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From the Divector's Desk . ..

It gives me immense pleasure to present the Annual Report of the CSIR—Central Scientific Instruments
Organisation (CSIR-CSIO) for the year 2024-2025. This document reflects our sustained journey of
scientific advancement, technological innovation, and human resource development during a year
distinguished by both challenges and significant accomplishments.

The year 2024—2025 has reaffirmed CSIR—CSIO s unwavering commitment to excellence and its vital role in
advancing science and technology for national development. Our scientists, scholars, and staff have
demonstrated exemplary dedication in expanding the frontiers of knowledge and translating research
outcomes into meaningful solutions for society.

Throughout the reporting period, CSIR—CSIO has undertaken several pioneering projects, strengthening its
research portfolio and fostering deeper collaborations with both national and international partners. Our
initiatives have spanned a broad range of disciplines—including biomedical engineering, strategic and
defence applications, semiconductor technology, agriculture, environmental monitoring, and societal
instrumentation—yielding impactful results. In particular, our contributions to medical and diagnostic
instrumentation and defence technologies have advanced India s vision of Atmanirbhar Bharat, reinforcing
indigenous capabilities and promoting technological self-reliance.

At the core of all our efforts lies translational research and innovation. We have continued to align our
scientific endeavours with national priorities to ensure that the outcomes of our work generate tangible
benefits for industry, academia, and the wider community. Several technologies developed at CSIR—CSIO
have successfully transitioned from the laboratory to commercialization, thereby enriching India’s
innovation ecosystem and supporting socio-economic growth.

As our nation proudly celebrates 78 years of independence, CSIR—CSIO continues to play a pivotal role in
shaping the country s technological landscape through indigenous developments in aerospace, agriculture,



food safety, sensors, photonics, nanotechnology, and healthcare instrumentation. The dynamic global
scientific environment calls for agility, vision, and collaboration, and we remain steadfast in our pursuit of
frontier research that enhances quality of life and promotes sustainable development.

To strengthen our scientific and technical capabilities, a comprehensive restructuring of the organisation’s
R&D verticals and horizontals was undertaken during the year. This restructuring was aimed at optimizing
resources, encouraging interdisciplinary collaboration, and enhancing responsiveness to emerging
scientific challenges and opportunities.

In 2024-25, concerted efforts were made to accelerate the transfer and commercialization of technologies

developed by CSIR—CSIO scientists. Initiatives were directed toward identifying and engaging with suitable

industry partners, MSMEs, and PSUs for collaborative research and technology adoption.

Industry—institution interaction meets, participation in industry forums, and publication of Expressions of
Interest (Eols) further strengthened our partnerships and enhanced the visibility of CSIR-CSIO's

technological strengths. These collective initiatives have fostered sustainable collaborations and promoted
the translation of indigenous innovations into deployable industrial solutions.

CSIR-CSIO continued to play a pivotal role in developing various technologies and managing Intellectual
Property Rights (IPR). It also facilitated the execution of the DSIR-PRISM (Promoting Innovations in
Individuals, Start-ups, and MSMESs) scheme and coordinated the CSIR Integrated Skill Development
Programme. These efforts have been instrumental in building innovation capacity and promoting the wider
adoption of indigenous technologies.

During the reporting year, CSIR—CSIO published over 101 research papers in reputed SCI/SCIE journals
and successfully transferred 29 technologies to industries in sectors such as avionics, energy, healthcare,
and agro-instrumentation. Our collaborative framework was further strengthened through 19 new
Memoranda of Understanding (MoUs) and multiple project-based partnerships with academic institutions,
industry, and R&D organisations. The organisation’s intellectual property portfolio also expanded, with six
patent applications (domestic and international), 19 design registrations, and seven copyrights filed during
the year.

On the human resource development front, the Indo-Swiss Training Centre (ISTC) and our partnership with
the Academy of Scientific and Innovative Research (AcSIR) continue to nurture scientific and technical
talent through diploma, postgraduate, and doctoral programmes. Skill development and outreach
initiatives under DSIR—PRISM, Skill India, and CSIR-JIGYASA have fostered curiosity, creativity, and
innovation among students and young professionals, thereby strengthening the nations scientific
foundation.

Looking ahead, our proposed Assembly Testing Marking and Packaging (ATMP) project holds the promise
of being transformative in the semiconductor domain, positioning CSIR-CSIO as a key contributor to
India’s evolving semiconductor ecosystem and to the global technology landscape.

On the occasion of CSIR—CSIO Foundation Day 2025, I extend my sincere appreciation to all members of
the CSIO fraternity for their dedication, creativity, and commitment to excellence. I also express my deep
gratitude to the Dr. N Kalaiselvi, DG, CSIR; the members of the Research and Management Councils; our
funding agencies, collaborators, and industry partners for their continuous trust, support, and guidance.

Aswe move forward, CSIR—CSIO remains resolute in its mission to foster innovation, strengthen indigenous
technology development, and contribute meaningfully to India’s aspiration for self-reliance and global
leadership in science and engineering. Our pursuit of excellence is guided by the conviction that scientific
inquiry, creativity, and collaboration form the foundation of national progress. In the words of Dr. A.P.J.
Abdul Kalam, “Dream, dream, dream. Dreams transform into thoughts and thoughts result in action.”

