semiconductor devices over the last 15 years. To leverage this expertise, CSIR-
CEERI has identified the opportunity of design and indigenous development of various semiconductor
devices, sensors and actuators along with associated module/system for different specific application based



on country’s need under Aatma-Nirbhar Bharat program. The application domains can cover micro-
sensors and actuators for physical quantities, communications (RF-MEMS) for strategic needs, chemical
assay (micro TAS) and biochemical/biomedical assay (bioMEMS) for healthcare and more importantly
for sensors and systems for Agri-electronics. Emphasis is given on establishing a Centre of Excellence
(CoE) in the area of Agri-electronics mainly because of country’s societal need and huge scope of work
in this area by developing various indigenous sensors/ devices and systems for customized application in
precision agriculture resulting in several advantages like improvement of quality and quantity of plants/
products, preservation of seeds/ foods, etc. leading to the improvement of overall quality of life. 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. Very recently, CSIR-CEERI has also
initiated an innovative hands-on training program, namely, Semiconductor High-Impact Learning Program
(SHILP) for undergraduate engineering students in order to create Industry-ready man-power in the area of
semiconductor device fabrication.
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Transfer of 10T enabled Smart Watch for
Vital Health Parameter Monitoring

Health monitoring in rural and sub-urban
areas is difficult due to poor connectivity of high-
tech hospitals and lack of availability of medical
experts. Health monitoring for elderly and disabled
persons is one of the most critical and complex
tasks now-a-day. loT-enabled real-time health
monitoring systems are in demand to monitor vital
health parameters of elderly and disabled persons
in the absence of high-tech hospitals and expert
medical professionals. The developed system is a
handheld ultra-low power, 10T enabled e-health hub
to monitor various vital health parameters in real-
time such as electrocardiogram (ECG) data, Blood
pressure (in mmHg), Blood Sugar (mg/dl), Heart
rate (in beats per minute), Blood oxygen saturation
(SPO2) (%) and body temperature (F). A piezo
resistive pressure sensor has been used for blood
pressure measurement, infra-red spectral sensor
for blood oxygen and heart rate measurement,
infra-red temperature sensor for body temperature
measurement and platinum electrodes for ECG data
acqusition. All of these sensors have been interfaced
with indigenously designed 8-bit microcontroller
based embedded system with on-board sub-GHz
wireless capability to acquire the data of vital health
parameters in real-time. Designed embedded system
also has on-board signal conditioning unit for each
interfaced sensor, which converts sensor response
into a readable form. The system also has on-board
intelligent power management unit which facilitates
the system to run with 3.7 volts /300 mAh lithium-ion
battery and also avoids overcharge and undercharge
conditions. An Android app has also been developed
to communicate with the e-health hub and to
provide facility of local level data visualization,
data storage on smartphone and transfer to third-
party cloud services. Apart from this a web-enabled
page-based dashboard has also been developed as a
global data visualization platform for expert medical
professionals to monitor their patients’ health in
real-time and also to provide suggestion directly to
patients. The developed device has been tested and
validated against standard equipment and also got
successful NABL certification.

Developed system for monitoring of vital health parameters

ToT transferred to M/s Kavitul Technologies Pvt. Ltd.,
Vadodra, Gujarat

Technical Specifications of the overall system

Parameter Blood pressure, Blood Sugar, Heart Rate, Blood
Oxygen (SPO2), Real-time Electrocardiogram
(ECG) and Body Temperature

Range Range of each vital health parameter is as per
human body

Resolution Blood pressure (1 mm Hg), Blood Sugar
(0.1 mg/dl), Heart rate (1 beat per minute),
Blood Oxygen (1 %), Body Temperature (0.1
Fahrenheit)

Operating 0-50 °C

Temperature

Other e System measures ECG, Heart rate, Blood

Features Pressure, Blood Sugar, Blood oxygen

(SPO2) and Body Temperature

Wearable device in watch form & user-

friendly

Connectivity with smartphone and web

server

Text message-based notifications and alerts

Local memory for data storage in network

unavailability situations

Runs with the 3.7 volts,

rechargeable battery

Low power consumption with low battery

indication

Data acquisition and storage at smartphone

and computer in .xIsx format

e Supports bi-directional communication
between doctors and patients

180 mAh




loT-enabled Handheld Colposcope System
for Cervix Condition Analysis and Cervical
Cancer Screening

India is among top countries who reports
highest number of cervical cancer cases every yeatr.
Colposcopy is a medical procedure which needs
to be carried out to diagnose cervix condition and
also to diagnose cervical cancer. Colposcope is the
instrument which allows gynecologists to perform
colposcopy procedure. India imports huge number
of colposcope devices every year from different
western countries. CSIR-CEERI team has now
developed an indigenous loT-enabled handheld
colposcope system for cervix condition analysis
and also for cervical cancer screening under Make
in India medical mission project sponsored by
CSIR. The developed colposcope system is cost-
effective and has the state-of-the-art features like
connectivity to smartphone-based app for quick
data visualization and analysis, cloud connectivity
for direct communication between patients and
doctors, software-based decision support to predict
cervical cancer and on-device rechargeable battery
support for continuous operation in rural camps.
The developed system has been deployed at various
hospitals for intensive testing and validation purpose.
Further, the technology has been commercialized to
M/s Divine Meditech, Noida on October 7, 2022
for mass production and also for launching this
technology in Indian market. The company will
bring the indigenous Make in India technology in
the market in next 3-6 months.

Technology being transferred to M/s Divine Meditech

Indigenous Development of InGaN/GaN Blue

and White Light Emitting Diodes (LEDs)
CSIR-CEERI has developed the indigenous

design and fabrication technology of InGaN/GaN

Multiple Quantum Well (MQWSs) based blue and
white light emitting diodes (LEDs). LED structure
was grown on c-plane patterned sapphire substrate
(pss). The grown LED structure consists of layers,
namely: buffer layer of GaN ( ~ 2 pum), n-GaN
(~ 2 pum, Si-doped), active region (InGaN/GaN
MQWs), AlGaN (~ 20 nm) electron blocking layer
and p-GaN (Mg-doped). Fabrication of blue LED
chip includes chip design, epitaxial design, and
unit process parameters such as photolithography,
mesa, transparent conducting layer for uniform
current spreading, n & p-contacts, passivation, wafer
thinning, backside reflector, dicing, and packaging of
chips. To convert blue light into white light, yellow
phosphor with Ce-doped was coated on blue LED
chip. The correlated colour temperature (CCT) of
the white LED is mainly dependent on the quantity
of yellow phosphor. This may vary from 3500 K to
10000 K.

Specifications of Blue & White LED chips
Chip size ~Immx 1 mm&0.5mmx 0.5 mm
Operating current (IF) : 20-150 mA

Operating forward voltage (VF): 2.8-5V

Typical VF @ 20 mA 128V

Pout (blue) @ 20 mA 124 mW
Emission wavelength 1455+ 5 nm
Luminous efficacy (white) 1 70-98 Im/W
CCT : 6400 K

1-V characteristics of blue LED Chromaticity diagram of white LED

Images of fabricated wafer, packaged blue and white LED
chips



Multiple Prototypes of Honey Adulteration
Detection System wusing NIR Spectral
Technique

Multiple  prototypes of the honey
adulteration detection system using NIR spectral
technique is designed, and fabricated. The spectral
sensing system acquires the information of the
sample in trans-reflection mode. Various authentic
honey samples are used for generation of the spectral
signature in the NIR region and chemometrics based
algorithms are applied on the spectral signature for
qualitative analysis. The three main components of
the system are embedded hardware, optical system
and application software. The hardware has been
realized using Node MCU ESP32, which is having
multiple communication protocol support. The
handheld NIR based spectrophotometer captures the
spectral signature in the range 1100 nm to 2500 nm
with a typical resolution of 1 nm. The hardware has
the features such as, controlling the light source &
detector, battery management unit for recharging,
SD card interface for data storage and library of
chemometrics models. A unique sample holder is
designed using quartz and stainless steel.

Developed honey adulteration detection system

The user can perform the measurement by
placing the sample in the sample holder and the
holder is placed above the optical system. The device
is controlled using an Android application which
initiates the spectrum capture, data visualization and
calibration. The NIR spectrum of the device ranges
from 1100 nm to 2500 nm. The captured spectral
data is then pre-processed for averaging, baseline

adjustment and normalization etc. The spectral data
is further corrected for multiplicative scattering to get
rid of any additive or multiplicative scatter effects.
The spectral data reduction is achieved by choosing
only the appropriate frequency through evolutionary
data optimization technique. In NIR spectroscopy,
the acquired spectra invariably contains some
redundant information due to scattering effect.
Therefore, application of pre-processing techniques
becomes very important step before going for any
qualitative or quantitative analysis.
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Human Drowsiness Detection Systems
Applicable to Driversand Industrial Workers

Drowsiness of drivers is a problem with
severe consequences for the drivers and road safety.
[A study by the Central Road Research Institute
(CSIR-CRRI) showed about 40% of road accidents
are due to doze off at the wheel on the 300-km Agra-
Lucknow Expressway]. To address this problem,
CSIR-CEERI is developing a drowsiness detection
system based on behavioural and physiological
measures.

The system has two components, i.e.,
vision based and Physiology-based. The Vision
based component captures the facial parameters
like eye blinks, blink rates, eye closure, eye state as
open or close through the vision camera placed at
the Dash Board of the vehicle. The driver will be
assessed for drowsiness based on the occurrences of
the above-mentioned parameters. The Physiology-
based component is based on the acquisition of
ECG signals from steering wheel electrodes. In this
component, the driver is assessed for the drowsiness
based on the trend of his Heart rate and Heart Rate
variability as seen through the ECG signal. The
detailed methodology is depicted in the figure.

Detailed methodology of the complete system

CSIR-CEERI team has developed the
custom ECG hardware module to record the ECG
data and also to send it to the main processing
unit. The processing unit analyses the ECG signal
and produces the decision based on the trends seen
in HRV while driving. ECG data of more than 20
subjects have been recorded using the Truck Driving
Simulator (figure) facility established at CSIR-

CEERI Chennai Centre. The ECG data recorded by
the developed custom ECG Hardware isinagreement
with reference ECG device (Holter ECG) as shown
in the figure. Development of Signal Processing and
Al algorithms for inference generation from ECG
and video signals is in progress.

Truck driving simulator facility established at CSIR-CEERI
Chennai Centre

Data agreement with reference device

Development of 222 nm Radiation source
Ultraviolet (UV) radiation sources are
highly demanding due to their wide application in
advanced semiconductor treatment technologies,
synthesis of new materials and the modification
of material properties, various chemical processes



of medicine and biology, disinfection of industrial
wastes, purification of water and air, etc. Direct
exposure of ultraviolet (UV) light to airborne
viruses is an effective approach that has long
been established. Traditionally, UV lamp with
characteristics wavelength of 253.7 nm is used for
disinfection, water purification, etc. However, this
lamp can be used in unoccupied spaces only, since
this wavelength is hazardous to skin and eyes when
used in an occupied public place. In this context,
recent attention has mainly been focused on the
generation of the Krypton/Chlorine (Kr/Cl,) based
222 nm Far-UV-C radiation excimer source called
as excilamps which are safe for the human being
and exhibit the disinfection property.

To generate this excimer source for high-
power radiation, different discharge mechanisms
have been employed but dielectric barrier discharges
(DBD) are becoming a significant excitation
mechanism. We have been studying, by experiment
and also through modeling, the plasma reactions in
Kr/Cl, mixtures produced by a high-voltage unipolar
pulse at repetition rates of few kHz frequencies and
at total pressures of 50-200 mbar. Here a study of
DBDs operating at somewhat lower pressures reveals
that the discharge is homogeneous, whereas at higher
total pressure, filamentary discharge is usually
observed. Our main focus is to identify operating
conditions that lead to high peak and high average
radiation power densities and also to see the effect of
chlorine percentage for the efficient generation of

Temporal evolution of measured current (blue line) with the
applied voltage (black line) of 222 nm radiation source

222 nm Far UV-C radiation. The temporal evolution
of measured current & voltage wave forms and
KrCl* number density are shown in the figure. The
discharge image and typical emission spectra are
alsoshown in the figures, respectively.

Time dependence of KrCl* number density for different Cl,
percentages through modelling

Thedischarge image of the developed 222 nm radiation source

Typical emission spectra with a gas mixture of Kr/Cl, at 100
mbar and 1% of chlorine

Development of Al Algorithms for Drone
based Aerial Inspection of Power Line Tower
Infrastructure

The power grid is the backbone of any
country as it plays a vital role in its economy. Lack
of proper maintenance of power line infrastructures
may cause power shortages and serious blackouts.
The traditional methods for power line inspection
use foot and helicopter patrolling. These methods



have certain limitations as they completely rely on
the domain knowledge and observation skill of the
inspectors. Besides, these methodsaretime-consuming
and costly. Recent progress in UAVs and low-cost,
high-resolution digital cameras enforces the use of
UAVs for power line inspection, thereby reducing
the cost and time to a great extent. In this project
activity, CSIR-CEERI researchers are developing
fully customizable and intelligent embedded platform
integrated with UAVs for automatic inspection of
power line infrastructure. CSIR-CEERI team has
created a labelled dataset of about 12000 images for
power line components. Using this dataset, the deep
learning based algorithms have been developed.
Developed algorithms can automatically detect
Insulators, Spacers, Bolts, Missing Bolts, and Bird’s
Nests in UAV captured images with an accuracy
of more than 90%. The figure shows the results of
developed algorithms for automatic detection of
different power line components.

Results of developed algorithms for automatic detection of
different power line components

Autonomous Drones for Aerial and Close-up
Surveys of Agriculture and Farm Land

Under the project, a test drone platform is
built with Al computational capabilities. The drone is
capable of flying in manual, guided and autonomous
mode. The flight stability is already ensured with
multiple field testing and now we have moved on
with developing Al based navigation for drones.

Developed test drone platform

The above images show Al segmentation output in a
given image. These segments will be utilized for making
autonomous drone navigation within un-structured
environments



The video segmentation modelshas been
developed for identifying pathways in the video
feed. A control algorithm will be developed to
follow the path and to navigate autonomously. The
output of the segmentation model can be seen in the
figure.

Characterization of handheld Cold
Atmospheric Pressure Plasma jet (C-APPJ)
Source suitable for Biomedical Applications
Thegeneration of cold plasmaatatmospheric
pressure is a new technique that unlocks the door and
opportunities in the field of material treatment and
biomedical applications. This is helping to provide
improved solutions in the field of material science,
plasma medicine, food science, agro-processing,
etc. A portable cold plasma jet source with novel
geometry and excited by short pulsed high frequency
(HF) voltage has been designed and developed for
its usefulness in material treatment and biomedical
applications. The cold atmospheric pressure plasma
jet source comprises selective components for
the gas injection, electrode arrangements, plasma
generation and plasma plume formation. A unique
hollow pipe arrangement has been used for linear
gas inlet and radial outlet, and support for short
pulsed HF voltage pin electrode connection wherein
the laminar gas flow is maintained in the customized
discharge zone for efficient plasma generation.

The portable C-APPJ source produces
uniform plasma in the discharge zone to form a stable,
fine and long plasma plume. The plasma plume
interacts with the ambient air and creates chemically
rich media. There is a special characteristic
arrangement has been made in the developed
handheld prototype of pencil size C-APPJ source for
controlling ambient species diffusion by creating a
different gas environment around the plasma plume,
which effectively shielded it from the ambient
environment. Oxygen, Nitrogen, and their different
proportions are basically used for the discharge
analysis and characterization of the portable C-APPJ
source for their potential biomedical applications. The
characterization includes the analysis of the formation,
propagation and elongation of plasma plumes in

different shielding gas environments to determine
the condition for the efficient generation of Nitric
Oxide (NO) and Hydroxyl radical (OH). Both of
these reactive radicals are important in biomedical

Prototype of Hand-held cold atmospheric pressure plasma
jet (C-APPJ) source generating cold plasma plume (a)
operated Internal assembly (b) 3D drawing, (c) handheld-
version

Typical V-I characteristics of C-APPJ source

Emission spectra of the developed Hand-held cold
atmospheric pressure plasma jet (C-APPJ) source at
operating parameter 5 kV, 30 kHz and admixture of Ar/ O2
of 1 % with 3 SLM flow



treatment. The characteristics V-l curve and the
emission spectra of the developed handheld C-APPJ
source are shown in the figure.

Al-enabled Waste Plastics Sorting System
using Near Infrared Spectroscopy for
Resource Recovery from Polyolefins

At CSIR-CEERI, Chennai Centre a Near
Infrared (NIR) Spectroscopy-based in-line automatic
sorting system has been developed that is useful for
sorting mixed plastic waste into different value-
added polymer fractions for efficient recycling. The
system can be used for real-time, non-destructive,
and fast sorting of mixed waste plastics into
different value-added polymer fractions for efficient
recycling. It can aid in the easy management of
solid plastic waste for recycling.

Some of the salient features of the system
are:

*  Automatic, in-line identification of 6 types
of mono-molecular plastics (PET, HDPE,
PVC, LDPE, PP, PS) moving on asingulated
conveyor (extendible to multiple-lanes)

*  Identification of both hard (3D) and Flexi
(2D) mono-molecular plastics (thickness
above 100 microns) possible

e Provision made for sorting of 2 types
(extendible to more)

e Useful for sorting mixed plastic waste into
different polymer fractions

e Based on Near Infrared Spectroscopy and
Chemometric techniques

Currently, the team is optimizing the
mechanical subsystems for the best performance.
The system is being developed with funding
from CSIR as part of Mission-mode activity on
depolymerization and upcycling (DEPOLUP).

Al Computing Facility

CSIR-CEERI has established a State-of-
the-Art Al computing facility to support computing
requirement in Al mission projects across CSIR.
The key features and configuration of existing Al
computing facility:

e 5 PetaFlops GPU facility for Al/Deep
Learning Applications (Cluster of Five
NVIDIA DGX Systems with Voltal00
GPU).

e Cluster of 5 Inferencing servers equipped
with NVIDIA P-40 for inferencing the Al
models.

» 100 TB of performance storage directly
connected with NVIDIA DGX cluster.

* Deep learning training, inference and
accelerated analytics in one system.

e Framework for Automated Job Scheduling
and Analytics of Users allows Job
Submission, Monitoring and Remote
visualization, Control for Real-time
Monitoring & Job Analytics.

At present, this facility is being used by
researchers of CSIR labs for developing and testing
of Al algorithms.



Al Computing Facility Architecture and Facility

Plasma Activated Water for
Agriculture Applications

The cold atmospheric pressure plasma
sources and systems are very useful potential for
food and agriculture applications. Cold plasma
has many advantages in agriculture, owing to its
operation at low temperatures and short processing
times, without inducing damage to samples (crops,
foods, seeds, humans) and the environment. The
latest approach in this direction is to generate Plasma
Activated Water (PAW) for potential agriculture
applications. PAW is an alternative method of cold
plasma treatment. In fact, PAW is a solution treated
with atmospheric cold plasma, and is an eco-friendly
technique with minimal changes in agriculture/
food products, making it a suitable alternative to
traditional methods. PAW contains various long and
short-lived chemical oxygen and nitrogen-reactive
species. Actually, injection of the cold plasma in
the water causes the change in density of reactive
oxygen species (ROS), reactive nitrogen species
(RNS), pH, oxidation-reduction potential, electrical
conductivity, and so on, and affects seed germination,
plant growth, and the quality of the agricultural
product.

(PAW)

The experimental investigation has been
carried out for the effective generation of reactive
species in the PAW with air and nitrogen as working
gases, and using normal tap water and DI water for
different treatment times. Further, a comparative
study has been done for the formation of chemically
reactive species intap water and D1 water after plasma
treatment. For the PAW generation, a specially

designed DBD-based atmospheric cold plasma jet is
used due to its current limiting factor and simplicity.
The jet is operated at room temperature and pressure
at 7 kV with a pulse repetition of 25 kHz. At these
experimental conditions, different water samples
(tap and DI) are treated with cold plasma at different
time intervals (0, 3, 6,9, 12, 15 min), where untreated
water is considered for 0 min cold plasma treated
of water. The plasma treatment of samples is also
done by maintaining different distances between the
plasma plume and the water surface. An in-depth
investigation is carried out for the measurement of
PAW parameters such as nitrate, nitrite, electrical
conductivity (EC), oxidation-reduction potential,
total dissolved solids (TDS), temperature and pH
in plasma-treated water for different treatment
times and different distances of plasma jet with
water sample. The findings have clearly indicated
higher concentrations of the reactive species in the
generated PAW in case of tap water as compared to
DI water.

Cold atmospheric plasma single jet source for water
treatment

Due to its potential microbicidal properties,
PAW has also been potentially used for food
and biomedical applications. At CSIR-CEERI,
design and development a technique for the



generation of plasma-activated water (PAW)
from the cold atmospheric pressure plasma
jet (C-APPJ) system, have been carried out as
shown in the figure. The developed prototype of
C-APPJ source-based Plasma Activated Water
(PAW) technology has been tested for seed
germination and plant growth enhancement. A
preliminary study indicates its application in
food and agriculture applications.

The cold plasma source can generate many
chemically reactive species depending on the type
of gas used for the discharge. The reactive species
are identified by optical characterization by using
a spectrometer (Ocean Optics) of the developed
plasma sources, as shown in the figure. The
wavelength emission from 300-400 nm shows the
majority of a nitrogen species band.

Optical emission spectrum of atmospheric pressure cold
plasma jet for the absorption of effective reactive species
formation

Initially, for testing, 100 ml of DI and tap
water is taken for plasma-activated water (PAW)
generation. The changes in the parameters of
plasma-activated water generated from DI water, at
different treatment times, are summarized in Table
1. The nitrate, nitrite, ORP, and H202 concentration
increases with an increase in the plasma treatment
time of the sample. The decrease in the pH is
observed with the rise in plasma treatment time in
DI water- PAW, while in tap water- pH value of
PAW remains almost constant.

Table -1

Substrate Integrated Waveguide (SIW)
Technology: Future of High Frequency
Components

Substrate Integrated Wave (SIW) or post
wall-wave guide is planar waveguide technology
suitable for integration with millimeter-wave planar
components and devices. In general waveguides
relate to an air-filled hollow, 3D (Three Dimensional)
metallic structure of rectangular or circular geometry.
Using Substrate Integrated technique, it is possible to
fabricate a synthetic rectangular waveguide of 2.5 D
or planar configuration. SIW topology comprises of a
thin substrate layer of around 250 pm (micrometer)
having metal lamination on top and bottom along
with densely spaced metal filled via-post wall. While
the top and bottom metal claddings works as metallic
boundaries, the metal filled via wall at both side
works as fencing for electromagnetic waves from
leaking out, or from producing undesired radiation.
SIW is capable to provide lower loss than its popular
competitors, suchasMicrostriporstrip linetechnology.

(a) Designed SIW (Substrate Integrated Waveguide), (b)
Metal filled Via-post wall. Yellow colour showing metallic
parts and Grey colour represents dielectric substrate



Return Loss magnitude (in dB) plot of the designed SIW.
Plot represents Transmission Zone (dotted black line) from
above 40 GHz

Infact, Millimeter wave frequencies above
30 GHz to beyond 60 GHz and Sub-terahertz
frequencies like above 0.1 THz (100 GHz) are crucial
for future wireless mobile radio-communication
systems, like 6G and beyond.

(a) E-field contour plot and (b) H-field contour plot, of
designed SIW at 60 GHz. Plot represents near-zero leakage
from metallic via-post walls. No leakage radiation can be
seen here, most of the signal can be transmitted from input
port to the output port

Developmentand Switching Characterization
of Multi-Gap Multi-Aperture Pseudospark
Switch (MGMA-PSS)

The development and characterization of a multi-
gap multi-aperture pseudospark switch (MGMA-
PSS) was done under the CSIR Young Scientist
Award Scheme of Extramural Research (EMR)
Grant. Three single gaps are coaxially cascaded to
make the three gaps arrangement with the uniquely
designed drift space region. Chicane is designed
for the protection of the gap insulator. The kidney-
shaped ring slot electrodes with baffles have been
integrated to obtain fast and smooth switching at
high voltages with decreased electrode erosion due
to high current.

Lab Experimental setup with the external circuit

For the design of the saturable inductor, a
ferrite core is selected because of the low hysteresis
loss. The saturable inductor is used in series with
the anode of the switch, which makes a delay in
current rise to reduce the commutation loss during
the operation and also provide better switching. The
commutation loss is improved up to ~95% with five
inductor cores. With this geometry of the switch and
the designed saturable inductor, the experimental
analysis is done. Lab Experimental setup with the
external circuit is shown in the figure. The prototype
with an external circuit and designed saturable
inductor are shown in the figure and the switching
characterization with the different number of cores is
shown in the figure. From the obtained experimental
results, the saturable inductor is not only improving



the commutation loss but also it is beneficial for the
improvement in the life of the switch with smooth
switching as shown in the figure.

Prototype with an external circuit (left) Designed saturable
inductor for the experiment (right)

Switching characteristics with and without a saturable
inductor (SI)

Development of Dielectric Barrier Discharge-
based UV/VUV (172 nm) Excimer Source
The VUV light at 172 nm radiation is very
much useful for cleaning and removal of VOCs
to prepare water for semiconductor applications,
and also for surface modification of biomaterials
including for other materials for their potential
applications in medicine, biology, food and
agriculture. The dielectric barrier discharge (DBD)
plasmas are the most promising method to generate
the efficient, wide-band and eco-friendly vacuum
ultraviolet (VUV) 172 nm radiations. The 172
nm VUV radiation is generated by exciting the Xe
plasma at a certain pressure with suitable electrical
energy and waveform. The developed excimer lamp
consists of a helical electrode placed co-axially
in the quartz envelope with a gap of 9 mm. One
electrode is hermetically sealed inside the quartz

tube, the other is screen-printed on the quartz tube
and the discharge is initiated by applying pulsed
voltage (shown in the figure). The experimental
characterization has been carried out as per the
schematic given in the figure. The -electrical
characteristics have been recorded using the
Tektronix voltage probe and Pearson current
transformer, as shown in the figure. The emission
spectra generated were registered by the Ocean
optics HR4000 Spectrometer having a measuring
range of 200-1000 nm. The VUV spectra are
measured by placing the tube inside the chamber,
which is recorded using the McPhersons 234/302
VUV Monochromator.

Discharge appearance in the developed excilamp at
different conditions: Xe at 200 mbar, 25 kHz (top-left); Xe
at 200 mbar, 50 kHz (top-right); Xe at 100 mbar 50 kHz
(bottom-left); Ar gas, 300 mbar, 50 kHz (bottom-right)

Schematic of the experimental characterization of co-axial
172 nm VUV radiation source



The VUV emission spectra of the developed
Xe excilamp is shown in the figure that clearly
indicates that the spectral line of peak wavelength
172 nm has been obtained having FWHM ~15 nm. It
is clearly shown in the figure that intense radiation is
achieved at higher pressure. Higher pressure results
in a higher concentration of Xe"(1s./1s,) metastable,
which forms a Xenon excimer (Xe,") through the
reaction Xe" + 2Xe=> Xe,” + Xe. The rate of this
reaction is mainly dependent on the electron density
and electron temperature parameter of plasma. The
reaction chemistry is significantly affected by the
gas pressure or the applied voltage pulse.

Measured temporal evolution of current (blue line) with the
applied voltage (black line)

VUV Emission spectra of Xenon excilamp for 4.5 kV, 50 kHz
at different gas pressure

Compact Photonic Crystal
W-band Source

Development of PhC based W-band source
is an ingenious approach to bridge technological
and physical aspects of vacuum electronics. It has
strategic as well as societal sector applications such
as high data rate communication, food inspection,
medical diagnosis, and imaging systems.

(PhC) based

DCSIR-CEERI has developed real-time
W-band RF characterization set up using W-band

W-band harmonic hetrodyne set-up made up of W-band
harmonic mixer with diplexer, VNA as a RF source, signal
generator as a LO and spectrum analyzer/ oscilloscope to
measure the downconversion frequency.
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Title : Plastic Depolymerization and Upcycling
Sponsorer : CSIR

Amount  : Rs. 388.979 Lakh

Duration : 3 Years

Brief Description:

CSIR-CEERI is working on the
near infrared  spectroscopy  (NIRS)-based
characterization of mono-polymers/mono-layer
plastics. Mono-polymer and mono-layer plastic
materials give highly specific signatures in the
NIRS band (900-1700 nm). Advanced data science
along with Chemometric based modelling can be
used to augment identifiability. With regard to the
requirements for Pyrolysis, materials made up of
polyolefins such as Polypropylene and Polyethylene
(both flexi/soft and robust/hard) have to be identified
(positive sorting). On the other hand, materials made
up of Polyethylene terephthalate, multi-layered
plastics containing metals and halogen-containing
polymers have to be rejected (negative sorting).

Some of the technical considerations in this
process includes:

e Determination of optimum NIRS system
characteristics ~ (wavelength region, slit
width, number of sensors in an array

configuration, desirable resolution etc.)

e Optics design to ensure collection of signals of
adequate SNR (e.g. Soft plastics; dirt & moisture
in samples)

e Al/Chemometric Modelling

e Sample collection & establishment of database of
polymer spectra

¢ Mechanical/mechatronic feeding/sorting systems

The team is currently working on developing
a full-scale setup with required mechanical sub-
systems and mechatronic sorting interfaces.

Title Pyrolysis of Methane towards Green
Hydrogen

Sponsorer : CSIR

Amount  :Rs. 178 Lakh

Duration : 2.5 Years

Brief Description:
Methane is the second greenhouse gas

besides carbon dioxide (CO,) and its share in global
warming is much larger than that of CO,. Almost all
the advanced nations in the world as well as India
are striving for development of clean technologies to
minimize the emission of GHG, as well as production
of clean H, as future fuel. Among all the routes of
clean H, production, Methane decomposition is a
promising option due to its high value of hydrogen
to carbon ratio. Moreover, methane decomposition
does not generate CO, which is an added advantage
towards achieving dual goal of reducing greenhouse
gas as well as clean H, production.

The aim of this project is to develop
and demonstrate microwave assisted methane
decomposition system for hydrogen generation as
well as obtaining carbon as a by-product.

Objective of this activity is demonstration
of microwave assisted decomposition of Methane in
laboratory scale. The activities include design and
development of a microwave assisted hot plasma
torch and a microwave applicator for methane
cracking.

Title : Longitudinal Prospective Cohort for Disease
Risk Assessment (Phenome India-CSIR Health
Cohort Knowledgebase)

Sponsorer : CSIR

Amount  : Rs. 25.75 Lakh

Duration : 5 Years

Brief Description:

This multi-centric program will involve
longitudinal collection and bio-banking of
biological samples from about 5,000 CSIR
employees, pensioners and their family members
with concurrent collection of multi-parametric data
and will include clinical questionnaire, lifestyle
and dietary habits, anthropometric parameters,
biochemical data, imaging/scanning and molecular
data including genomics, plasma proteomics,
and metabolomics. These data will be archived
in a central data server in a secured manner and
analysed using artificial intelligence-based tools
to identify risk factors and develop risk matrix for



various communicable and non-communicable
diseases, especially the cardiometabolic ones that
will be applicable to the Indian population. When
combined with prospective collection of biological
samples and analysis of the phenome using big-
data approach, it can yield a wealth of information
in establishing causation and development of
diagnostic and prognostic biomarkers especially
for chronic non-communicable diseases, which is
an emerging health crisis in India.

The overall aim of the project is to increase
the predictive accuracy of diagnosis and prognosis
ofcomplexdisorders like cardio-metabolic diseases.

Title : Integration of thermo-responsive Smart
Material Linear Displacement Actuator for Position
Control of 3D Printer Extruder using Al-based Self-
sensing Technique

Sponsorer :CSIR

Nodal Lab : CSIR-AMPRI

Participating Lab : CSIR-CEERI, M/s Additive
Manufacturing Pvt. Ltd, Secunderabad and M/s.
Avay Biosciences Private Limited, Chennai
Amount : Rs. 29.20 Lakh

Duration : 2 Years

Brief Description:

In the 1% phase of Al-Mission, the Shape
Memory Alloy (SMA)-based compact actuator
was designed & developed. Associated PC-
based Al enables self-sensing of the current
position determined, and control techniques were
implemented at the lab level. The prime objective
is to transform the existing PC-based development
into a standalone Al-enabled microcontroller
(ESP32)-based controller and to redesign of the
compact SMA actuator prototype for the 3D
printer extruder head micro-positing without an
additional position sensor. The developed actuator
system can simultaneously provide self-sensing
of current position and actuation together, which
causes reducing interface complexity and compact
footprint. As an intelligent material, the electrical
resistance of the SMA undergoes an observable
change with a metallographic transformation

between its parent phases (Austenitic <» Martensitic).
The present study has been conducted to understand
relationship between strain and resistance of the
SMA. The competence developed in associated
mathematical modelling is strain and resistance to
the SMA. Moreover, in addition to temperature,
stress can also affect the on-time electric resistance
value of an SMA to improve the performance of the
estimation and accuracy. In the project, the Al-based
position estimation and closed-loop control will be
deployed on the embedded/microcontroller board.

Title : Image Enhancement Techniques for Dual
Energy X-ray Baggage Scanning System and
Development of Imaging Software for Prototype
Industrial CT Machine for NDT Application
Sponsorer : M/s Krystalvision Image Systems Pvt.
Ltd. (Krystalvision), Pune

Amount  : Rs. 59.66 Lakh

Duration : 1.8 Years

Brief Description:

Phase | Development of image
enhancement techniques for dual-energy X-Ray
baggage scanning system (12 months). Phase 1l
Development of imaging software for industrial
prototype CT machine for NDT applications (18
months)

» Officially visited the manufacturing unit of M/s
Krystalvision Image Systems Pvt. Ltd. Pune,
from 16th to 18th June 2022 and collected
X-ray image samples of different bags required
for developing image enhancement technique

e Developed a dynamic weight-based image
fusion technique for fusing low-energy and
high-energy images to enhance X-ray image
details as shown in the figure

e Developed an HSI model-based single-
color palette for 3-color images in X-ray
material discrimination software. The developed
single-color palette improves color mixing and
smoothening effect as shown in the figure

* Developed a new effective atomic number
model and integrated it with the old one to
obtain a smooth color transition in overlapped
regions



Dynamic weight-based
image fusion technique

Low Energy Image High Energy Image

HSI color model-based
single-color palette

Existing 3-Color Palette

Title Human Drowsiness Detection Systems
Applicable to Drivers and Industrial Workers
Sponsorer : CSIR

Amount  :Rs. 151.70 Lakh

Duration : 2 Years

Brief Description:

Drowsiness of the drivers is a problem with
severe consequences for the drivers and road safety.
[A study by the Central Road Research Institute
(CSIR-CRRI) showed about 40% of road accidents
are due to dozing off at the wheel on the 300-km
long Agra-Lucknow Expressway]

The project aims at addressing the issues
related to monitoring and detection of the drowsy
driving behavior through an hybrid approach using
Behavioral and Physiological features:

e Monitor driver’s facial parameters

* Drowsiness symptoms like Yawning, Eye Blinks,
Rate of Eye Blinks, PERCLOS, Head movement

e Monitor driver’s ECG signal

e Estimation of Heart Rate from ECG

e Analysis of trends in HR for drowsy and Normal State

Title : MEMS Based Tunable Film Bulk Acoustic
Resonators with Magnetostrictive/Piezoelectric
Bilayer Composite Thin Films

Sponsorer : DRDO

Amount : Rs. 51.39 Lakh

Duration : 3 Years

Brief Description:

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 filters can replace
the necessity of switching between several filters to
have more than one filter response by introducing
tuning elements embedded into a filter topology.
Size of RF/Microwave system (cellular radio or
mobile phones) is continuously reducing due to
competitive market and therefore goal of the RF/
Microwave engineer to obtain small size, high
performance and low cost reconfigurable integrated
devices. Multiple functions are possible with a
single tunable microwave resonator.

Magnetostrictive (MS) composites are very
interesting because they have dimensional change
when placed in magnetic field and this phenomenon
is advantageous and can be utilized for tuning of
acoustic wave resonators. Through this technique
magnetic energy can be directly converted into
mechanical energy and vice-versa. When MS layers
are subject to magnetic field, there is strain produced
in magnetostrictive film due to film expansion along
the magnetic field direction. This produced strain
changes the Young’s modulus of MS layer and
denoted as delta-E effect.

Electromagnetic wave-based resonators are
large in size which is a limitation for miniaturization.
Microwave resonators are essential components of
communication filters. These resonators are excited
by electromagnetic wave and the size of device
are related to the wavelength and propagation
velocity of electromagnetic wave. Acoustic wave-
based resonators is a key technology and can



overcome above limitations for RF/Microwave
component size reduction. The key to the
extreme miniaturization of GHz range filters is
transformation of the electromagnetic wave to
an acoustic wave via piezoelectric effect. The
velocities of acoustic waves in solids are typically
intherange 0f3000-11000 m/s, whichisfiveorders
less than the velocity of an electromagnetic wave.
The wavelength is reduced by the same fraction
at GHz frequencies. This allows for realization
of small size acoustic filters for the GHz-range
with sub-millimetre dimensions. Conventional
filters are based on ceramic or surface acoustic
wave (SAW) based technologies which are not
usable at higher frequencies. Film Bulk Acoustic
Wave Resonators rely on piezoelectric effect.
The application of an external potential to a
bilayer piezoelectric material, produces internal
mechanical stresses that initiates the surface
acoustic wave propagate on elastic plate surface.
Acoustic waves are produced via impressed
voltage and the piezoelectric material converts
some of the electrical energy into mechanical
energy in the form of acoustic waves. These
waves propagate in the applied filed direction and
reflect-off from the air interfaces. This results
to a miniaturized, High Q, high power usable
and reconfigurable acoustic wave resonator and
filters. In this project, highly tunable acoustic
wave resonators and filters will be developed for
the defence communication applications.

Title : Graphene Based Flexible and Wearable
Strain Sensors for Prosthetic Hand Application
Sponsorer : SERB-DST

Amount : Rs. 40.68 Lakh

Duration : 3 Years

Brief Description:

The objective of this project is to develop
graphene nanostructures based low-cost flexible
piezo-resistive strain sensors for soft robotics
application. When the fabricated sensors are attached
to prosthetic hands, it is capable to detect the various
human motion gestures and therefore acts as a
human-machine interfacial system. Keeping in view

of the above perspectives, the project will focus on
the fabrication of flexible strain sensor using different
graphene nanostructures as an active material which
may further attach to a prosthetic hand.

Title : Broadband (> 10 GHz) Plasma-assisted
Interaction Structure Suitable for mm-wave
Generation

Sponsorer : BRNS-DAE, Mumbai

Amount : Rs. 28.95 Lakh

Duration : 3 Years

Brief Description:

The aim of the proposed project is to design
and develop plasma-assisted interaction structure
for microwave sources operating in W-band (75-
110 GHz). In this project, feasibility study of
the potential interaction structure suitable for
W-band will be carried out. This will be followed
by simulation study of role of plasma parameters
like plasma density, plasma frequency etc. inside
the interaction structure for efficient beam-wave
coupling. After this, optimization of plasma density
inside the interaction structure for improved
bandwidth will be carried out. Next stage would be
the design and development of broadband plasma-
assisted interaction structure suitable for W-band.
Finally, characterization of the developed broadband
interaction structure suitable for W-band will be
performed.

Title : Medium Pressure Mercury UV Lamps
Sponsorer : CSIR-CEERI

Amount : Rs. 53 Lakh

Duration : 2 Years

Brief Description:

The scope of the project is to validate,
optimize and refine the production processes and
material specifications for the Medium Pressure UV
Lamps, (as also discussed with the M/s HitecUV
Lamps Private Limited, Bangalore), considering the
functional interaction between its optical, thermal,
electrical and mechanical properties. M/s HitecUV
Lamps is engaged in the design, development and
production of different types of advanced Ultraviolet



(UV) lamps in India and providing technical support
on the use of these lamps to industrial users to help
them replace chemical processes with environment
friendly UV based processes, thereby reducing
carbon emissions, energy usage, air and water
pollution to meet increasingly strict Indian and
international environment and pollution control
regulations. Such types of the UV Lamps are being
imported for our societal and industrial applications,
and causing hurdles for the indigenous efforts for
advancing the technologies in high priority areas.
The proposed indigenously developed high power
UV Lamps would be very much suitable for the
applications in UV disinfection and sterilization
(drinking and waste water, air purifiers, food and
beverage industry swimming pools and ships'
ballast water); UV oxidation, UV curing and
photochemical processes in semiconductor and
electronics industries, etc.