May this spirit of visionary thinking continue to inspire us as we collectively transform ideas into impactful
technologies that empower our nation and serve humanity.

Prof. Shantanu Bhattacharya
30 October, 2025 Director
Chandigarh CSIR-Central Scientific Instruments Organisation









Manufacturing Science and Instrumentation (MSI)

The Manufacturing Science and Instrumentation Department was
established with a forward-looking vision: to pioneer the development of
advanced design and manufacturing techniques for scientific and
industrial instruments, ensuring their global competitiveness while
adhering to international standards. Central to our mission is the
facilitation of indigenization initiatives, particularly in high-end strategic
and societal technologies, aligned with government directives such as
Aatmanirbhar Bharat and Make in India programs.
Our overarching goal is to foster innovation that not only demonstrates
market viability but also yields significant socioeconomic impact. To
achieve this, our multidisciplinary team operates within cutting-edge
facilities, staffed by highly qualified and experienced scientific
professionals.
The department's expertise spans a diverse range of fields, including
Dr. Sachin Tyagi mechanical design, simulation, numerical analysis, material science,
sachintyagi@csio.res.in electronic design and control systems, additive manufacturing, laser
technologies, precision agriculture, electrostatic devices and systems,
as well as opto-mechanical and mechatronic engineering.

Major Projects:

e An Aerial Electrostatic Spraying for Locust and Pest Control

e Hybrid Indoor Light Harvesters for Self-Powered loT Applications

e Development of Foam Based Microwave Absorber for Broadband Hybrid
RAS Design

e Mobile Carbon Fiber Extractor

e Design & Development of Precision Miniaturized Aspheric lenses for Helmet
Mounted Displays

e Ultra-precise on-machine metrology (OMM) system for optical fabrication of
freeform optics

e Development and performance testing of a metal hydride reactor for
hydrogen storage

¢ Robust And Aesthetic Design Of Passive Tran-Phalangeal Prosthesis

e Development of Additive Manufactured Lattice structured Lumbar Spinal
Implants

e Marine Bearing Sight for Indian Navy Ships

e Design & Development of LED Luminaries for Civil Aircraft

e Novel edible coating material for the postharvest quality improvement of
perishable fruit crops

e Periscope Repair and Refurbishment: Design & Development of Indigenous
Attack Submarine Periscope System



An Aerial Electrostatic Spraying for Locust and Pest Control

Type of Project : CSIR-HRDG funded (EMR Project)
Project No. : EMR0004
Project Leader : Dr. Manoj Kumar Patel

The project aims to design and develop an aerial electrostatic spraying system in which the two
technologies are integrated, i.e. aviation technology (Unmanned Aerial Vehicles) and electrostatic
spraying technology. In the initial experiments, the chargeability at aerial conditions has been carried
out. The experimental setup includes components like a water pump, pressure nozzle, charging
electrode, high voltage power supply, Faraday cage, and electrometer. The parameters such as
charge-to-mass ratio, spray current, and mass flow rate of spraying liquid have been measured and
analyzed.

For measuring charge-to-mass ratio, a Faraday Cage (fabricated at CSIR-CSIO) was used, which
was further connected to the earth's potential via a digital multimeter. The charged droplets, upon
falling on the Faraday Cage, transfer the charge to the earth, causing an electrical current, which was
measured by a digital multimeter (electrometer), termed as ‘spray current. Then this spray current was
divided by the mass flow rate of spraying liquid to determine the charge-to-mass ratio. The ongoing
testing, validation, and benchmarking efforts will further validate the technology's potential for practical
applications in agriculture, particularly in enhancing spraying efficiency and reducing chemical usage.

Hybrid Indoor Light Harvesters for Self-Powered loT Applications

Type of Project : Grant-in-Aid Project, DST, Govt. of India
Project No. : GAP0481
Project Leader : Dr. Manoj Kumar Patel

The project is in collaboration with CSIR-NIIST, Thiruvananthapuram, Kerala, and CSIR-IICT,
Hyderabad, Telangana, in which CSIR-CSIO, Chandigarh, has a very specific role. The CSIR-CSIO
Chandigarh will work on electrostatic circuit design and power management systems for light
harvesters. CSIR-CSIO will work on the development of an innovative self-powered hospital asset
tracking and management system using the master plates/mini-modules, partnering with the industry.
The hospital asset tracking and inventory management systems market size was valued at USD 21.06
billion in 2017 and was anticipated to grow at a CAGR of 5.0% every year. Overcrowded hospitals
often find it difficult to locate PPE in the present situation, which really urges us to come up with a
tracking solution. Currently, battery-powered Beacons and RFID tags are used. For RFID, the
proximity of a person is required, which makes it risky with COVID. Battery replacements result in a
tremendous carbon footprint for Beacons. Our Innovation involves Self-powered asset tracking by
taking advantage of Indoor Photovoltaics that can be integrated without compromising aesthetics.