The main objective of the project is to
design and develop High Power Medium Pressure
Mercury UV Lamps up to successful laboratory
prototype stage for technology demonstration and
possible ToTs.

M/s HitecUV Lamps Private Limited,
Bangalore 560001, is collaborating and also very
much interested for the development and production
of these UV Lamps for societal and industrial
applications.

Title : Al-enabled Technologies and Systems (AITS)
Sponsorer :CSIR

Nodal lab : CSIR-CEERI

Participating Lab : CSIR 15 Lab

Amount : Rs. 2348.70 Lakh

Duration : 3 Years

Brief Description:

Aim of the proposed mission project isto
develop Al-enabled systems and technological
solutions to solve Industrial and Societal Problems.
In total there are 18 project activities to be executed
under this mission project, and are categorized in six
work packages based on the applications areas viz.,

e WP 1: Al for Industrial Applications

e WP 2: Al in Healthcare

e WP 3: Al for Cyber Security and Privacy

* WP 4: Al for Advanced Material Design

e WP 5: Al-enabled Drone Technologies and
Applications and

* WP 6: Al Computing Facility.

Fifteen CSIR laboratories viz., CSIR-
CEERI, CSIR-4PI, CSIR-IGIB, CSIR-CSIO, CSIR-
IMMT, CSIR-CRRI, CSIR-NAL, CSIR-NEERI,
CSIR-CGCRI, CSIR-NML, CSIR-CMERI, CSIR-
NIO, CSIR-AMPRI, CSIR-1IP, and CSIR-CECRI
with scientists from Al background and application
domain background are participating in this mission
project.

The overall objectives of the mission project
are:

e Development of Al based technologies and
systems for addressing the problems related to
Industries, Healthcare Sector, Cyber Security
and Privacy, Advanced Material Design,
Drone Technologies and Applications, and Al
Computing Infrastructure;

o Strengthening knowledgebase in the area of
Al Algorithm Development and Al based
System Design;

e Targeting High quality patents and high
impact publications; and

Training human resource (in terms of
trained man power such as Research Associates,
Ph.D. students and project fellows).

Title : Demonstration and Deployment of loT-
enabled off-the-shelf/indigenous Sensor System to
Measure and Monitor Water Quality, Quantity and
Regularity for Water Service Delivery at Selected
Pilot Location

Sponsorer : CSIR

Amount :Rs. 13.97 Lakh

Duration :1 Year

Brief Description:
Proposed work program is a step forward



in providing cutting - edge research with an
interdisciplinary/  transdisciplinary ~ approach,
involving  multi-institutional ~ CSIR  team,
community-based/ stakeholder-driven solutions, and
convergence of emerging technologies (loT, GIS,
GPS, quantum dots, imaging, chemometrics, smart
wireless networks, data analytics for threat analysis,
forecasting, and use of machine intelligence for
optimising technologies & decision support system
for operation and maintenance of water resources), to
provide assured and long-term availability of water
quality and quantity at the selected pilot location.

Using real-time monitoring, expected losses
of water in the distribution system can be decreased
from 35% to around 5% while maintaining water
quality. It is expected to bring about an economic
improvement in terms of efficiency, health, and
saving of water for future generations and the
reduction in energy costs. It is estimated that
these comprehensive interventions can save India
USS$ 32.6 billion (Rs.1.48 trillion) or US$ 29 (Rs.
1321) per capita, leading to socio-economic and
environmental sustainability.

Title : Fabrication of Lithography work, Pattering
and Etching of Fused Silica/Auartz Glass Substrate
for Micro Optics Substrate for Micro Optics and
Diffrative Optical Elements

Sponsorer : IRDE-DRDO, Dehradun

Amount  : Rs. 39.60 Lakh

Duration : 2 Years

Brief Description:

Conventionally Micro-optics has been
defined as miniaturized optical components with
typical dimensions on sub-millimeter scale the of
optical systems comprising of such elements for
specific performance. By the major principle of
operation, one can classify micro-optical system as
refractive, reflective, diffractive or hybrid micro-
optical components. The recent technological
advances have seen a blurring of these classifications
and the way micro-optics is defined. Over the years,
Micro-optics has played a crucial role as an enabling
technology within the manifold of highly dynamic,

overlapping fields of micro- and nano system
technologies. Micro-optical elements such as
Microlens arrays and diffractive optical elements
can be used to reduce the volume and weight of
imaging systems which is critical for many defense
applications. Diffractive Optical Elements also find
wide range of defense applications. In view of the
requirementCSIR-CEERIinitiatedaprojectsponsored
from IRDE Dehardun on fabrication of different
optical components on quartz and other substrates.

Objective of the project is as follows:

e Fabrication of mask with a pattern of variable
width and constant spacing over the length of the
mask

e Photoresit reflow technique for micro lens and
diffractive optics element fabrication

* Application of different etch techniques for binary
component development

e Delivery of different optical components and mask
to IRDE for further application

Title : Development of Green Technology-based
Electrochemical Ozone Production Systems
Sponsorer : CSIR

Amount :Rs. 17 Lakh

Duration : 1 Year

Brief Description:

Electrochemical ozone production (EOP)
from water is an attractive, green technology
for disinfection. Dissolved ozone in water is an
environmentally clean and powerful oxidant, with
an absence of harmful residues, which has found
use in sterilization/sanitization, deodorization,
decolorization, and for the treatment of potable
water/wastewater. Traditionally, ozone is produced
in air (or oxygen) via corona discharge, under very
high voltages. This process is Energy-intensive,
requires a high initial cost, produces large amounts
of heat, and also harmful nitrogen oxides (in the air).
In contrast, electrochemical 0zone production (EOP)
has gained much attention as dissolved ozone can
be produced simply by oxidizing water at a suitable
anode, with the advantages of a small- scale and
robust experimental set-up, low voltage operation,
high current efficiency, and no gas feedstocks.



Efficient EOP requires an anode that
electrocatalytically favors EOP over the oxygen
evolution reaction (OER). Thin film BDD has
been used for EOP with either water, sulfuric
acid, or perchloric acid as the electrolyte. In water,
a Nafion® separating membrane is essential,
functioning as both a solid electrolyte and as a
proton transporter. Perforated freestanding BDD
electrodes have also been used in ozone generation,
designed with an aim to maximize contact between
BDD, solution, and the Nafion® membrane.
Freestanding BDD electrodes offer the advantages
of superior robustness, higher efficiency, durability,
and stability over long time periods. In this project,
we are developing the complete system along with
testing and calibration of the EOP systems for
practical applications. Testing and calibration are
going on in different places. The final goal of this
project is the indigenous development of the EOP
system and commercialization. We strongly believe
that our society will be benefitted from the final
product of this project.

Title : Energy Conservation through Integrated
Energy Audit and Sustainable Energy Management
in CSIR-Lab

Sponsorer : CSIR

Amount  : Rs. 48.18 Lakh

Duration : 2.5 Years

Brief Description:

Considering the importance of energy
efficiency, = management, conservation and
sustainable clean development with renewable
energy sources, the need of implementing an
integrated energy audit program in all the CSIR
Labsandbuildingswasrealized. By systematically
integrating energy audits, each lab can also plan
to have a continuous IoT enabled and web-based
real-time energy monitoring system for setting
energy benchmarks by creating lab wise energy
databases.

All the CSIR labs and buildings will be
energy-audited in a professional manner and as per
the standard protocols following the procedures/

guidelines given by the Bureau of Energy Efficiency
(BEE), Ministry of Power, Govt. of India or any
other standards/testing procedures to be adopted
considering the field conditions in mutual acceptance
basis by CSIR-Concerned Lab’s Coordinator with
an external agency to be engaged for conducting
PAN-CSIR Labs Energy Audit under CSIR’s Theme
Energy-Sub-vertical VI Energy Management
activities.

Title : Terahertz MEMS Switches for 6G Applications
Sponsorer : SERB

Amount  :Rs. 35.90 Lakh

Duration : 3 Years

Brief Description:

The current state-of-the-art communication
systems are based on solid-state devices, which
consume high power. The electromagnetic
performance of these devices is acceptable till 5
GHz. Further, as we move to 6G/7G and beyond,
the performance of solid-state devices worsens
requiring new technologies to tackle these issues.
Currently, the proposed frequency for 6G is more
than 95 GHz which is not possible with solid-
state devices. The mechanical switches or vacuum
devices are bulky and slow.

Further, batch processing of these devices
is also not possible. Terahertz MEMS is a hybrid
technology with a small size like solid-state devices
and performance like vacuum tube devices. The
project involves the development of RF MEMS
switches for transceiver modules in RF Front End
applications.

Title : High-power and Portable Sheet-beam Driven
Sub-THz source for Wireless High-Data Rate
Communication

Sponsorer : Gol and Russian Science Foundation
Amount  :Rs. 111 Lakh

Duration : 3 Years

Brief Description:
The main aim of this proposal is to develop
a high power (> 10 W) and portable sub-THz >



0.09 THz source. It will enable long-distance
wireless propagation due to the availability of high
power at the transmission end. It will be helpful
in transmitting sub-THz signal to a larger distance
with very high power for maximum coverage.
Classical electronic sources of electromagnetic
radiation rely on the principle of conversion of
kinetic energy of the electron beam to the RF wave.
In solid state device, the flow of electron stream
is conductive (ohmic, collision) current while in
vacuum electron devices (VEDS) it is convective
(ballistic, collision less) current. This major
difference makes the VEDs suitable choice for
high power generation over solid state counterpart.
There are critical requirements of high current
density electron beam source, efficient interaction
structure and low return loss spent beam collector/
coupler in VEDs. However, as frequency increases,
the size of the electron beam source and interaction
region needs to be reduced which limits the power
handling capability of VED based sub-THz sources
making their realization challenging. Moreover,
cylindrical structures with circular cross-sections
used in VEDs are difficult to realize in sub-THz
domain. Therefore, in this proposed project a high-
power (> 10 W) and portable sheet-beam driven
sub-THz (> 0.09 THz) source will be developed.
The Kotel’nikov Institute of Radio Engineering
and Electronics (RAS), Russia is a collaborator in
the proposed project.

Title : Novel Non-Thermal Processing System for
Increasing Shelf Life and Quality of Agricultural
Produce

Sponsorer: DST, New Delhi

Amount : Rs. 53.94 Lakh

Duration : 3 Years

Brief Description:

In food industries, the agricultural produce
collected needs to be processed to increase the shelf
life before being transported to end consumers. Food
processing systems based on thermal techniques
are widely used in the food industry to eliminate
pathogens and to extend the shelf life of perishable
food items such as milk, juices, etc. But this

technique can affect the sensory quality of food
products.

The pulsed electric field-based non-thermal
methods are considered as one of the efficient
methods for food processing to extend the shelf life
of perishable food items without any changes in the
nutritional quality and sensory characteristics of the
treated foods. The project will entail the development
of a high-voltage pulse generation unit as well as
the design & development of a treatment chamber.
The active rectifier and pulse generation stages
will be developed as part of the pulse generation
system. The electrode development process entails
the development of an electrode system as well as a
flow rate control system. After the development of
the pulse generation system and the treatment cell,
the systems are integrated and tested for treatment
protocol design. The data generated from the
treatment protocol design will be used in optimizing
the system.

Novel non-thermal-based food processing
systems enable to pasteurize the milk/liquid
food items without increasing high temperature
compared to the thermal pasteurization method. As
the temperature rises using non-thermal techniques,
the change in the nutritional quality and sensory
characteristics of the treated foods is negligible.
Moreover, as the temperature of the treated food
is comparatively lower, the energy required
for chilling the system is significantly reduced
compared to the chilling of products that have
been thermally pasteurized. The other advantage
is: that as no harmful chemical reactions occur,
the pulsed electric field-based non-thermal food
processing technology is generally regarded as safe
for humans. The total energy consumption using
a non-thermal-based food processing system is
much less than thermal pasteurization techniques.
This reduces the overall cost for the treatment of
agricultural produce in the food industry, so non-
thermal techniques are cost-effective.

Title : Al based Techniques for Digital Restoration
of Rajasthani Mural Paintings and Creation of \Web-



based VR Platform to Promote Virtual Tourism and
Cultural Heritage Preservation

Sponsorer : DST, New Delhi

Amount : Rs. 49.66 Lakh

Duration : 3 Years

Brief Description:

India is a nation with rich cultural history
and boasts plenty of cultural heritage sites, that
require digital archiving and preservation to attract
researchers and tourism. However, most of the data
necessary for the preservation is scattered, which
makes digital archiving and preservation a very
difficult task.

In this project activity the focus is to
showecase and preserve Rajasthan's cultural heritage.
The murals of Rajasthan drawn on the walls of
Forts, Havelis and Kothis are national treasures in
true sense with breath-taking details dating back to
several hundred years. However, these sites require
constant attention. As time passes by, environmental
and human factors lead to mural deterioration and
usually difficult to be repaired due to their historical
significance and non-availability of original raw
materials used at the time of their creation in this
project, Al and Machine Learning (ML) based
algorithms will be developed to digitally provide aid
to the restoration process of murals in an efficient
manner. It will ensure their protection from natural
disasters and also to secure accessibility for future
generations. The digital restoration process includes
finding the regions/spots/spaces in a captured image
which are prone to damage in terms of faded colors
and missing plaster regions and generating masks
for the same. Subsequent steps include filling these
unmasked regions with colors and patterns based on
previously learned features from similar murals.

Along with this, in this project we shall also
design and develop multipurpose and multidiscipline
crowdsourcing digital platform that manages,
preserves and disseminates tangible and intangible
cultural heritage information. The proposed
crowdsourcing digital platform is a web-based
crowdsourcing platform to assist users to acquire

data and enable them to upload data. We propose
to develop solutions for data clean-up, filtering
and annotation of the data and create a structured
repository for the crowdsourced data. The collective
data will then be processed either manually or
automatically to generate and preserve the digital
demonstrable content in the form of categorization,
walkthrough, presentation using Augmented Reality
(AR), storytelling using Virtual Reality (VR) and
digital structure restoration.

We also propose to demonstrate a view of
the reconstructed monuments through AR providing
virtual tourism of heritage sites to visitors in the
form of interactive stories.

Title : Eco-Friendly Identifier: A Handheld Plastic
Type Detector - An Al-enabled Portable Solution for
Identifying Plastic Polymers

Sponsorer : National Mission on Himalayan
Studies (NMHS)

Partnering Lab : CSIR-CMERI

Amount : Rs. 47.8 Lakh

Duration : 3 Years

Brief Description:

The proposed project aims to develop a
handheld device that can quickly and accurately
identify different types of plastic polymers in the
field. The device will utilize advanced spectroscopic
techniques and will be a valuable tool for improving
recycling efforts, reducing plastic pollution, and
assisting researchers and industries that deal with
plastic.

Title : Design and Development of W- Band Spatial
Harmonic Magnetron based Sub-Terahertz Source
Sponsorer : SERB-DST, New Delhi

Amount  :Rs. 37.161 Lakh

Duration : 3 Years

Brief Description:

The prime aim of the project is to design,
analyze and develop a W-band (75 — 110 GHz)
spatial harmonic magnetron up to successful
laboratory prototype cold test stage.



The main objective is to develop a high-
frequency magnetron and mature technologies
for designing and developing high efficiency,
high frequency and high power spatial harmonic
magnetrons for industrial, strategic and scientific
applications in  Terahertz (THz). Terahertz
magnetrons are the state-of-the-art of advanced
magnetrons. Magnetrons generating kW of peak
power at 100 GHz and above find applications in
coherent radar detection system, THz spectroscopy
and imaging. The proposed activity of developing
a high frequency magnetron will place CSIR-
CEERI in contemporary global R&D platform. The
prime aim of the project is to design, analyze and
develop a W-band (75 — 110 GHz) spatial harmonic
magnetron, up to successful laboratory prototype
cold test stage.

The need of design and development of
high frequency magnetrons is due to the fact that
the millimeter wave (mm-wave), sub-millimeter
wave (sub-mm wave), and THz frequency bands
offers huge potential of modern applications, but
they haven’t been explored extensively owing to
the unavailability of compact, cost-effective, and
efficient sources generating these wavelengths.
Presently, there are few THz microwave sources,
namely, backward wave oscillators (BWOs), spatial
harmonic magnetrons (SHMs), gyro devices, free
electron lasers (FELs), parametric amplifiers etc.
Out of these, BWOs and SHMs are quite compact
as compared to the other bulky and costly sources
being used that require huge setups, space, and
components. Spatial Harmonic Magnetrons (SHMs)
are viable variants of classical magnetrons potentially
appropriate  for mm-wave, sub-mm wave and
terahertz (THz) frequency regime of electromagnetic
spectrum. They can serve as compact and efficient
THz sources, owing to certain distinct advantages
over conventional magnetrons. SHMs are far
different from conventional magnetrons in terms
of principle or operating physics and hence a fresh
eye of observation and analysis is required. The
prime research components in SHMs are innovative
resonator geometry, effective beam-wave interaction,
cold cathode design and optimization, secondary

electron emission and their interaction mechanism,
efficient output coupling system, electron drift-
orbital motion and its effect in SHMs etc.

Title : Uncovering the Science behind Ancient 3D
Vedic-Yantras using Electromagnetic Resonance
Analysis

Sponsorer : DST, New Delhi

Amount : Rs. 27.86 Lakh

Duration : 3 Years

Brief Description:

The proposed project intends to study the
electromagnetic resonant response of seven sacred
3D Vedic-Yantras, namely Sri-Yantra and six yantras
related to six Kundalini chakras (Muladhara chakra,
Svadhishthana chakra, Manipura chakra, Anahata
chakra, Vishuddha chakra, and Ajna chakra) in the
frequency range (1-100) GHz. 3D-Yantra structures
are bound to have resonance phenomenon associated
with them. Commercial simulation tools like CST
and VSIM will be used to study the resonant response
of these Yantras in the frequency range 1-100 GHz.
Electromagnetic scattering and complex electric and
magnetic field distribution due to their geometry
will also be investigated. This work may lead to
completely new understanding of the functioning
of these ancient instruments of \edic-era which
has remained unexplored till now. This project has
relevance even for Vacuum Electron Devices (VED)
community as understanding of electromagnetic
properties of complex Yantra geometries may lead
to development of new resonant circuit topologies
for high-frequency electronic devices.

Title : Development and Testing of a Smart Battery
Management System

Sponsorer : M/s Chipsor Labs Pvt. Ltd., Jaipur
Amount : Rs. 8.615 Lakh

Duration : 1 Year

Brief Description:

The project's aim is circuit simulation,
algorithm development, FPGA implementation,
testing, and debugging of a Battery Management
System (BMS) hardware.
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Total number of students completed MTech (under IMP program) (2009 — 2015) 88
Total number of students joined PhD after MTech (under IMP program) (2012 — 2017) 32
Total number of IDDP students pursuing their resesrch 14
Total number of students pursuing their PhD (Sci. & Engg.) at present 45
Total number of students pursuing their degrees (IDDP/PhD) at present 59
Total number of PhD (Sci. & Engg.) degree awarded (up to March, 2023) 44

1. PGRPE/IMP-2015 Batch
e AES - 3 nos.
e ASE - 5 nos.
e HPMDSE - 2 nos.

: 10 nos. (Across 3 programs)

: 2 CSIR-NET-JRF, 1 CSIR-GATE-JRF
: 5 CSIR-NET-JRF

: 1 CSIR-NET-JRF, 1 CSIR-GATE-JRF

All10studentscompletedM.Tech;5candidate joinedforPhDinAugust2017
sesssion and 1 student is continuing; 4 students have completed PhD

2. PhD - January, 2012 Batch : 9 nos.

* PhD (Engg.) - 9 nos.

3. PhD - August, 2012 Batch
* PhD (Sci.) - 2 nos.
* PhD (Engg.) - 9 nos.

4. PhD - August, 2013 Batch
» PhD (Sci.) - 1 no.
* PhD (Engg.) - 8 nos.

5. PhD - August, 2014 Batch

* PhD (Engg.) - 7 nos.

6. PhD - January, 2015 Batch :
e PhD (Engg.) - 1 no.

7. PhD - August, 2015 Batch
e PhD (Engg.) - 2 nos.

: 9 Scientists

Nine candidates have completed their PhD (Engg)

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

Six candidates have completed PhD (Engg. & Sci.). Five candidates
have discontinued.

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

(multi-disciplinary)
Six candidates have completed PhD (Sci: 1; Engg: 5); Three candidates
have discontinued.

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

Seven candidates (1 SRF, 6 Scientists) have completed PhD (Engg.)

1 no.

: 1 CSIR-SRF/CSIR Scientist (delayed admission from August, 2014

session)
The candidate has completed PhD (Engg.)

12 Nos.
: 1 Scientist, 1 CSIR-SRF

Two candidates have completed PhD.



8. PhD - January, 2016 Batch : 1 no.
e PhD (Engg.) - 1 no. . CSIR-SRF (delayed admission from August, 2015 session)

9. PhD - August, 2016 Batch : 5 nos.
* PhD (Engg.) - 4 nos. : 1 Scientist, 2 CSIR-NET-JRF/SRF
 Direct-PhD (Engg.) - 2 nos.: 2 CSIR-NET-JRF (including 1 candidate who was transferred
from CSIR-CECRI)
Four candidates (1 Scientist, 2 CSIR-NET-SRF, 1 Direct PhD) have
completed PhD (Engg.)

10. PhD - January, 2017 Batch : 3 nos.

e PhD (Engg.) - 1 no. : 1 Scientist
* Direct-PhD (Engg.) - 1 no. :1 CSIR-GATE-JRF
» PhD (Sci.) - 1 no. : 1 UGC-SRF

Two candidates (Scientist and UGC-SRF) have completed PhD.

11. PhD - August, 2017 Batch : 11 nos.
e PhD (Engg.) - 11 nos. : 2 Scientists, 3 CSIR-SRF, 5 CSIR-NET-JRF (IMP-2015 Batch),
1 INAE-AICTE-TRF
Six candidates (1 CSIR-SRF, 4 CSIR-NET-SRF <IMP-2015>, 1 INAE-
AICTE-TRF) have completed PhD (Engg).

12. M.Tech/IDDP/PhD - August, 2018 Batch : 11 nos.
* Integrated Dual Degree
PhD (IDDP) - 2 nos. . Self-supported/Research Assistantship

* PhD (Engg.) - 9 nos. : 1 Scientist, 1 CSIR-SRF, 2 SPF, 1 INAE-AICTE- TREF, 3 Self-supported/

Research Assistantship
One candidate (Self-supported /Research Assistantship) has completed
his PhD (Engg.). Two candidated (2SPF) have discontinued the PhD.

One candidate (1 INAE-AICTE-TRF) has been transferred to CSIR- NAL.

13. M.Tech/IDDP/PhD - August, 2019 Batch : 9 nos.
e M.Tech - 2 nos. . Self-supported
* Integrated Dual
Degree PhD (IDDP)-3 nos. : GATE-JRF
e PhD (Engg.) - 3 nos. : 1 UGC-JRF, 2 Project Assistant, 1 Self-supported two M.Tech degree
awarded to two candidates. Two condidates (2 Self-supported
discontinued the program)

14. PhD - January, 2020 Batch : 7 nos.
* PhD (Engg.) - 7 nos. : 3 Scientists, 2 Technical Officers, 1 Project Assistants,
1 Self-supported

Two candidates (1 Self-supported; 1 Project Assistant) have discontinued

the PhD.



15. M.Tech/IDDP/PhD - August, 2020 Batch : 9 nos.

e M.Tech - 1 no. :
e Integrated Dual

Degree PhD (IDDP)-4 nos. :
* PhD - 4 nos.

16. PhD - January, 2021 Batch

* PhD (Engg.) - 4 nos.

17. PhD - August, 2021 Batch :
* PhD (Engg.) - 3 nos.

18. PhD - January, 2022 Batch
e PhD - 3 nos.

Self-supported

3 GATE-JRF, 1 Project Assistant

: 1 UGC-JREF, 3 Self-supported

One MTech degree awarded.
One M.Tech degree awarded. 3 candidates have discontined their

program (PhD-2 and IDDP-1).

>4 nos.
: 2 Scientists, 2 Self-supported
One candidate discontined his program (Project Assistant)

3 nos.

: 1 Technical Officer, 1 UGC-NFSC, 1 Self-supported

One candidate (Self-supported) has discontinued the program

23 nos.
. 3 Self-supported
One condidate has been transferred to CSIR-NICsPR (1 Scientist

CSIR HQs).

19. IDDP/PhD. August 2022 Batch : 10 nos.

* Integrated Dual Degree
PhD (IDDP) - 5 nos.
* PhD (Engg.) - 5 nos.

20. PhD - January, 2023 Batch
* PhD (Engg) - 3 nos.

: 1 GATE-JRF, 3 Self-supported: 1 Industry Sponsored
: 1 Project assistant, 4 Self -Supported

23 nos.
: 1 Project assistant, 1 CSIR-NET-JRF, 1 Visvesvaraya Scheme
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National Technology Excellence Award for
Women, 2022

Dr. A. Hepsiba Kiranmayee, Principal
Scientist, CSIR-CEERI was awarded National
Technology Excellence Award for Women, 2022 by
the Technology Development Board, that carries a
sum of Rs. one lakh and a Trophy.

Dr A.H. Kiranmayee
Principal Scientist, CSIR-CEERI

Dr. Kiranmayee is chosen for the award
for her exemplary contribution in the technological
innovation relating to systems using green detection
of adulteration in milk (detection of adulterants such
as urea, caustic soda, ammonium sulphate, sodium
bicarbonate, hydrogen peroxide, detergent, liquid
soap, boric acid, salt and many unknowns) called
the Ksheer Scanner (Portable) and Ksheer Tester
(Hand-held).

Dr. P.C. Panchariya, Director, CSIR-CEERI
received the award on behalf of Dr. Kiranmayee,
from Dr. Jitendra Singh, Hon'ble Minster of Science
& Technology and Vice President, CSIR on May 11,
2022 in the National Technology Day function held
in New Delhi.

Agreement between Technology Development
Board, Department of Science and Technology
(TDB-DST) with Panacea Medical Technologies
Pvt. Ltd., Bangalore

Magnetrons are inherently efficient,
compact, high power vacuum-based microwave
source which provide economical solutions for
many applications in strategic and societal sectors
including medical. High power CW magnetrons find

applications in industrial heating, microwave-based
plasma gasification, material and ore processing in
addition to the low power applications in domestic
ovens. In strategic sector, magnetrons are used
in target tracking and acquisition radars, missile
guiding radars, weather and air traffic control radar
systems, marine radars etc.

High-Power S-band, 2.6 MW Magnetron

Instant radiation therapy uses the principle of
radiation exposure on cancerous tumor cells to kill/
treat cancer. Medical LINACSs (linear accelerators)
used for the radiation therapy require efficient RF
sources for its operation. The 2.6 MW S-band tunable
pulsed magnetrons are well-suited as a RF power
source in medical LINACSs. The RF waves are pulsed
into the LINACs waveguide system by the pulsed
magnetron. The magnetron controls the power and
frequency of RF wave which in turn determines the
energy and the dose of the X-rays produced. CSIR-
CEERI successfully designed and developed S-band
2.6 MW tunable pulsed magnetron with the support
of Department of Information Technology, (Medical
Electronics & Telemedicine Division), Ministry of
Communications & Information Technology, Govt.
of India in 2013. of Department of Information
Technology, (Medical Electronics & Telemedicine
Division), Ministry of Communications &
Information Technology, Govt. of India in 2013.



The lab prototypes designed and developed
by CSIR-CEERI were tested in the actual LINAC
system achieving the required dose of X-Ray. For
the indigenous development and import substitution
under the spirit of ‘Aatma Nirbhar Bharat Abhiyan’
and ‘Make in India,” the design know-how is shared
with one of the industries namely M/s Panacea
Medical Private Limited, Bengaluru, India.

Technology Development Board,
Department of Science and Technology (TDB-
DST) has signed an agreement on May 25,
2022 with Panacea Medical Technologies Pvt.
Ltd., Bangalore in the gracious presence of Dr.
Jitendra Singh, Hon'ble Minister of Science and
Technology and Earth Sciences, for development
and commercialization of these magnetrons.
Dr. Shivendra Maurya, Sr. Principal Scientist
and Project Leader, (Magnetron) attended the
ceremony.

Dr. Jitendra Singh, Hon'ble Minister of Science and
Technology and Earth Sciences with TDB-DST, CSIR-
CEERI & Panacea Teams

34 j-Connect event titled “Technologies for
Strategic and Societal Applications”

In the series of 75 events, 34" i-Connect
event titled “Technologies for Strategic and Societal
Applications” in virtual mode was organised on
June 28, 2022 by CSIR-CEERI as the nodal agency
under the Aerospace, Electronics Instrumentation
& Strategic Sectors (AEISS) Theme comprising
CSIR-CEERI, Pilani and CSIR-CMERI, and CSIR-
CSIO. The other participants include distinguished
guests from various industries, CSIR, DRDO, R&D
laboratories and academia.

Mr. Pramod Tanwar, Principal Scientist,
Technology Business Development, CSIR-CEERI
briefly informed to the participants about the
motivation and the purpose of the event. To mark
the 75" anniversary of independence, a series of
iconic 75 Industry connect (‘i’-connect) events
was organised under the leadership of Ministry
of Science & Technology and Ministry of Earth
Sciences, with an objective to forge partnerships
with industry in thematic / focus areas. The events
provide an opportunity to reach out to industry by
showcasing the achievements of various S&T areas
of DSIR/CSIR, DBT and DST departments.

Dr. Seema Vinayak, Director, SSPL delevering her talk

Mr. Pramod acknowledged the ministry for
organizing the event and mentioned it as a successful
step towards making Atmanirbhar Bharat. He also
acknowledged the AEISS theme nodal Sh. J.J.
Jadhav.

Director, Dr. P.C. Panchariya welcomed the
guests to the i-Connect event. He acknowledged
honourable S&T minister Dr. Jitendra Singh, AEISS
theme nodal Sh. Jitendra J. Jadhav on celebration of
75" years of Independence. He mentioned that the
aim of the event is to demonstrate CSIR technologies
as societal and strategic solutions for the industry
and society. He also mentioned that it is a tribute to
the Indian scientists and their achievements.

Dr. Seema Vinayak expressed her gratitude
to be a part of the event and mentioned that it is a
long due recognition of the semiconductor industries
in our daily life. The title of her talk was “Micro-
Electronic Devices for Defense Applications”. There
were four Technology Presentations on technologies
from CSIR-CEERI, CSIR-CSIO and CSIR-CMERI.



There was also a panel and B-to-B discussion.
The topic was “Opportunities and challenges for
enhancing collaboration among R&D labs and
industries for electronics”. Speakers were from
industries and government representatives, namely,
Sh. Suresh Baroth, Vice President, Programs &
Operations, TATA Advanced Systems Limited,
Sh. Amrit Manwani, Chairman, Sahasra Group
of Companies, Commander Navneet Kaushik,
Scientist-‘F°  DST-Technology  Development
Board, Sh. P.R. Sharma (Joint Director Industries
& Commerce and CEO, Govt. of Rajasthan), Sh.
Neeraj Saxena, Additional General Manager, REIL
Jaipur, Sh. Ranjay Laha, Deputy General Manager,
Semiconductors, BEL, Bengaluru and Sh. G.V.
Subrahmanyam, Managing Director, M/s. Panacea
Medical Technologies Pvt Ltd. Dr. Seema Vinayak
mentioned that she is hopeful about collaboration
between industry and R&D. She also mentioned that
there should be a thrust for users to go for India made
instead of the foreign brands. She mentioned that
there are always challenges regarding comparison
with known brands and emphasized on the fact that
indigenous products are to be supported by users.

Documentary on CSIR-CEERI  was
displayed to the attendees, that highlighted the
major technologies and facilities at CSIR-CEERI.

Dr. Devendra Singh, CSIR-HQ mentioned
the importance of collaboration of industry and
future MSME partners with R&D labs. Dr. Abhijit
Karmakar expressed the vote of thanks for the event.
He thanked Ministry of S&T and Earth Sciences
for providing a platform to showcase technologies
under AEISS theme.

CSIR-CEERI Foundation Day

Celebration of 70" Foundation day of
CSIR CEERI, Pilani, Rajasthan, serving under the
Ministry of Science and Technology, Government
of India, was held on September 21, 2022. Dr.
Chandra Shakher, Emeritus Professor, 11 T-Delhi was
the Chief Guest on this occasion. Prof. K. Rajanna
from 11Sc-Bangalore was present as the Guest of
Honor at the function. The event was presided over
by Dr. P.C. Panchariya, Director, CSIR-CEERI.
The Chief Guest and the Guest of Honor honored
the employees who have served 10, 20, 30 and 35
years in the institute by presenting them with service
awards. Apart from this, the Chief Guest honored
the employees of the institute with Dr. Amarjit
Singh  memorial Foundation Day Excellence
Awards. On this occasion, former employees of the
institute, former director Dr. Chandra Shekhar, Sr.
Emeritus Professor of BITS, Pilani, Col. Soumya
Chakraborty, and dignitaries from local educational

Lighting of lamp by Chief Guest Prof. Chandra Shakher



Chief Guest address by Prof. Chandra Shakher, Emeritus
Professor, 11 T-Delhi

and other institutes along with media personnel
were also present.

The program was started with the lighting
of the lamp by guests. After this, Saraswati vandana
was performed by the members of CEERI Ladies
Club.

On this occasion, the chief guest, Prof.
Chandra Shakher congratulated employees of the
institutes on the 70" Foundation Day. He thanked
all the former directors and employees as well as
present employees for their tireless hard work in
achieving the achievements of the institute. In
his foundation day address, he said that science
and technology is changing very fast in the world
and it is necessary for us to update ourselves
accordingly. In his address, he also underlined the
importance of proper management of manpower.
He appreciated the energy and innovative ideas of
Dr. Panchariya, the Director of the Institute. He said

Prof. K. Rajanna, the Guest of Honor address

Presedential Address at the Foundation Day Ceremony by
Dr. P.C. Panchariya, Director, CSIR-CEERI

that the Director deserves congratulations for the
initiatives he has taken to upgrade the research and
development facilities of the CEERI. Addressing
the scientific community, he said that there is
no dearth of funds in the country for research &
development and innovative ideas are welcomed at
all levels. At the end of his address, he congratulated
all the award winners and wished to the director and
all the employees of CSIR-CEERI a very Happy
Foundation Day.

The Guest of Honor, Prof. K. Rajanna
expressed his gratitude to Dr. Panchariya, Director,
CSIR-CEERI for inviting him on the occasion.
He said that it was a pleasure to be here on the
foundation day of CSIR-CEERI. In his brief address
he appreciated the ongoing research work at CSIR-
CEERI under the leadership of Dr. Panchariya. At
the end, while wishing for the bright future of CSIR-
CEERI, he wished all the friends of CSIR-CEERI
family a very happy foundation day.

Dr. Sanjay Singh, Principal Scientist, receiving the award
in the ‘Research Excellence’ category along with his team



Earlier, Dr. P.C. Panchariya, Director of the
institute welcomed the honorable Chief Guest and
special guest and congratulated all the dignitaries
present in the auditorium and employees of the
institute on the 70" Foundation day of the Institute.
He formally introduced the Chief Guest and Guest of
Honor to all the guests and employees present. In his
presidential address, he gave information about the
specific achievements made by the institute during
the last one year and also on the ongoing research
projects and presented the roadmap for future plans.
He said that the technological scenario in electronics
and allied areas is going through decisive changes
and due to this change the expectations from the
institute has also increased. In his address, he gave
information about the major achievements and
the completed projects of last year. He also gave
brief innovative ideas are welcomed at all levels.
At the end of his address, he congratulated all
the award winners and wished to the director and
all the employees of CSIR-CEERI a very Happy
Foundation Day.

On this occasion, the Chief Guest Prof.
Chandra Shakher honored the employees with
the Dr. Amarjit Singh Memorial Foundation day
Excellence Awards. Along with this, service awards
were given to the employees who completed 10, 20,
30 and 35 years of service in the institute.

Dr. Amarjit Singh Memorial Foundation
Day Excellence Award was given under five
categories to the employees/groups who have
excelled in research and development work and
other activities in the institute. Dr. Abhijit Karmakar,
Chief Scientist, announced the result. The list/details
of the winners are as follow:

1. Research Excellence

Research Work : A.l. Embedded Technology
and Systems in Various Application Domains
Team Members : Dr. Sanjay Singh, Principal
Scientist , Sh. Sumit Saurav, Dr. Ravi Saini, Sh.
Shayam Sundar Prasad, Sh. Prashant Sadashiv
Gidde and Sh. Naval Kishor Mehta

Dr. Sanjay Singh, Principal Scientist, receiving the award
in the ‘Research Excellence’ category along with his team

2. Technology Development & Delivery
Research Work Milk Scanlyzer (Milk
Adulteration Detection System & Milk Analyzer)
Team Work : Dr. A. Hepsiba Kiranmoyee,
Principal Scientist, Sh. Navjot Kumar, Sh.
Ravindra Chauhan, Sh. Sai Krishna Vaddadi,
Sh. Rakesh, Sh. Kailash Nayak and Dr. P.C.
Panchariya

The milk scanlyzer team receiving the award in ‘Technology
Development and Delivery’ category from chief guest

3. Technical Services to Industries

Winners receiving the award in the category ‘Technical
Services to Industries’



Sh. Vipin Sharma, Technical Officer, Sh. Rakesh 5. Administractive and Support Services
Meena, Sh. Kailash Chandra, Sh. Rakesh and Sh. Individual categoty
Sai Krishna Vaddadi.
1. Sh. Nirmal Kumar, Senior Secretariat
4. Science & Technology Services and Facilities Assistant
2. Sh. Lalit Khanna, Senior Technician (1)
A) Individual category
Sh. Arvind Kumar Singh, Senior Techical

Officer
Sh. Nirmal Kumar & Sh. Lalit Kumar receiving the sheild
and certificate from the Chief Guest
Arvind Kumar Singh, Senior Technical Officer, receiving the Dr. Panchariya, Director, CSIR-CEERI
individual category award from the Chief Guest honored the Chief Guest and guest of honour by
B) Team category presenting them shawls and mementos on behalf of

Sh. Ramakant Sharma, Senior Techanical the institute.
Officer, Sh. Arvind Kumar, Sh. Banwari Lal,
Sh. Deepk Kumar Pawar, Sh. Gajendra Singh
Meena, Sh. Anand Upadhyay, Dr. Prashant
Sharma, Sh. Bhupendra Kumar Kushwaha,
Sh. Direndra Kumar, Sh. Prateek Kothari,
Sh. Prem Kumar, Sh, Priyavrat Prajapat,
Sh. Jitendra Bhargava, Sh. Ashok Kumar
Sharma, Sh. Raviraj Bhatia, Sh. Supriyo
Das, Sh. Bhawani Shankar and Dr. Maninder

Kaur
Dr. Panchariya honouring the Chief Guest

Winner in the category of ‘Technical Services to Industries’  Dr. Panchariya honoring the Guest of Honor



Earlier, the Chief Guest, Prof. Chandra
Shakher and Guest of Honor, Prof. K. Rajanna
visited the technology exhibition related to the
research activities of the institute. He praised the
research achievements of the institute and the
ongoing research programs and projects under the
leadership of Dr. Panchariya. He appreciated all the
scientists and other colleagues associated with the
technology exhibition and thanked Dr. Panchariya’s
Leadership.

Visit of technology exhibition by Prof. Chadra Shakher and
Prof. K. Rajanna

At the end, Dr. Abhijit Karmakar, Chief
Scientist of the institute expressed his thanks to all
the guests for coming to the institute and thanked
all the employees who directly and indirectly co-
operated under the guidance of the director for the
success of the event. The program ended with the
national anthem. The program was coordinated by
Dr. Vishant and Dr. Aditi, Principal Scientists of the
institute.

A cultural program was also organized in
the evening for the entertainment of the guests, in

which Rajasthani folk song and folk dances were
performed by the artists of Jhunjhunu’s well-known
cultural group “Desert Chowpatty”. All the guests
appreciated the program. The Chief Guest honored
the artists of the cultural evening by presenting
mementos.

Vote of thanks by Dr. Abhijit Karmakar, Chief Scientist

Avrtists performing on the Foundation Day cultural program

CSIR Foundation Day

CSIR-CEERI, Pilani, celebrated the 81st
Foundation Day of Council of Scinetific and
Industrial Research (CSIR), the country’s largest
public sector research organization funded by the
Goverment of India, on September 27, 2022. Former
Vice Chancellor of Devi Ahilya Vishwavidyalaya,
Prof. A.L. Sharma was the Chief Guest of the
function. Former Scientists of CSIR-CEERI Mr.
K.S.N. Rao and Dr. R.S. Shekhawat were the Guests
of Honor on the occasion. During last one year, 15
employees who retired from the institute and 03
employees of the institute who completed 25 years
of service in the council were honored for their
dedicated service. Apart from this, the winneres of



Dr. (Mrs.) Swaraj Srivastava Memorial Awards,
children of CSIR employees who scored 90%(or
more) in Science subjects in Class 12", and
the winner of CSIR essay competion were also
awarded. The function was attended by current as
well as former employees of the institue, Mr. Pawan
Vashishtha, Principal of Birla Shishu Vihar, Mrs.
B. Rachel, Principal of CEERI Vidya Mandir and
many other dignitaries from Pilani.

The ceremony began with the tradition of
lighting of the lamp. Afterwards, Saraswati VVandana
was presented by the students of CEERI Vidya
Mandir.

On this occasion, chief guest, Prof. A.L.
Sharma, in his address congratulated all the present
and former employees of CSIR-CEERI on the 81%
CSIR Foundation Day. At the end of his address,
he praised all the former and present employees
for the journey of CSIR and wished all gusets and
employes present on Foundation Day. He wish that
the institute would reach new heights under the
guidance of Dr. P.C. Panchariya.

On this occasion, the special guest, Sh.
K.S.N. Rao narrated some memories of his time

in the institute. He congratulated all the former
and present employes and gusets, including all
employees who received the service awards, on
occiation of CSIR Foundation Day. He said that
whatever he is today, is only because of the glorious
organization ‘CSIR’. Sh. Rao proudly said that the
retired scientists of CSIR-CEERI are still serving the
society and the country in one or the other way. He
appreciated the scientific and research activity of the
institute and gave his best wishes for the progress of
the institute.

The special guest, Dr. R.S. Shekhawat in
his address also wished well for the institute while
sharing his experiences during his service. He
hoped that the institute would reach new heights
under the guidence of Dr. Panchariya. In the end,
he congratulated all the emlpoyees and guests,
including employees who received the service
award on the occasion of CSIR Foundation day.

Ealier, presiding over the function, Dr.
P.C. Panchariya, Director of the institute formally
welcomed all the guests and congratulated all
the present and former employees including
guests on the occasion of 81% CSIR Foundation
day. He welcomed all the visiting gustes and

Inauguration of the ceremony by lighting of the lamp by Chief Guest Prof. A.L. Sharma, Former Vice
Chancellor, Devi Ahilya Vishwavidyalaya, Indore (M.P.)



other guests from local educational institutions.
He gave details of the historical background of
the council, major research works, and decribed
it as a dynamic organization. He said that the
37 national research laboratories of CSIR are
benifiting the whole country through their
research work through R&D in different research
areas and thus CSIR is representing the scientific
concern of the whole country unlike other
research organizations.

On this occasion, the chief guest, Prof. A.L.
Sharma and special guests Mr. K.S.N. Rao and Dr.
R.S. Shekhawat also relased the annual report 2021-
22 of the institute.

On the occasion of the CSIR Foundation
Day, the CSIR service awards were announced for
the employees completing 25 years of service and
the employees who retired this year.

Women research scientists and girl students
were honored with the Dr. (Mrs.) Swaraj Srivastava
Memorial Awards on the occasion.

In this category, Dr. A.H. Kiranmayee, a
woman scientist working at the Chennai center was
selected for best women researcher award under

Dr. (Mrs.) Swaraj Srivastava Memorial Award. Dr.
Kiranmayi has been selected for her outstanding
contribuation in the commercialization of Ksheer
Scanner and Ksheer Analyser device developed
to detect milk aduteration. Under this award, the
winner is presented with a cash prize of ten thousand
rupees and citation.

In this category, Principal Scientist, Dr.
Aditi and research student Ms. Vishakha Pareek and
Ms. B. Uttara were presented with cash prise of Rs.
1000 each and a citation for publication of research
papers in prestigious journals during the last year
(July 2021 — June 2022) .

Master Naman Soni S/o Dr. Mahendra
Singh, Sr. Technical Officer was awarded with a
cash prize of Rs. 3000/- and a citation for securing
more than 90% marks in Science subjects in class
12,

Dr. P.C. Panchariya, Director, CSIR-CEERI
felicitated the chief guest, Prof. A.L. Sharma, special
guests, Mr. K.S.N. Rao and Dr. R.S. Shekhawat by
presenting them shawls and mementos respectively.
Mrs. Seema Panchariya honored Mrs. A.L. Sharma,
Mrs. Rao and Mrs. Shekhawat by presenting them
the shawls.

Release of the institute’s Annual Report 2021-22 by Chief Guest and Speical Guests



Dr. P.C. Panchariya, Director, CSIR-CEERI honoring the
Chief Guest Prof. A.L. Sharma

Dr. P.C. Panchariya, Ditector, CSIR-CEERI honoring the
Guest of Honor, Sh. K.S.N. Rao

Dr. P.C. Panchariya, Ditector, CSIR-CEERI honoring the
guest of honour Dr. R.S. Shekhawat

The ceremony was conducted by Dr.
Rajendra Kumar Verma and Ms. Somshukla
Maiti, Senior Scientists of the institute. During the
ceremony, he also introduced the Chief Guest and
special guests to all and to the employees present
other invited guests.

At the end, Sh. Jay Shankar Sharan,
Controller of  Administration, CSIR-CEERI
proposed the vote of thanks.

Vote of thanks proposed by Sh. Jay Shankar Sharan,
Controller of Administation at the end of the ceremony

The program ended with the National
Anthem.

Jigyasa ‘Mein Bhi Banu Kalam’ Workshop

CSIR CEERI), Pilani, organized a one-
day workshop for school students titled “Mein Bhi
Banu Kalam” MBBK. The program was organised
under the JIGYASA program and a total 300 of
students from Jhunjhunu District of Rajasthan have
participated in the event.

The event was held on October 19, 2022.
The workshop was organised in CSIR-CEERI,
Pilani and the workshop activities were organised in
CSIR-CEERI Vidya Mandir School.

CSIR-CEERI. Dr. Arvind C. Ranade,
Executive Director, Indian National Science
Academy (INSA) was the guest of honour for the
occasion.

Release of the Vidyarthi Vigyan Manthan booklet by Chief
Guest and Special Guests



Group photo of the winners

The program was started with lamp
lighting and Saraswathi Vandana followed by the
various technical programs. The Chief Guest of the
program was Dr. Chandra Shekhar (Ex-Director
CSIR-CEERI) and many eminent personalities of
international and national repute were a part of the
event. The students were given training about rockets
and various agriculture related latest technologies. It
is noteworthy to mention that the students were also

Dr. Meghendra Sharma, Prant Secretary (Rajasthan) of
Vigyan Bharti honouring Prof. Chandra Shekhar, Ex.
Director, CSIR-CEERI

given detailed knowledge about the latest
development in the field of Robotics. After the
workshop two technical lectures were organised
in the main auditorium of CSIR-CEERI. Dr. P.C.
Panchariya, Director CSIR-CEERI, presided over the
event and during the inaugural session he addressed
all the students and delegates coming from different
organisation and give a brief idea about CSIR and
Dr. Meghendra Sharma, Prant Secretary (Rajasthan)

Glimpses of the Workshop



of Vigyan Bharti also attended the program along
with other dignitaries. Dr. Abhijit Karmakar,
Chief Scientist CSIR-CEERI and Head, Integrated
Circuits and Systems Group informed the gathering
about the mission and vision of JIGYASA program.
The Chief Guest and Special Guests also released
the Vidyarthi Vigyan Manthan booklet on the
occasion. Mr. Pramod Tanwar, Head PME, informed
the gathering about the ATAL Tinkering activities
through which students can get benefitted. Dr. Vijay
Chatterjee Head, Skill Development Unit was the
convenor of the program.

Science and Engineering Research Board
(SERB) Workshop

CSIR-CEERI, Pilani, organized a high-level
training workshop from November 8-19, 2022 under
the auspices of the SERB, Department of Science
and Technology, Government of India. A total of 25
participants pursuing MSc, MTech, and Ph.D. from
various educational institutions across the country,
including I1Ts/NITs, were selected in the workshop.
In this training workshop, these trainees were given
subject-specific training on the topic "Hands-on
Training on Semiconductor Device Fabrication"
by eminent scientists, technologists, engineers, etc.
The two-weeks intensive and ambitious training
program organized at CSIR-CEERI, Pilani, was
sponsored by the Science and Engineering Research
Board (SERB), under the department of Science and
Technology, Government of India.

During the program, the trainees were given
importantinformationand intensive practical training

Inaugural speech by Dr. P.C. Panchariya, Director, CSIR-
CEERI

related to diode and mass capacitor fabrication,
wafer cleaning, photo mask making, lithography,
oxide etching, diffusion process, thermal oxidation,
packaging technology, etc. The main objective of this
workshop was to provide subject-oriented lectures
and training to MSc, MTech, and Ph.D. research
students on semiconductor device fabrication to
provide them with state-of-the-art knowledge and
prepare innovative experts for the country. It is
also noteworthy that keeping in view the visionary
goal of providing skilled human resources for the
semiconductor industry in the country, a series of
training programs has been started in the Institute.
Under this, apart from other programs, the Institute
regularly conducts Semiconductor High Impact
Learning Programs abbreviated SHILP.

The program started traditionally with
Saraswati Vandana. The inaugural session of the
workshop was chaired by Dr. P.C. Panchariya,
Director, CSIR-CEERI. Apart from the trainees,
scientific and technical colleagues of the Institute
were present during the inaugural session. Presiding
over the inaugural session, the Chief Guest, Dr.
P.C. Panchariya, Director, CSIR-CEERI, formally
welcomed all the guests, faculty members, and
participants. On this occasion, he described to
all the guests and participants the major research
areas of the Institute, including the background of
the establishment of CSIR laboratories, including
CSIR-CEERI. He emphasized the importance of
interdisciplinary education in the country, especially
research. He said that only one technology could
succeed; instead, more than one branch of science

Prof. Chandra Shekhar, Ex.

speaking on the occasion

Director, CSIR-CEERI



Group photo of DST-SERB workshop participants

and technology must work together to emerge as a
complete product. For this, he also gave an example
of the research activities of the Institute. He said
that the semiconductor revolution has started in the
country, and we all have to contribute substantially
by playing our part in it. In the end, he hoped that all
the trainees would take advantage of the expertise
of the scientific and technical human resources
of the Institute and contribute their best to the
semiconductor revolution in the country. In his brief
address on occasion, Sh. Ashok Chauhan, Principal
Scientist, Head of Research Facilities in the Institute,
informed about the research facilities of CSIR-
CEERI and said that the Semiconductor Research
Laboratory in the Institute was started in the year
1979. Earlier, Dr. Vijay Chatterjee, Senior Scientist
and event coordinator of the event briefed about the
initiative taken by DST-SERB. On this occasion, he
threw light on the background and objectives of this
event and said that we would be successful in our
goals only when all the participants will participate in
this program with complete dedication and devotion.

At the end of the inaugural session, Dr.
Abhijit Karmakar, Chief Scientist, proposed the
vote of thanks and underlined the need for such

programs in the country. He also talked about the
ambitious program 'SHILP' of the Institute. While
conducting the inaugural session, Principal Scientist,
Dr. Aditi apprised the trainees of the brief outline of
the training workshop.

The concluding session of the training
workshop was held on 18 November 2022. The
former Director of the Institute, Prof. Chandra Sekhar,
was the chief guest on occasion. The valedictory
session was presided over by Dr. P.C. Panchariya,
Director of the Institute. All the trainees and trainers
of the program and scientists and other colleagues
of the Institute were present on occasion. Addressing
the trainees in the concluding session, Prof. Chandra
Shekhar said that the semiconductor revolution has
started in the country. There is still a lot of work to
be done in this area, and there is a great need for
a skilled and efficient workforce in the country.
Talking about the limitations of semiconductor
training in colleges in the country, he said that CSIR-
CEERI is the best place to train our researchers and
engineers. In the closing session, the chief guest,
Prof. Chandra Shekhar also distributed certificates
to all the trainees. He wished all the participating
trainees good luck in their future endeavours.



Glimpses of the Workshop

National Award for Empowerment of
Persons with Disabilities (Divyangjan) - 2022

Dr. Bhausaheb Ashok Botre, Principal
Scientist, CSIR-CEERI has been awarded the
National Award 2022 on December 3, 2022 for his

remarkable research work for the empowerment of
Persons with Disabilities. This award was presented
to Dr. Botre by Her Excellency President Smt.
Draupadi Murmu at a grand function organized
by Ministry of Social Justice and Empowerment

Honorable President, Smt. Draupadi Murmu, conferring the award to Dr. Botre



at Vigyan Bhawan, New Delhi on the occasion
of International Day of Disabled 2022 for the
development of “E-assist trike” developed at CSIR-
CEERI by his project team.

Dr. Botre has been given this award for
individual excellence inthe year 2022 in the category
“Best Research Innovation Product Development
in the field of Empowerment of Persons with
Disabilities”. On the occasion of International Day
of Disabled 2022, Social Justice and Empowerment
Minister, Dr. Virendra Kumar and Ministers of State
Shri Ramdas Athawale and Smt. Pratima Bhaumik
were present during the award ceremony on the dias.
The President lauded Dr. Botre and team CSIR-
CEERI for this research and development work.

Dr. P.C. Panchariya, Director, CSIR-CEERI
and all colleagues have extended their hearty
congratulations and best wishes to Dr. Botre for this
distinguished achievement.

The e-assist tricycle designed for disabled
includes advanced electronic controller with 250W,
24V capacity, wheel hub BLDC motor, high precision
brake circuit, precisely controlled electronic power
and speed. It is equipped with electronic power-
controlled motor and hand paddling, i.e., this tricycle
can be driven both electronically and manually.
Apart from roads, it is also capable of working on
flyovers and hilly areas. It has a maximum speed of
20 km/h in forward and a maximum speed of 7 km/h
in reverse direction. Its field trials have also been
successfully carried out and necessary improvements
will be made according to the feedback received.

Medal and award citation

E-assist tricycle

The following projects were successfully
carried out under different funding schemes of Govt.
of India for the indigenous technology development
of the advanced electronic controller and motor for
E-assist Trike for Divyang people.

1. CSIR mission project titled “Advanced
closed-loop control system to improve battery
performance in E-assist Tricycle for outdoor
mobility of differently-abled persons” project
duration 2020 — 2023.

2. DST/SEED project titled “Design and
development of power assistive hybrid
e-trike for differently-abled persons in rural
and urban regions of India”, duration 2018 —
2021.

3. CSIR-CEERI in-house project “Development
of 25 E-assist Tricycles as prototyping and
batch processing” duration August 2021
December 2022.

IETE-CEOT (94) Award (Biennial)-2022

Dr. Suchandan Pal received the IETE-
CEOT (94) Award (Biennial)-2022 for remarkable
contributions in the field of opto-electronic
materials, devices and technology developments,
particularly for optical fibre/ waveguide gratings,
integrated-optic and nano-photonic devices and
GaN-based blue, white and UV-LEDs. The award
was presented to Dr. Pal at the 65" Annual IETE
Convention of the Institute held on September 25,
2022 in Hyderabad. The award consisted of a medal,
a citation and a cheque of Rs. 10,000. Following



to the award, Dr. Pal was invited by IETE Pilani
Centre to deliver a lecture on the work leading to
the award. Dr. Pal gladly accepted the invitation
and delivered the Award-lecture on December 20,
2022 at the Old Auditorium of CSIR-CEERI, Pilani
organized by IETE-Pilani Centre.

Dr. Suchandan Pal receiving the CEOT (94) award
(Biennial)-2022

Distribution of E-Tricycles for Field Trials to
Persons of Disabilities

E-assist Tricycles developed by the scientists
of CSIR-CEERI were deployed in the field for their
extensive trials by the Divyang People or Persons
with Disabilities. This was initiated in a function held
in CSIR — CEERI, Pilani on January 14, 2023. The
purpose of delivering the E-assist Tricycles to end-
users was for field trials and to get users' valuable
feedback for the improvement of e-assist tricycle. As
an experiment, 15 e-tricycles were distributed by the
institute to the needy Divyangs. Dr. Chandra Shekhar,
former director of the institute and Chancellor of
AcSIR, and Dr. P.C. Panchariya, Director, CSIR-
CEERI of the institute, were guests in the program.
The honourable guests appealed to the government
as well as the capable citizens of the society to
contribute from time to time in the country's campaign
for self-reliance. E-assist tricycles were distributed
to Divyangs, so that they can perform the trials in
the field and would give their run-time feedback to
CSIR-CEERI team for further modifications and
improvements in the overall design.

The activity of the field trials of the
e-tricycles was a part of social responsibility under
the Institute's program on “Vigyan - Gaon Ki Oar”.

Dr. B.A. Botre, Principal Scientist, Shri Brijendra
Kumar Verma, Principal Scientist and the team
representatives, provided necessary information to
use the e-tricycle and provided important instructions
to all the Divyangs. Head of the Departments,
staff, team members and students were present and
participated during the event. Keys of the E-assist
tricycles were handed over to the end-users by the
honourable guests.

Dr. Chandra Shekhar & Dr. P.C. Panchariya interacting
with the E-Tricycle recipients

VEDAS Mid-Career Award-2022

Dr. Udit Narayan Pal, Senior Principal
Scientist, CSIR-CEERI has been selected for the
VEDAS Mid-Career Award-2022 in recognition of
his pioneering contribution to research in the area of
plasma-assisted vacuum electronics based devices
and systems. The award has been given to him on
January 20, 2023 during the National Conference
on Emerging Trends in Vacuum Electronic Devices
& Applications (VEDA-2022) at MTRDC-BEL,
Bangalore.

Dr. U.N. Pal receiving the VEDAS Mid-Career Award 2022
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21, 3TASiId g Sft &l St UR fedias 19 7da), 2022 &t
fora T | 39 STaER W HTIH & Y4 Ao o, ToRiw,
eI & @ f. W9, yenfan, sareadt off Agar
forar, faen fagr TR uiferen & Surse st Afgarw Tete,
UG off Heg FAR TG S sifse Gt aun S8 &
3 A1 g TgaH! Sufedd |

AT T ASII0T/THRS . . TS g &
ua ot g fig T4 qa a9 &t sufefa & garm | ef. da.

YETRAT 3 39 M H TganT & foig foe fagr 7R aifee
% GgalT & Ufd 3R e o | S5l whel foh 39 Amt
%1 AT <. SRS fig Sit &l i & foman S faanfagr
TR uiferen T et & Arien R 3= 9ragel @
SUGHRT Agioitet ¢ |

TS qNOT . rARSiIa flg AN % YURN/ARIO F ST W
Iufeq o= 5=



TThER TgRiaR Uq <f. yaniar afga geft 3ufeda
S A 3H TR W W@, . ISl fig d ofgl gAd
arfta frg |

T[T T 2. SRR faig Sit
&1 gfera Sfte gfeg

o S fAfY: 19 TR 1924

o HUHSMZIR-GR # Hers Fowa Ta y9rd
SR : a9 1959 § 62 T

o TITHLIR-TRI & FeRe & €9 H UgHR Tg0T :
97, 1963

o TaTgf : 30 TG, 1984

oUW YRR/ :

1. 3Nenfite oy & g ufafga fheeht (FICCI)
QEPR — a9 1979

2. TS 99T : Y 1985

3. fuarit JfAfeua € & 9e= : av 1963 &
1983 &%

4. Mg E < E S ariiad el

qug fafdr : 17 et 2021

sfaeTgta foeai feae 2022 W srEifSa @arig &

Hiugegem-Hidt & uar defe . WS
3Tk aiel i [Tl & GRifadanor & fag fag g
SEIE RTY B o olq AT [EPR 2022 § GG
fomam AT | = S W g8 SRR I g fawed "
Hfee gss’ & faw™ & fig sfawagia fasm foaa
2022 & W W T3 fSeett & fagm wew & manfoa
e TARIE | Wemfen Tgafa shwedt ghudt 79 St g
e forar T |

2. Iel &l a8 GEHR gy 2022 H "fgeanT S &
TRIfRIER0T & & H Fa 98 STYYH TaTaR IcdTg o’
gt & SfFaTd Spwd & fog ugF fomar T § 1 3R
T feai fgaw 2022 & 3aER 9T aifSid gaRig |
IS =Td U9 AU Helt o dikg FHAR a9l
Togdt off THSE aTeae TF fad ufqem oifas of
Ut 9 | Igafd St A 39 9 7 fae & & fog <.
et 3R S HegenSamR-Ti i god e & TeT 3t |

Toft geaplial A <1, aia @l 3 fafliy Suafs & o grfcs
TS 3R YR S € |

eeH & oy TarR @ TS 3-sfte
crgEsfee ® 250 dle, 24 diee &HAT drel 3dd
S Gfhe, Gele &0 § Fafad saaeie vfe ok nfa
WA &1 I geiaeie urar fFafed Aex ge § ok
SrEaTEiehel gotaeiHen 3R AHEE gl WehR § Telrg ST

wemfeR weafd st gt mi oft & e W wa gg
. WSHETed NS aid, Y9 51



el 2 | I8 ! & STeTral Fersaiiar 3R uge! &al &
off @ we H gaH 81 ST St ST Terd gHT gEhl
ey fa 20 fFf/<er ok ey fad fd 7
fert/<er & | 5T thies 2rae o Tthet 1@ § ofR Ul g
T e Sk & STTER ST STaxae Gur off forg S |

g U de degengem-aill, fUar H
TS SRR THg H UL defTi+eh o Ug IR JaRd
21 MU Tahedt ek wEfefhe s sHkfed R
(AcSIR), 7% feeett # qaifiue wither oft € | 319 ame
Hdeiar 3R S fqenfdal o anfesia faar g1
e fafa= T o Siaelg el | gagse
IR GTEPR T g & | 3Te  uaiaror e, gems
3R gt ANl & Y "ee doich 3R g
STRENT & forg Jaifeay onfg & &d & g Ty w@
g eya @1 oMU STgYH SR fRreyor feddt
sfersie saagiie seeHeR e, fisamse ufde sfik
gefersle il @ffi snaiia foeew (fesmeA, famerm,
Aielel, HiaetzeRd 3R game) @ fesmga ek
e wnfier 2 | 36 3remar A1g 37R fRgeor yomedt, a3
VAR & g o o & forg 3 49t ergh Teee
foeen & oft faivgrar giie ¢ |

3 ftw g

fowa fewit feaa

gugemgaR-aid & 10 SHad, 2023 @i faxg
fegl fgag TARIE RIS forar 13T | 39 3faeR R &
IS & w9 # gufeg fagm oae <f. griga ofen, 4d
afes aeifvehs, oTet AT, Tored™ §ahr a1 fafte

foma fewt fopme wwlie # =mea 30 gU 7 oifafy =f. gifgw
g, fagT ovEes U4 4 afiss aenfaes, ore fawmr

arfafar & &9 & 1. Sreitm S, €9 U sremey, Teged fam,
Fee fagdte Sufera of | G & fewe ofdid
YRAT 9 HRHH 6 Tear &l | T & IR J
ImAfSa oy 70 wReH § e |fifd & e
. IfIsid HHeR afgd GEIM 6l ISTHTST Sraa
afafa & gee, agife U o1 geaH Sufeid 9

T Sy <. g S7e 7 o7u e H
‘fIg @i o STagear 3R Aea’ fav W AR
fear | fas e & mecd o Y@ifehd R gq 32 el
o fagm 1g 3 el @l AT & YR SHAmg
T TgaTT fas 3fX Araar & fafeee dar § 1 2F. aien
I U Geiu § wdd 9RA B 75 UHE g
IUATSII TR At TehT=T STeT |

fafere arfaf o, arfiar 9 9 “IfRaw =< -
fafay smam’ fovg W 1+ e | ogl fo B vra
# O T 2 PR aEe, we, AR, s,
ST G STies ATGHTI-F4T GRarell 3 g foma
21 U Gae | I Afger 1 @ adHE g a

fafRre sifaeita Gatem 3 g2 M. oriten 5=, 39 (Al ©d sy,
Y, R U4 fefeh srearg 3o, aeerelt fremdts, Temem



AR & R aTeaeiia et 3a g <. 8. denfear, e,
Higgagarm, 7% fyeedt

AT ITelt &t ot ==l 6l | G & SN 3 39 S
TR T i STHfer A 3 forg 2f. o, o, g, fgers,
TIFTE R -G & Ul SR e fama |

FTHH Pl ST FRA gY G & R
et qat. denfar 3 goft greal @ fava R<) fgag &
TS & | IR 39 IS &l ATk § Agd & IR |
FATd g TR it 5 fRig At & off == & | S
G # =gt & rehTST U Gy e R gy 39 ok
TG i aLIRAT IR T (ST |

29 3gER W fafdal 7 e §i fagr ufde
‘gorareieh gUUT (A¥ 2022, 3% 6) I farmaT far |
sfafddl 3 dfde o vwfRa sl & d@el @
TRIfe e He o g o |

eI o fgwen . G, waler = sifafddt st
<itet @ Wt i e o Tt foar | prich o Tt o
RIREC

fora o=t fgaw e & e 3 gQ 7= ifafd b, giige

T=aTg, TIfUa FRA gQ . AfNoia wAteR, & aeifHe O9
ey, e =) figaw emdiem afafa

AT TASTEA 2023 UG

IR - 4 9YRT AR g feAish
23-25 WEdl, 2023 & GRIM IGAYR (STEAH) H
SIS “ ST RAT TSRAT-202.3 UGRH” H 917 feram |
UGRIA! T Igled 23 Tad, 2023 &l gled 35 Loiiedt,
IR H foFar T | 39 UeA H WRd TRER & fafvm
faumtl ©g <y et 9 ufqwnfiar i widsnfat 3
31Y- 3704 faumT @ Trel & wal g SATgl i g
forar | faumT 3 wgg # 3 ara et g e
et I fhdTT, BTal 3T 318 Al & Shiad @l a3a
IUASA T ST HAAT| GIUGINEAR ht T
ST TR FHHRT: HUESTReR-g, et
IR HUHSAEAR - AEUTHIE!, TTHIR A HITHEIR
o1 uffafe foar |

TR T SgTe TSR & Ja Halt ot Fatere
RIS 9 AT | IgIR & AEET TG St el arel
HIOm 25 WREd 2023 @I SEISA GAYT §d & T

UGE & Igled & IUid HITHEAR-T & il & ToTe=
IR & qa Falt off T e TR Og et o SAfafy



AT o | et & Foft vRe aeemr [T oTR gSifeat
& 80 T 2fUe ye¥ial 7 w7 feran | o, fami, 1R
THR TiTeHl, THIHUAE wHdl |@fgd 6000 ¥ fds
TRt A faf e Terel @t SRy ok | diggengemR-did 3
ST TSR USRI H g9 &t femae ug 36H Hivg
UIYe dal @l SRt gq & oy fawfgd aadie "&ik
ThTegeR @l YefRid fhar | ikdds ¢ & 36 dadie
F dugeTER-a, et g fafdw = &t
GOReTTYd e &I fohdT ST T § |

druganem-didt & iy dyfe . faog
geoit 7 ¥eg | fHerae 1 iy udr e & fog faswfad
JOTTeH &t T feRivamaet & ar | Wt STaert §f | 38
JTET Sgiq UeH 7 Sfidheaet ik Ut fiwed &
ga # TeH g1 o fg oM are fafde @i
IO FREHA &k aR H off SIEeR & diugeT-
ZIR-SETTEIE!, TR 3 gt &t 3ust 3R 3
oM drd faf9e Scel UG dediel @l UgRi fakan |
ANgH A HCHTEIR yaRIenell g1 fawea
vrenfaferat &t weEn S &R 28 GEYg # 3o hieds
feari

AT Td & R HITHSNESR & Saa™
3T Srfiet Soft § ga9y wha & gwnfa faar mar)
T Sl oit 31 et Hiom, g 9i6g (38aR) A
& dugenEer & wiifAfedt & g9y wrd RewR &
&7 & grft He Ht| 3w G # Sl dugenge
YIRS GRT dldhied H oAy ST Tg STTHYH Hf at
TR |

T Al it orsj eret Hion & S e orare g ure Fd gq

HrugTEerR-Msugdicl & <. gufciey au1 Hiugemgsr-di,
et & <. foasrg wesit

IS R-4r, U &1 9% G896 TSTHTNT
fdteron

TG TSI FHf & gadt Suafd A foie
27 WRadl, 2023 Tl GIUHNER-TY, et o et
e foman | geam & Tadig e & M ot FST
fqar, aFg gigg (e 99) U9 i<t iir argg,
A GiFe (T THT) Joe & S0 IUfed & | J-ta
giEg & iy ot YRS @eie, dfad, Tggig AT
wfafa ©g afafa afRkaem & o sfer)/@fhe of
IUFEA & | AT 20 ST e Sit A doeh it ST & |

Ty & fewes <. fat. genier & Aqa o
T & ANEIRA & g 3 AHAg gEgE giafa &
THET LI Tt ISTHTNT T ST ot e foma | T
% gl A =f. U4t e, Foxe; Sf. gued U, .
aefAes; St uHIg dax, U9 asiiHes; ot S Ye TR,
o <t W |, aitse e arfver) afffeq 91 s7e
T HUHSSIIR FEATerd &l 37 § 8. 31R.&. fiwg,
T A TF WO, TSRS -TfSrmeTg qur gut
e, et e1f¥ert 31k Farera/faym & ufafafe & &
H Genfaes ot e erger T (Sugener) @
ot 3G IS, IUHSRIG (ST aUT 9 R g,
aftss 37aTg SfYe doe Sufed o |

T AT S G o TSTHTT St qd W
& e G g TodT TRENE @ aee
fopaTehetTa ot TRTET ohect §U ST o feRTeh ol 38 31X
71 3 3R TR TR & dliNeh ShishA o c1ed] al wie
& e e fean |

fog aoraT e & oW # g dereE 39 gq
off HeYst fardt SfY, AT GG Tee (Aiea)



fAdteyor & SWiq AT UG AT AT & THO9S W
A g ot N4, =i, fewes, dumemsem-

<. .4t T, fAewes, diugengem-ail 4
TG & foiq A Sgia affd & ufd Fasar s
F T T H TSTUTT FEaa & doft dF & g
giafd &t e fear|

3O J9 ¥IF & fAgRres of. 9. danfar 9
@WITd Y[ & SR AFAE Gl & e 6t
Ufceiiee Tso9fd § STavTa e | 2. qeEiRar 7 gegt
& IfiyeiRes @NTd & SUid Ie &I gRI UehiiRid
T uferent Temas afes He far | et Gfian arga s
T AT H A5 & TR YER & ol Uehifeid ol i1 <@t
gferent o fol e & fRewres &t T=mEr &6 |

g Ieerd AT Wi g ok feHie 27-28
TEEt, 2023 @ YIIGNER-TIY, fUar afga Torem
7 fig o9 Félg wrTadl & Gue o fAderor
QR (IereE) 7 SRS fom man ar fSEe g

A GEEHT TAfT S R ey I He FYd gu St W

g & gifda YR @ fm, ded s,
SR (ISTEIT) i o 7T o7 |

T s feaw

GugegemR-aid # 28 wadl, 2023 &l T
fogm feag it <1 @ 7= | foge aRdt-
ST & TgdlT ¥ SIS 30 HEehH & MR 3T
g HiTaH, 341 (INSA) aftss denfe au1 94 fewre,
THITgER 7@ oififd | &R & srememn
. AfSTa wHie, atsead T e 4 1 38
IR R STaTgL aIgd faemer, deter; fovar ufseis
e, fuert, Tan ufsees Thet, faet qur € o
AR, et & fa=mf ug fereyemor ufea &

T STTER I I SIS WIhER 3R T8 girar
F off goft STa-STarel @l I g fGag & a9
e’ favg R e Ug greade e foar | g
FEHT & AT IS U1 Tl e &
WhER GHTaE 3 3fkas gqga & = fgdl & forg
fagT ug Iwe ol & SudT | o fan | Are e
I JrUfAeRdT T gQ I 39 & 7 fas & syfae
I Tiferd fopa |

26d ud . aAfsia satex, 7e aife 3
e Afafd M R, ghaE @ sfudaiiis
T@rTa foran | 3giA W & df WA @ srgieifl gd gY
IUFRT BT-BTAT B A fag= fGaq g4 S
#H  Ufefes  gedE § S aRe|
3. FHTE A I fage fgad 7y S & g A

mAfad AT 3 gU g9 AfafY W, SIR.E.siaE, 3w
(INSA) aftss e qur 9d fewme, Teiggander



FIAHH & GRIF GHRTR H IJUEIT Teawidg Tg faemadt

TR Y ST gU Fal o AR R d9fe o) €t
T 7 28 Wadl, 1928 &I THA WHIE i @ISt -l
ot | aft § o1t & o7 &t 3% # gt fagr fogaw &

e wfafe & wfa g He wwa gu el sfvsia st

HAHH & 3 H <. Yol VN ATe, T
e 3 g fafd MiheR SRR, gimam & %
Imfeld =arE & folu gw=arg faar | Igiq s &t

G TFTE1 ST € | Sa14 o foh 3Rt 39 @il &
forq & TR € at T &l Fl9d [REHR & TG R
T |

SHfe AR & I <. AfTSha FHta,
T G A WhER HTaT &1 Y8 bt 3R & Fia
farg He @ gt famar |

T foge fSag & Rk W g&yH § 21y
fenfit 3 o & fOgm Yweem @ =
YAITRITETTaT @l URGRi fohar | §&a & agifAen! Tg Y
faenfial ¥ welt oE-oEeT W@ GEE &g
nifafaferat ©a Suafeat @ e weEn|

FiTHH T G F g8 Sf e, v denfe

qhel a9 H TIeT 91 U8 ¥ ¥ gl i & g
TEIH & FFewres ©g Goft shiftien! &l awgarg faar | aw=garg
iU e Y Sl fagm 9Re-Toreae & ufd oft
YR e fvar aon e # faenfat & afea
yfrenfiar & fog  wfaamht et ug s Riegent 6t
TRIET &t |

38 Y4 HIEFHA HT YeTed ad gq . Afgf,
YU agi+e 5 GHNR H SufRd gesiaal 0g ufay9rt
BTA-DTarel @ MheR ARG, Gia @ o
ufag fgar|

I T AT Y 7T o &1 gaT |

feremeifalt @1 wag WS



ferenfial &1 aog W

FIUHA & FO 9 a0
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FteTEE Smrarsiet fafiee
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TR iR geam
9aE, HeE - 400076
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12.

13.

oft ARy YR

gy fAeves iR agife 'St

FHAA . 4056, TGSl +ad T H SITH9H T4 [Gag

gorareiied 3R AT Wi farer
gogei-ad fAddd, 6, TSl Hirced
7% feeett - 110003

1. ISitg 311, GEE (HelHa=ieh &l F1Hd)
g FeftaraT 3R ugr fmm s
TR TRt gear

ueE, HEE - 400076

1. TH. 3Td IHHT
[EENED

gz 30-91

FENTG - 160030

o4t 3dg; fiig

PRIEECRIIEED

e e FeRme™ (Saaeh)
Fefres qu i srgeT ufvg,
TH ATt

72 faeeit -110001

<. a4t ganfan
IBEtED

HIqEaTgamR-gR
et - 333031

. fashid FAteR
T agi
Hrgengem-gr
fOemt - 333031



Sh. Ravi Pandit Chairman
Chairman & CEO

KPIT Technologies Ltd.

Plot No. 35 & 36

Rajiv Gandhi InfoTech Park

Phase-1, MIDC, Pune - 411001

Dr. Milind Atrey Member
Department of Mechanical Engineering

Indian Institute of Technology

Powai, Mumbai - 400076

Sh. D.K. Das Member
Director and Distinguished Scientist

Space Application Center (ISRO)

Space Applications Centre, Jodhpur Tekra

Ambawadi Vistar P.O., Ahmedabad - 380015

Prof. Enakshi Bhattacharya Member
Department of Electrical Engineering

Indian Institute of Technology, Madras

Chennai-600036

Dr. Alok Jain Member
Director

Centre for Personnel Talent Management (CEPTAM)

Metcalfe House

Delhi -110054

Sh. Manoj Shridhar Soman Member
Technology Advisor

IAaroh Lab. Pvt. Ltd. and Adjunct Faculty

PCollege of Engineering

Pune - 411020

Dr. AK. Jain Member
Former Managing Director

Rajasthan Electronics & Instruments. Ltd.

Jaipur (Rajasthan)



10.

11.

12.

13.

Sh. Tara Shanker

Sr. Director and Scientist ‘G’

Room No. 4056, R&D in Electronics Group
Ministry of Electronics and Information Technology
Electronics Niketan, 6, CGO Complex

New Delhi - 110003

Prof. Rajiv O. Dusane (DG’s Nominee)

Department of Metallurgical Engineering & Material Science
Indian Institute of Technology

Powai, Mumbai - 400076

Prof. S. Anantha Ramakrishna

Director

CSIR-Central Scientific Instruments Organisation
Sector 30-C

Chandigarh - 160030

Sh. Devendra Singh

Principal Scientist

Technology Management Directorate (TMD)
Council of Scientific and Industrial Research
Rafi Marg

New Delhi - 110001

Dr. P.C. Panchariya
Director
CSIR-CEERI
Pilani - 333031

Dr. Abhijit Karmakar
Chief Scientist
CSIR-CEERI

Pilani - 333031

Member

Member

Member

Member

Member

Secretary
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<1, Ut 9t Tt
IGCED
TIERER - SRS, e - 333031

ot 7 da’
T IS Od UIerg/tet i3 3w
TITHIEIR - LIRS, el - 333031

<. e au
IRy g defs
HITHIMSIIR - SRS, Ut - 333031

. A Ay
IRy yar defe
TIERER - SRS, e - 333031

. () erfefa
ECICERIICED
TUHIMSIR - WSR3, U - 33 031

2. fosrg gesit
aftg aefae
HITHIMSSIR - ISR, Ut - 333031

of. (Sfiwet) Afgr e
afky dedtent feert
TGRSR - HIESRSME, e - 333031

2. 9 7Tl ST
IBENED
HUHIMEIR - TR, 7 et - 110012

oY S YehT ST
for g wi fAawae
HqHaTER - HIggeTReE, e - 333031

It ST ST IROT
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TIIHITEIR - TR, fUar - 333031

e



10.

Dr. P.C. Panchariya
Director
CSIR-CEERI, Pilani - 333031

Sh. Promod Tanwar
Principal Scientist and Head, PME
CSIR-CEERI, Pilani - 333031

Dr. Anirban Bera
Senior Principal Scientist
CSIR-CEERI, Pilani - 333031

Dr. Manish Mathew
Sr. Principal Scientist
CSIR-CEERI, Pilani - 333031

Dr. (Smt.) Aditi
Principal Scientist
CSIR-CEERI, Pilani - 333031

Dr. Vijay Chatterjee
Senior Scientist
CSIR-CEERI, Pilani - 333031

Dr. (Smt.) Maninder Kaur
Sr. Technical Officer
CSIR-CEERI, Pilani - 333031

Dr. Venu Gopal Achanta
Director
CSIR-NPL, New Delhi - 110012

Sh. Jai Parkash Indora
Controller of Finance & Accounts
CSIR-CEERI, Pilani - 333031

Sh. Jai Shankar Sharan
Controller of Administration
CSIR-CEERI, Pilani - 333031

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member-Secretary



CSIR-Mission Project/FTT/FTC/NCP/FBR and Inhouse Projects

S No. Title of the Project FundingAgency Committed
Amount
(Rs. in Lakh)

CSIR-Mission Project/FTT/FTC/NCP/FBR and Inhouse Projects (Ongoing)

1. Aerospace Materials and Technologies CSIR 59
2. Indigenous Development of Technologies for Advanced

Devices and Laboratory Instruments (IDEAL) CSIR 3184
3. High Emission Density Nano-Technology based Scandate

Cathode for high Power mm wave Devices CSIR 230
4. High Power Su-THz Compact Source Applicable for

Security Screening and Non-destructive Evaluation CSIR 634
5. Compact Photonic Crystal (PhC) based W-band Source CSIR 227
6. Jigyasa 2.0 CSIR Virtual Laboratory CSIR 31
7. CSIR Integrated Skill Initiative Programme (Phase I1) CSIR 281

CSIR-Mission Project/FTT/FTC/NCP/FBR and Inhouse Projects (New)

1. Plastic Deppoymerization and Upcycling CSIR 389
2. Hydrogen Technology CSIR 179
3. Al Enabled Yechnology and System CSIR 889
4. Phenome India-CSIR Health Cohort Knowledgebase CSIR 26
5. Medium Pressure Mercury UV Lamps CSIR-CEERI 53
6. Terahertz MEMS Switches for 5G/6G Communication

Applications CSIR-CEERI 17
7. Green Technology-based Electrochemical

Ozone Production Systems CSIR-CEERI 17
8. MEMS based Capacitive Accelerometer Module CSIR-CEERI 11

9. 12-bit Data Converter Chip Design and Testing CSIR-CEERI 20



10. Design and Fabrication of Single Supply Quad

Operation Amplifier in 65nm Technology CSIR-CEERI
11. Design and Development of FPGA based Customized

Hardware fr Water Quality Monitoring Applications CSIR-CEERI
12. Multiple Prototype Development and Fabrication of

Ksheer Scanalyzer CSIR-CEERI
13. Design, Fabrication and Packaging of 750V pGaN E-Mode

HEMT Devices for Power Electronic Applications CSIR-CEERI
14. MEMS based Hydrogen Sensor CSIR-CEERI
15. Design and Fabrication of Thick Film Heater on Metal CSIR-CEERI
16. Cold Plasma System for Water CSIR-CEERI
17. Design and Fabrication of Linear Variable Optical Filter

for Mid-IR Region using Resist Reflow Method CSIR-CEERI
18. Precision Agriculture Station and Study the Different

Electronic Technology on Plantation CSIR-CEERI
19. 10.7 to 12.8 GHz 140 Watts Low Gain TWT CSIR-CEERI
20. MEMS Gyroscope CSIR-CEERI
21. Fabry Perrot Filter CSIR-CEERI
22. Design and Fabrication of AllnGaP / AlInP based RED

Light Emitting Diodes for Decorative and other

Applications CSIR-CEERI
23. Design and Fabrication of InGaN/ GaN Green LEDs for

Decorative Application CSIR-CEERI
24, Metamaterial based IR Filter CSIR-CEERI

18

15

20

15

20

10

15

45

20

11

25

15

12

18

CSIR-Mission Project/FTT/FTC/NCP/FBR and Inhouse Projects (Completed)
1. Medical Instruments and Devices
i. Development of Advanced Closed Loop Control System to

Improve the Battery Performance in Electric Assisted
Tricycle for Outdoor Mobility for Differently Abled Persons CSIR



10.

11.

12.

13.

14.

Development of 10T Enabled Smart 2D/3D Devices for
Pre-stage Cervical Cancer Examination for Primary Health
Centers

Advancing Technological Leads for Assuring Safety of Food
(ATLAS)

Development and Validation of FluoriPCR: A Hand-held
Platform Device for On-site Detection of Meat Authenticity
and Microbial Contamination

Portable UV-VIS Spectral Sensing System for Detection
of Adulteration in Edible Oils

Rapid Honey Adulteration Detection System

High Power Thyratrons for Fast Switching Applications

Cold Plasma Technologies

Green Technology for Waste Management

RF Analyzer

Design and Implementation of light-to-digital Converter for
Photoplethysmogram (PPG) Sensor Applications

Hardware Architecture and Design of a NANO
Flash Memory Data Converter

Computer Vision based Automatic Threat Object/
Detect Detection and Recognition in X-Ray Images

Non Thermal Pasteurizaion System based on Pulse
Electric Field for milk Pasteurization

Software Package for automated attendance management
using FRAS and Development of FRAS Units

Leathergrade 2.0: Development of Multi-camera based
Machine Vision System for Online Leather Surface Inspection
and Grading

Terahertz MEMS Switches for 5G/6G

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

CSIR-CEERI

40

61

88

99

105

158

75

17

19

16

65

14

17



Sponsored Projects

Sponsored Projects (Ongoing)

1.

10.

11.

12.

13.

Creation of Common Research and Technology
Development Hub (CRTDH) in the Area of
Electronics/Renewable Energy

Evaluation of Behavioural Video Analytics System

Indigenous Design, Development and Qualification
of Ku Band (140-210 W) and Ka Band (100-150 W)
Travelling Wave Tube (TWT)

Twinning Programme with MIDI, Ethiopia

Technologies for Environmental Audio and Aroma
Digitization and Recreation for Indian Heritage Sites

Bio-mimetic and Phyto-technologies Designed for
Low-cost Purification and Recycling of Water

Resource Constrained Al

Growth of GaN based Blue-green Laser Structure
using MOCVD

E-Mode I1I-Nitride Devices for Energy Optimized
Agile Power Electronics

Investigation on Nano-Technology based Thermionic
Cathode for High Power Vacuum Electron Devices
(VEDs)

Design Studies of High Power RF Amplifiers and
Development of Antennae for MM-wave Backhaul/
Fronthaul Connectivity for 5G

Rapid Low-cost Fluorescent AIE-based Detection
of Renal Dysfunction from urine Samples and
Fabrication of Portable and Real Time Devices

MEMS-based Capacitive Micromachined Ultrasonic
Transducer (CMUT) for Milk Quality Analyzer

DST, New Delhi

M/s United White
SAC (ISRO)
Ahmedabad
MIDI, Ethiopia

DST, New Delhi

DBT, New Delhi

MeitY, New Delhi

SSPL-DRDO

New Delhi

DST, New Delhi

SERB-DST
New Delhi

MeitY, New Delhi

DST, New Delhi

DST, New Delhi

500

176

2020

196

76

65

125

252

27

27

103

42

86



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Mercury Free Far UV-C (222nm) Excimer Radiation
Source for Inactivation of Pathogens

Wearable Electronic-skin Patch for Real-time
Monitoring of Human Health Parameters and Tactile

Sensing

Spectroscopic Soil Health Analyzer using Chemo
Metric Analysis and Cloud Services

Design, Growth and Fabrication of Blue Laser Diode

Autonomous drones for Aerial and Close up Survey
of Agriculture and Farm Land

Affordable IoT-enabled water Service Delivery
Measurement and Monitoring Sensing System for
Rural Deployment

Investigation of Metamaterial based Tunable MEMS
Infrared Emitter for Gas Sensing Applications
High-Power THz Source

Bulk Acoustic Wave Based MEMS Sensor for
Environmental

Indigenous Development of 650 V GaN Power
Transistors on Si.

Sponsored Projects (New)

1.

Fabrication of Lithography work, Pattering and
Etching of Fused Silica/Quartz Glass Substrate for
Micro Optics and Diffractive Optical Elements

Image Enhancement Techniques for Dual Energy
X-ray Baggage Scanning System and Development
of Imaging Software for Prototype Industrial CT
Machine for NDT Application

Broadband Plasma-assisted Interaction Structure
Suitable for MM Wave Generation

DST, New Delhi

DST, New Delhi

DST, New Delhi

DST, New Delhi
I-HUB Foundation for
Cobotics (IHFC),
(Section-8 Company),
IIT, New Delhi

Jal Shakti Mission,
New Delhi (Nodal
Agency, CSIR-CSIO,
Chandigarh)
SERB-DST, New Delhi

IRDE-DRDO, Dehradun

SERB-DST, New Delhi

SERB-DST, New Delhi

IRDE-DRDO, Dehradun

M/s Krystalivision
Image Systems Pvt. Ltd.
Pune

BRNS-DAE, Mumbai

69

61

61

74

104

62

30

106

28

28

40

60

29



4. Graphene Based Flexible and Wearable Strain Sensors
for Prosthetic Hand Applications

5. MEMS based Tunable Film Bulk Acoustic
Resonators with Mangnetostrictive/ Piezoelectric
Bilayer Composite Thin Films

6. Terahertz MEMS Switches of 6G Applications

7. Uncovering the science behind ancient 3D
Vedic-Yantras using Electromagnetic Resonanc
Analysis

8. High-power and Portable Sheet-beam Driven

Sub-THz source for Wireless High-Data Rate
Communication

9. Al based Techniques for Digital Restoration of
Rajasthani Mural Paintings and Creation of
Web-based VR Platform to Promote Virtual
Tourism and Cultural Heritage Preservation

10. W-band Spatial Harmonic Magnetron Based
Sub-Terahertz Source

11. Testing of a Smart Battery Management System

12. Eco-friendly Identifier: A handheld Plastic Type
Detector-An Al-enabled Portable Solution for
Identifying Plastic Polymers

Sponsored Projects (Completed)

1. 6 MW Peak 24 kW Average Power S-Band Klystron

3. Real Time Wireless Embedded Multi-Sensor System
for Monitoring of RO plants with Water Quality

4. Special Man Power Development Program for

CHIPS to System Design

5. Remote Vital Information and Surveillance
System for Elderly and Disabled Persons

SERB-DST, New Delhi
ARDB-DRDO,
New Delhi

SERB-DST, New Delhi

DST, New Delhi

DST, New Delhi

DST. New Delhi

SERB-DST, New Delhi
M/s ChipSor Labs
Pvt. Ltd., Jaipur

NMHS, Kosi-Katarmal,
Almora

BARC, Mumbai

DST, New Delhi
MCIT/DeitY

Govt. of India
New, Delhi

DST, New Delhi

41

51

36

28

111

50

37

48

473

103

9972

25



10.

11.

Flexible Tactile Sensor Matrix for Fetal Health
Monitoring

Thick Film Sensor Electrodes for EMAT

Fabrication of MEMS Technology based Sensors
and Temperature Sensors for Indian Navy and
Pilot Implementation of Wireless Communication
Scheme with the Sensors

Thermionic Emitter for High Thrust Electric
Propulsion System

Oxide Coated Cathode and Heater Assembly for
4 MW S-band Tunable Pulse Magnetron

Advanced Microwave Terahertz Wave Technology
and Applications — Way ahead for India

SERB, DST
New Delhi

Rajasthan Electronics

and Instruments Ltd.,
Jaipur

Ninistry of Defence
(NAVY), New Delhi

VSSC, Trivandrum

SAMEER,
Guwahti

INAE-DST
Gurugram

45

11

39

126

12
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‘1-D Convolution Neural Network based
Leak Detection, Location and Size Estimation



67.

68.

69.

70.

in Smart Water Grid,” Urban Water Journal,
Vol. 20(3), Feb 2023, pp 341-351.

S. Adhikari, E. Kremer, M. Lysevych, C.
Jagadish and H.H. Tan, ‘Core-shell GaN/
AlGaN Nanowires Grown by Selective Area
Epitaxy,” Nanoscale Horizons, Feb 2023
(Online).

W.R. Ali, Aditi and M. Prasad, ‘Design
and Modeling of Piezoelectric-AIN-based
Acoustic Sensor for Sound Pressure Level
Measurements,” IETE Technical Review,
Feb 2023 (Online).

R. Prajesh, R.K. Saini, A.K. Sharma and
Agarwal, ‘Label-free Detection of Thiram
Pesticide on Flexible SERS-Active Substrate,’
Materials Chemistry and Physics, Vol. 295,
Feb 2023 (Online).

P. Kumar, G. Purohit, P.K. Tanwar and S.R.
Kota, ‘Feasibility Analysis of Convolution
Neural Network Models for Classification of
Concrete Cracks in Smart City Structures,’
Multimedia Tools and Applications, Mar
2023 (Online).

Research Papers in Conference/
Published in Proceedings

R.K. Saini, A. Kumar, V. Goyal, A. Agarwal
and R. Prajesh, ‘Evaluating EM Field
Enhancement of Different Shapes of
Metallic Nanoparticles using COMSOL,
Multiphysics for SERS based Sensor,’
International Conference on Nanotechnology
for Sustainable Living & Environment
(ICON-NSLE), BITS, Pilani, Apr 14-16,
2022.

S.M. Annapurna, S. Rajora, Y. Kumar,
S.K. Vaddadi and N. Kumar, ‘FTIR based
Characterization and Classification of
Various Indian Monofloral Honey Samples,’
3 International Conference on Artificial
Intelligence: Advances and Applications

(ICAIAA-2022), Poornima College of
Engineering, Jaipur, Apr 23-24, 2022.

S. Rajora, S.M. Annapurna, Y. Kumar, S.K.
Vaddadi and N. Kumar, ‘Development of
Thermocycler for On-site Detection of Meat
Authenticity and Microbial Contamination,’
ibid.

P. Tyagi, L. Padmavthi and A. Abhishek,
‘Performance Analysis of State of Charge
Estimation Techniques for Two-Wheeler
Electric Vehicles,” 3" International Virtual
Conference on Power Engineering Computing
Control (PECCON-2022), VIT University,
Chennai, May 5-6, 2022.

K. Kishore, S. Dalai, Y. Jangir, S. Singh, M.
Rohan, D. Shashank, S.S.S. Kata and S.K.
Shah, ‘3D Pure Pursuit Guidance of Drones
for Autonomous Precision Landing,” 13"
Asian Control Conference (Hybrid Style),
International Convention Centre, Jeju Island,
Korea, May 4-7, 2022.

S.S. Prasad, N.K. Mehta, A. Shukla, P.
Mahajan, A. Singh, S. Saurav and S. Singh,
‘A Self Explainable Face Anti-Spoofing
Solution based on Depth-Estimation,” 10%
International Conference on  Frontiers
of Intelligent Computing: Theory and
Applications  (FICTA-2022), National
Institute of Technology, Mizoram, Jun 18-19,
2022.

A. Mishra, A. Bera, M.V. Kartikeyan
and D. Singh, ‘Electron Gun Beam Sump
System for 170 GHz 1 MW Gyrotron,’
47" International Conference on Infrared,
Millimeter and Terahertz Waves (IRMMW-
THz-2022), Delft, The Netherlands, Aug
28-Sep 2, 2022.

M. Latha, S. Esampelly and A.S.N. Devi,
‘Terahertz Image Reconstruction using
Compressive Sensing,” ibid.



9.

10.

11.

12.

13.

14.

15.

C. Mistry, R. Guha and S.K. Ghosh,
‘Investigation of Reflection Characteristics
of Deformed Coupling System of a Helix
Traveling Wave Tube,” 9" Euro-Asian Pulsed
Power Conference and 24" International
Conference on High-Power Particle Beams,
Seoul, Korea, Sep 18-22, 2022.

A. Banerjee, S.S. Prasad, N.K. Mehta,
H. Kumar, S. Saurav and S. Singh, ‘Gaze
Detection using Encoded Retinomorphic
Events,” 14th International Conference on
Intelligent Human Computer Interaction
(IHCI-2022), TUIT, Tashkent, Uzbekistan,
Oct 2-22, 2022.

S. Dalai, K. Vishwakarma, K. Kishore
and S. Singh, ‘UAV Landing on General
Moving Platforms Without Markers,” 6th
Join International Conference on Multibody
System Dynamics and 10" Asian Conference
on Multibody Dynamics, IT-Delhi, Delhi,
Oct 16-20, 2022.

S.K. Subramanian and S. Sinha, ‘Design
and Investigation of PMUT Sensor for
Medical Imaging Applications,” International
Conference on Next Generation Systems and
Networks (BITS EEE CON 2022), Nov 4-5,
2022, BITS-Pilani.

A. Agrawal, M. Sawane, M. Prasad and R.
Kumar, ‘Piezoelectric based Volumetric Flow
Transducer for Biomedical Applications,” 22"
National Conference on Solid State Nuclear
Track Detectors and Their Applications, NIT-
Kurukshetra, Nov 18-20, 2022.

M. Sawane, M. Prasad and R. Kumar,
‘Design and Optimization of MEMS based
AIN Sensor for Acoustic Applications,” ibid.

A. Banerjee, H. Kumar, S. Saurav and S.
Singh, ‘Lensless Image Reconstruction
with an Untrained Neural Network,” 37"
International Conference on Image and Vision

16.

17.

18.

19.

20.

21.

22.

Computing New Zealand (IVCNZ-2022),
Auckland, New Zealand, Nov 24-25, 2022.

S.K. Ram, B.K. Verma, S. Devassy and
S. Mishra, ‘Performance Analysis of Grid
Integrated  e-Mobility  Charging  using
Non-Linear Control Algorithm,” IEEE 19"
India Council International Conference
(INDICON-2022), Kochi, Nov 24-26, 2022.

S.S. Prasad, N.K. Mehta, A. Banerjee, H.
Kumar, S. Saurav and S. Singh, ‘Real-Time
Privacy-Preserving Fall Detection using
Dynamic Vision Sensors,” ibid.

L. Padmavthi, P.A. Janakiraman, S.K. Ram
and A. Abhishek, ‘FPGA-based Digital
Control  Implementation of Unbalance
Compensation in Three-phase Three-wire
Stand-alone Inverters,” IEEE 10" Power India
International Conference (PIICON-2022),
NIT-Delhi, Delhi, Nov 25-27, 2022.

S.K. Ram, S. Devassy, L. Padmavathi and S.
Mishra, ‘High \Voltage Bipolar Pulsed Power
Supply for Mercury-free Far UV-C Excimer
Radiation Source,” ibid.

Aditi, N Suri, O. Ranjan, D. Kharbanda, S.
Das A. Bandopadhyay and P.K. Khanna,
‘Investigation of LTCC-based Patch Antenna
for Wireless Applications,” 2022 URSI
Regional Conference on Radio Science
(URSI-RCRS 2022), IIT-Indore, Dec 1-4,
2022.

Aditi, R. Agarwal, R. Sharma, L. Maiolo, A.
Minotti, F. Maita and R. Mukhiya, “Wafer
Level Fabrication of CMUT using Bonding
and Interconnection Technique without TSV/
TGV, 24th IEEE Electronics Packaging
Technology  Conference  (EPTC-2022),
Singapore, Dec 7-9, 2022.

S. Karmakar, A. Banerjee, P.S. Gidde,
S. Saurav and S. Singh, ‘Convolutional



23.

24.

25.

26.

217.

28.

Ensembling based Few -Shot Defect Detection
Technique,” Indian Conference on Computer
Vision, Graphics and Image Processing
(ICVGIP-2022), 11T-Gandhinagar, Dec 8-10,
2022.

P. Kundu, K. Sapra, I. Mazumder, B. Kim and
H. Shin, ‘Fabrication and Characterization
of a Pyrolytic Carbon Film as a Quasi-
reference Electrode for Miniaturized Bio-
electrochemical Application,” 6" International
Conference on Emerging Electronics,
Bangalore, Dec 11-14, 2022.

K. Sapra, I. Mazumder, H. Aagiwal, K. Lohani,
D.S. Rawal, A. Chauhan, K. Singh and M.
Mathew, ‘Effect of Indium Composition in
Quantum Barrier on Performance of InGa/
InGaN Laser Diode Emitting at 410nm,” ibid.

I. Mazumder, K. Sapra, H. Aagiwal,
M. Mathew, A. Chauhan and K. Singh,
‘Improvement in Performance of InGaN
MQWs LED using InXGAL1-xN/InyYAL1-YN
Chirped Quantum Barriers,” ibid.

M. Sarkar and N. Kumar, ‘Analysis of
Frequency Shift Due to the Misalignment
of Upper and Lower Plates of W-band
Planar Interaction Structure,” Microwaves,
Antennas and Propagation Conference (IEEE
MAPCON-2022), Bangalore, Dec 12-15,
2022.

S. Chakraborty, M.P. Abegaonkar and A.
Bera, ‘Investigation into a C-Band Probe-
fed Asymmetric Circular Microstrip Antenna
with Improved Radiation Characteristics,’
ibid.

A. Mishra, Varun, S. Mishra, A.R. Tillu,
B.L. Meena, A. Mishra, R.P. Lamba and
U.N. Pal, ‘Discharge Analysis and Switching
Characterization of High Power Pseudospark
Switches for Fast Pulsed Power Applications,’
37" National Symposium on Plasma Science

29.

30.

31.

32.

33.

34.

35.

36.

and Technology (Plasma-2022), 11T-Jodhpur,
Dec 12-14, 2022.

S. Bidawat, N.K. Sharma, R.P. Lamba, M.
Singh, A. Mishra, Y. Choyal and U.N. Pal,
‘Simulation and Experimental Analysis of
Kr./CI2 based 222 nm for UV-C Excimer
Source,” ibid.

P. Pal, V. Singh, N.K. Sharma, M. Singh, A.
Mishra, U.N. Pal, S. Maurya and R.P. Lamba,
‘Analysis of Cold Atmospheric Pressure
Plasma Source based Plasma Activated Water
for Agriculture Application,’ ibid.

N.K. Sharma, P. Pal, V. Singh, R. Kumar, A.
Mishra, M. Singh, R.P. Lamba, M.M. Pandey,
Y. Choyal and U.N. Pal, ‘Discharge Analysis
and Characterization of Cold Atmospheric
Pressure Plasma Jet Sources for Potential
Biomedical Applications,” ibid.

Vinita and J. Singh, ‘ZnO/BST Bilayer Film
Bulk Acoustic Wave Resonator with Large
Bandwidth,” International Conference in Asia
(IUMRS ICA-2022), IT-Jodhpur, Dec 19-23,
2022.

S. Das, J. Singh and M. Kumar, ‘Laser
Ablated Nanoparticles for the Development
of Heterojunction based Metal Oxide
Formaldehyde Sensors,” ibid.

S.K. Gupta and J. Singh, ‘Surface Acoustic
based Ozone Sensor using Functional ITO
Thin Films,” ibid.

Ranu and P.B. Agarwal, ‘Finite Element
Simulation for Thermal Analysis of AIN
Pyroelectric MEMS Infrared Detector,” ibid.

M. Farman, R. Prajesh and E. Thouti,
‘Influence of Micro-dome Structure Diameter
and Inter-micro-dome Spacing of Flexible
Capacitive Pressure Sensors: A Simulation
Study,” ibid.



37.

38.

39.

40.

41.

42.

43.

N. Jangir, R.K. Verma and S. Maurya,
‘Investigation of Dielectric Characteristic
of Free Water for Microwave Heating using
Debye Relaxation Model,” ibid.

V. Kishore P., V. Sandeep, S. Devassy and
S.K. Vaddadi, ‘Design of Multifunctional
Electric Vehicle Charging System Fed from
PV Integrated with Single Phase Grid,” 5"
International Conference on Recent Advances
in Engineering (TECHNOVATION-2022),
Poornima College of Engineering, Jaipur,
Dec 23-24, 2022.

Varun, A. Mishra, N.K. Sharma, R.P.
Lamba and U.N. Pal. ‘Development and
Characterization of Psuedospark Discharge
based Plasma Cathode Electron (PD-PCE)
Source for High Density and Energetic e-beam
Generation for Pulsed Power Applications,’
National Conference on Emerging Trends in
Vacuum Electron Devices and Applications
(VEDA-2022), MTRDC, DRDO, Bangalore,
Jan 19-21, 2023.

P. Pal, V. Singh, N.K. Sharma, M. Singh, A.
Mishra, S. Maurya, R.P. Lamba and U.N.
Pal, ‘Analysis of Non-Thermal Atmospheric
Pressure Plasma Source based Plasma
Activated Water for Agriculture Application,’
ibid.

N.K. Sharma, P. Pal, M. Singh, V. Singh, R.
Kumar A. Mishra, R. P. Lamba, Y. Choyal and
U.N. Pal, ‘Development of Cold Atmospheric
Pressure Plasma Jet Sources for Biomedical
Application,” ibid.

N.K. Sharma, Y. Choyal, U.N. Pal and R.P.
Lamba, ‘Simulation of High Frequency Short
Pulse Excitation of Co-axial Xenon Excimer
Source for Generation of 172 nm Radiation,’
ibid.

A. Mishra, S. Mishra, Varun, B.L. Meena A.
Mishra, A.R. Tillu, R.P. Lamba and U.N. Pal,

44,

45.

46.

47.

48.

49.

50.

ol.

52.

‘Development and Switching Characteri-
zation of High Power Pseudospark Switches
for Fast Pulsed Power Application,” ibid.

S. Bidawat, N.K. Sharma, R.P. Lamba, M.
Singh, A. Mishra, Y. Choyal and U.N. Pal,
‘Analysis and Characterization of Kr/Cl2
based 222 nm Far UV-C Excimer Source,’
ibid.

S. Maurya and R.K. Verma, ‘Virtual
Prototyping and Particle-in-Cell Simulation
of a Rising Sun Magnetron,’ ibid.

V.K. Rawat, S. Manna, D. Chattapadhyay,
T.P. Singh, A.K. Singh, S.K. Shukla and R.K.
Barik, ‘Graphene-based Filed Emitter for
High-Performance X-ray Tubes,” ibid.

R. Guha and S.K. Ghosh, ‘Parameter
Retrieval of Metamaterial Supports of Helix
Slow-wave Structure,” ibid.

K. Mathumitha, H. Khatun and A. Bera,
‘Design of a Photonic Crystal (PhC) based
X-Band Cavity of Accelerator,” ibid.

S. Chowdhury, H. Khatun and A. Bera,
‘Design of Field Emission Electron Gun
for Photonic Crystal (PhC) based W-Band
Source,” ibid.

A.R. Choudhury, P. Pareek, S. Arya, S.
Chakraborty and S.K. Ghosh, ‘Design
Analysis  Experimental  Evaluation  of
Electron Gun and PPM Focusing Structure
for Ku-Band 210 W Space TWT,’ ibid.

I. Karmakar, S. Chowdhury, H. Khatun and
A. Bera, ‘Design of High-Power Microwave
Directional Coupler for 28 GHz Gyrotron
Application,” ibid.

K.S. Raghav and Deepak Bansal, ‘10T based
RF Energy Harvesting System for Sensor
Nodes,” India International Science Festival



53.

54.

55.

56.

o7.

58.

59.

60.

61.

2022(11SF-2022), MANIT, Bhopal, Jan 22-
24, 2023.

K. Mehta, M. Kaur, K.J. Rangra and D.
Bansal, ‘Pesticide Analysis using Gas
Chromatography-Mass Spectrometry,” ibid.

P. Choudhary, ‘Machine Learning and Al
Techniques Applied to Water System,” ibid.

V. Gahlaut, M. Kaushik, A.M. Latha,
S.K. Ghosh and L. Deval, ‘Prediction of
Temperature Distribution in  Integrated
Assembly of TWT,” ibid.

A. M. Latha, V. Gahlaut, M. Kaushik and
S.K. Ghosh, ‘Smart Materials for Thermal
Energy Harvesting in Multi-Stage Depressed
Collectors,’ ibid.

N.K. Sharma, R.P. Lamba, U.N. Pal and Y.
Choyal ‘Theoretical investigation on impact
ionization of Argon gas filled cavities,” ibid.

K. Mehta, M. Kaur, K.J. Rangra and D.
Bansal, ‘A Compact Intel Assembly and
Quadrupole Mass Filter for Portable Mass
Analyzer,” 34" ISMAS Symposium on Mass
Spectrometry (ISMAS-2022), CSIR-NGRI,
Hyderabad, Feb 15-18, 2023.

S. Bhatia, D. Pal and A.K. Bandyopadhyay,
‘Design and Characterization of High
Gain Semicircular Slotted V-Band Printed
Antenna/Array with Superstrate,” 3 IEEE
International Conference on Rage Technology
(ICORT-2023), Chandipur, Odisha, Feb 23-
25, 2023.

A. Nagaraju, D. Kant, D. Pal and AK.
Bandyopadhyay, ‘Optimization of Input and
Output Couplers for High Power S-band
Klystron,” ibid.

A. Gupta, S. Maiti and P. Maji, ‘Gaze Tracking
using Capsule based CNN Architecture

62.

63.

64.

65.

66.

67.

for HMI,” 3 International Conference on
Emerging Trends and Technologies on
Intelligent System, CDAC, Noida, Feb 23-
24,2023.

J. Aswathy, P.C. Panchariyaand S.K. Vaddadi,
‘Discrimination of Cow and Buffalo Milk
using Raman Spectroscopy,” Conference
on Women in Academia Research and
Management of Food Safety and Toxicology
(WARM-FoST), CSIR-IITR, Lucknow, Feb
24-25,2023.

D. Shekhawat, J. Gandhi, M. Santosh
and J.G. Pandey, ‘PHAc: Posit Hardware
Accelerator for Efficient Arithmetic Logic
Operations,” Conference for Next Generation
(CoNGA-2023), Tampines, Singapore, Mar
1-2, 2023.

R. Mukhiya, D. Kumar, S. Sinha, A.K. Saini
and R. Sharma, ‘Titanium Nitride-based
EGFET pH Sensor for Chemical/Biochemical
Sensing Applications,” World Conference on
Thermoelectrics and Materials (WCT-2023),
Jaipur National University, Jaipur, Mar 14-
18, 2023.

R. Sharma, D. Kumar, S. Sinha A.K. Saini
and R. Mukhiya, ‘Development of TiN
Material and its Applications,” National
Conference on Study of nanomaterials and
Scientific Development in 21% Century, Jiwaji
University, Gwalior, Mar 16-18, 2023.

U. Singh, S. Maiti, A. Saini and Dhiraj,
‘Ancient Indian Murals Digital Restoration
through Image in Painting,” 10" International
Conference on Signal Processing & Integrated
Networks (SPIN-2023), Noida, Mar 23-24,
2023.

S. Bhatia, D. Pal and A.K. Bandyopadhyay,
‘Design and Characterization of Partially
Grounded 28 GHz Patch Antenna and its
MIMO  Implementation,”  International



Conference on Microwave, Antenna and
Communication  (MAC-2023), MNNIT
Allahabad, Prayagraj, Mar 24-26, 2023.

Invited Talks

S. Devassy, ‘CSIR-CEERI Initiatives on Future
Technologies,” Technologies for MSME,
Organized by CIlI, Jaipur, May 31, 2022.

S.K. Ghosh, “‘Vacuum Electron Devices:
Challenges and Opportunities,” Speaker of
Eminence in Invited Lecture Series of IEEE
MTT-S SBC IIT Delhi, Jun 26, 2022.

J. Singh, “‘Training Program on the
“Techniques  for  Advance  Materials
Characterization and Spectroscopy” under
STUTI,” Nov 10-16, 2022, Jawaharlal Nehru
University, New Delhi.

U.N. Pal, ‘Cold Atmospheric Pressure
Plasma and Related Plasma Devices and
Technologies for Societal and Industrial
Applications,” UGC-HRDC in the Refresher
Course in Physics (Core) Nov 9-22, 2022,
DAVYV, Indore.

AM. Latha, ‘Enabling technologies for
Al Empowered 6G Massive Radio Access
Networks,” ATAL Sponsored FDP in Vel Tech,
Chennai, Nov 28, 2022Ram.

U.N. Pal, ‘Pseudospark Discharge and
Related High-Power Plasma Technologies
for Strategic and Industrial Applications,’
ibid.

R. Mukhiya, ‘Development of Capacitive
Micromachined  Ultrasonic ~ Transducers
using Anodic Bonding,” 6th International
Conference on Microactuators, Microsensors
and Micromechanisms, IIT-Hyderabad, Dec
3-5, 2022.

J. Singh, ‘RF/Microwave Resonators and
Filters: Oxide Based Electronic Devices,’

10.

11.

12.

13.

14.

V.

International Union of Materials Research
Society, Materials Research Society of India
(TUMRS-ICA 2022), Dec 19-23, 2022, 1IT-
Jodhpur.

D. Bansal, ‘RF MEMS Devices,’ Indo-French
Workshop on Microwave and Photonics
Technology (IWMPT-2022), Nagpur, Feb 20-
22, 2023.

R. Prajesh, ‘SSMG: MEMS Sensors,” One
Day Workshop on MEMS, NEMS and Micro
fluidics, IIT-Delhi, Feb 25, 2023.

N. Kumar, ‘Facilities of CSIR-CEERI & Role
of Technology Transfer in IP,” Creative India
& Innovative India and Exploring the Gls
of Rajasthan, Organized by MSME-DFO,
Jaipur, Mar 13, 2023.

P.C. Panchariya, ‘Role of MSME in the
Future Semi-Conductor Ecosystem,” Vendor
Development  Program, Organized by
MSME-DFO, Jaipur, Mar 14-15, 2023.

S.K. Vaddadi, ‘CSIR-CEERI Technologies &
Common Facilities for MSMEs,” ibid.

S.K. Vaddadi, ‘CSIR-CEERI Technologies
& Common Facilities for MSMEs and
Startup,” Awareness Programme on MSME
(Innovative) Design Scheme, Organized by
MNIT, Jaipur, Mar 22, 2023.

Patents/Copyrights

Patent Granted

1.

Planar Solar Concentrators
Subwavelength  Gratings
Pesala). Patent No. 405073.

using
(Inventor: B.

Patents Filed

1.

Two Subsequent Exfoliation Processes for
Graphene Synthesis and its Application in
Photo-Sensor (Inventors: S. Singh and P.
Mabhala) Application No. 202211045098.



RF MEMS-based Smart Impedance Tuner
Module for Radio Frequency Front End
(RF-FE) (Inventors: D. Bansal, M. Kaur, A.
Kumar, P. Kumar and M. Prasad). Application
No. 202211020122.

A Method of Fabricating a Contact-less
Terahertz MEMS Switch (Inventors: D.
Bansal, M. Kaur, A. Kumar, P. Kumar and M.
Prasad) Application No. 202211074392.

Innovative RF Coupling System Design
for High Power Travelling Wave Tubes
(Inventors: M.K. Alaria, A.R. Choudhary,
P. Pareek and S.K. Ghosh). Application No.
202211076053.

Flexible and Linear Capacitive Tactile Sensor
Matrix and Fabrication Method Thereof
(Inventors: T. Eshwar, M. Farman, R.
Prajesh and A.K. Upadhyay) Application No.
202211076052.

A Solar Photovoltaic-based Dual Bus DC
Microgrid Architecture with  Multilayer
Control (Inventors: A. Abhishek, B.K. Verma,
S.K. Ram and L. Padmavathi) Application
No. 202311006417.

Micromachining of  Glass  Substrate
using Wet Etching Technique for MEMS
Acoustic Sensor (Inventors: M. Prasad, R.K.
Sharma and D. Bansal) Application No.
202311007989.

A Portable and Multipurpose Apparatus
for Cold Plasma Jet (Inventors: U.N. Pal,
M. Singh, R.P. Lamba and A. Mishra).
Application No. 202311007988.

Non-invasive Detection of TBI using GaN
on Si based Handheld System (Inventors:
R.R. Thakur, A.K. Saini, R. Taliyan
and N. Chaturvedi) Application No.
202311018884.

Copyrights Filed

1.

10.

11.

12.

13.

Software for Input/ Output Control of Keithley
6487 and its Graphical Representation for
Sensing Measurements by R. Prajesh.

A Software Tool for CPD (Controlled Porosity
Dispenser) Cathode Coverage Calculator by R.
Prajesh, A.K. Singh, S.K. Shukla and R. Barik.

Software Tool for the Estimation of Surface
AreaChangefrom3D DataPointsbyR.Prajesh.

A Software for Digitally Controlled Pulse
Generation Unit for High \oltage Pulse
Power Supply by A. Abhishek and S.K. Ram.

Software for Advanced Electronic Controller
for Electric Motorized Tricycle and e-Assist
Tricycle by B.A. Botre and B.K. Verma.

A MATLAB Code for Determination of
Characteristics of Piezoresistive Pressure
Sensor based on Solution to Plate Equation
by S.S. Kumar.

Single Mode Cold Cavity Solver (SMCCYS)
Code for Gyrotron Resonator by Vishant and
A. Bera.

Moisture Analysis (Software Module) by O.
Rajan and A.K. Singh.

Al-enabled Plastic Identification System
using Near Infrared Spectroscopy by M.K.
Lakshmanan and C. Kumaravelu.

Software for a Solar Photovoltaic-based
Battery Charger with a Graphical user
Interface by A. Abhishek and B.K. Verma.

Embedded Software for Closed - Loop
Control  Implementation of e-Mobility
Charging Systems for Multi - Chemistry
Batteries by S.K. Ram, A. Abhishek, B.K.
Verma and S. Devassy.

1-D Convolution Neural Network Algorithm
for Leak Detection in Water Pipelines by P.
Choudhary and B.A Botre.

CSIR-CEERI Honey Adulteration Tester by
N. Kumar, A.H. Kiranmayee, R.Ranjan, S.K.
Vaddady and P.C Panchariya.
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Human Resources

Staff 2019-20
Scientific 109
Technical 147
Administration 61

Foreign Visits

Name & Designation

Sanjay Singh, Principal Scientist
C.P. Mistry, Senior Scientist

S. Srivastava, Senior Scientist
Ravi Saini, Principal Scientist
Aditi, Principal Scientist

Promotions

Name & Designation

S.K. Ghosh, Senior Principal Scientist
K.S. Raju, Senior Principal Scientist
Aditi, Senior Scientist

S.K. Shukla, Senior Scientist

M.K. Lakshmanan, Senior Scientist
Satish Bindal, Scientist

Vijay Chatterjee, Scientist

Sanjeev Kumar, Senior Scientist

P.B. Ararwal, Principal Scientist

Congratulations !
Retirements

Name

Satish Kumar
Virender Singh
Ramji Lal

P.K. Khanna
A. Gopal

R.K. Verma

2020-21 2021-22

107 99
132 120
63 61

Country
Japan

South Korea
Spain

Spain
Singapore

Promoted to

Chief Scientist

Chief Scientist

Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist

Senior Scientist

Principal Scientist
Senior Principal Scientist

Designation

Lab. Assistant
Security Officer

Lab. Assistant

Chief Scientist

Chief Scientist
Senior Technician (2)

2022-23
92
110
56

Period
03.08.2022-16.09.2022
16.09.2022-24.09.2022
26.09.2022-30.09.2022
26.09.2022-30.09.2022
07.12.2022-09.12.2022

w.e.f
01.07.2019
29.01.2020
01.12.2020
27.12.2020
31.12.2020
18.05.2021
04.07.2021
27.12.2022
25.01.2023

w.e.f
30.04.2022
30.04.2022
30.06.2022
30.06.2022
30.06.2022
30.07.2022



Raghuvir Singh

R. Usha

R.K. Sharma
Mabhavir Verma
Prem Lal

R.K. Sonania
Yusuf Ali
Puroshottam Lal
Om Prakash Jangir

Lab. Assistant (2)
Senior Technician (3)
Chief Scientist
Tea/Coffee Maker
MTS

Senior Technician (1)
Lab. Assistant
M.T.S.

Asst. Engineer

We wish them a peaceful and happy retired life.

30.07.2022
30.07.2022
30.08.2022
30.10.2022
30.10.2022
31.12.2022
31.01.2023
28.02.2023
28.02.2023



Budget Head Sanctioned Amount Actual Expenditure

2022-23 (Including Laboratory
(Rs. in lakh) Reserve Fund) 2022-23
(Rs. in lakh)
A. Revenue
Salary & Salary Linked Allowances 3612.608 3612.608
Re-imbursement of Medical Expenditure 79.276 79.276
Honorarium 2.466 2.466
Leave Travel Concession 21.240 21.240
T.A. (India) 14.995 15.245
T.A. (Foreign) 0.000 0.000
Professional Update Allowance 0.000 0.000
Total Other Allowances 117.977 118.227
Total Salaries (P-01 to P-03) 3730.585 3730.835
P-04 Contingencies 455.401 500.578
P-05 HRD 0.000 0.000
P-06 Lab Maintenance 300.000 307.203
P-701 Staff Quarters Maintenance 85.000 92.327
P-07 Chemicals, Consumables & other Res Exp 369.799 369.799
P-804 Pension 3698.878 3698.878
Total Revenue 8639.663 8699.620
B. Capital
P-50 Works/Services 112.400 113.224
P-50 Apparatus & Equipment 709.643 709.643
P-50 Office Equipment 0.000 2.005
P-50 Furniture & Fittings 0.000 1.761
P-50 KRC Books/Journals/E-Journals 75.967 75.967
P-50 Tools & Plants 0.000 0.655
P-50 Vehicles 0.000 0.000
P-702 Capital (Staff Quarters) 12.515 12.515
Total (Capital) 910.525 915.770
Total (Revenue+Capital) (A+B) 9550.188 9615.390
C. SIP/NWP/FAC/FTT/IAP/RSP/HCP 2104.203 2104.226
Grand Total (A+B+C) 11654.391 11719.616
External Cash Flow Attracted 345.225
Laboratory Reserve Generated 184.438
Laboratory Reserve Utilised 65.225

Net Laboratory Reserve 1222.332
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