Development of Foam Based Microwave Absorber for Broadband Hybrid RAS
Design

Type of Project : CSIR funded
Project No. :FTT 010507
Project Leader : Dr. Sachin Tyagi

The project aims to develop and implement broadband microwave absorbers for RAS designs,
enhancing testing performance in military and Defence due to their ability to reduce Radar Cross
Section(RCS) and enhance stealth capabilities. In present year, various magnetic and non-magnetic
materials are developed in bulk from Industrial waste and powder. The developed materials are
characterized for their structural, morphological and magnetic characteristics using advanced
characterization techniques. Further, these materials are dispersed as a second phase particle in the
matrix of PU foams (Figure 1) for making In-situ composite foams. These foam are being tested at
CSIR-NAL for their microwave absorption analysis in the frequency ranging from 2-18 GHz.

Showing In-situ flexible foams developed at CSIO Chandigarh

Mobile Carbon Fiber Extractor
Type of Project : CSIR funded

Project No. : MMP015202
Project Leader : Dr. Sachin Tyagi

The present project aims to develop the mobile water hyacinth fiber extraction unit as shown in below
figure. Required instruments and equipment for fiber extraction have been procured for assembling
all the units at mobile trolley system. Site selection for raw material collection (hyacinth fiber) and
technique for extraction of fiber have been finalized. The layout of the mobile fiber extraction unit
based on equipment have been designed and presented at the first MC meeting.

Showing water hyacinth plant and extracted fiber



Design & Development of Precision Miniaturized Aspheric lenses for Helmet
Mounted Displays

Type of Project : CSIR Funded —Mission Mode Project
Project No. 1 HCP0036 (WP6)
Project Leader : Dr. Neha Khatri

The Head mounted Display (HMD) optical system delivers image or video information, which
comes from the source to the pilot’s line of sight. The information (symbology) from the source
is projected at the pilot’s helmet visor which is often curve in a magnified form. The pilot can
simultaneously see the outside world and the symbology projected on the visor.

Projection
Optics Visor
: [
Design Eye,

Position

Schematic of HMD optical projection system

HMD system requires design of miniaturized optical lens assembly while offering higher field of view
and see-through transmittance (>90% outside the symbology wavelength zone) as well as better
situational awareness. Achieving an optimum design with space and weight constraints with respect
to helmet and cockpit geometry is quite challenging. The heavy lenses cause a moment of inertia into
the helmet structure that decreases the rate at which the pilot may turn the head, and also can become
fatiguing on long missions. There is, accordingly, a need for an improved head-mounted or helmet-
mounted reflective display which improves the display system while maintaining its excellent optical
performance. The project aimed to design and develop precision plastic aspheric lenses for the relay
optics of HMDs which consist of sequence of optical elements in order to achieve better performance
than conventional design and reduces the weight of the system. To meet the objectives of the project,
an off-axis HMD system is designed from a co-axial HMD system by applying decentring and tilt
around x-axis. In this method, MTF is improved by optimization which includes changing the spherical
surfaces to aspheres.

Image Source

Rays from
virtual image

100 mm

3D Layout

Optical design layout of off-axis HMD System
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Ultra-precise on-machine metrology (OMM) system for optical fabrication of
freeform optics

Type of Project : CSIR Funded —FBR
Project No. :NCP010302
Project Leader : Dr. Neha Khatri

The key technical hurdle in high-throughput precision fabrication is quality control. The process of
metrology and compensation is essential to align the diamond tool, control the surface generation,
and improve machining accuracy. The current practice is to remove the workpiece from the machine,
perform offline measurement, and then remount the workpiece back onto the machine if re-machining
is needed. This is a very time-consuming process, particularly for freeform surfaces without any
symmetry.

The process not only requires the reposition of a workpiece to its previous position with micrometer
accuracy, but also needs additional alignment features to the workpiece or its fixture.. Therefore, the
project aims to develop an On-Machine Metrology system in ultraprecision machining to increase
production throughput and improve surface form and finish quality. To eliminate the compensation
error and exploit the machine axes to increase the measuring range, OMM may also benefit from the
consistent coordinate system between the machining and measurement operations.

In this project, the schematic of OMM setup is proposed for in-situ measurement of surface form and
surface roughness. The optical design of the proposed interferometer is carried out using optical
design software Zemax and ray tracing schematics is shown in Figure 5, which can work in both laser
interferometer mode and LED interference microscopy mode.

Microscope Objective

Dichoric Mirror

Beam Splitter PBS( Polarizing Beam Splitter)

t i 100 mm

Optical design simulation of the proposed OMM setup in Zemax



Development and performance testing of a metal hydride reactor for hydrogen
storage

Type of Project : CSIR Funded- SEED
Project No. : IHP240006
Project Leader : Ajay Yadav

The project aims to design and evaluate a metal hydride (MH) reactor/canister for efficient hydrogen
storage, addressing critical challenges in utilizing hydrogen as a safe and efficient energy source with
potential for zero-emission/clean-energy applications as shown in figure. The MH reactor offers
advantages such as high storage density, reversibility, and low operating pressures.

Hgh Temperanrs
Themostate Bath

CAD model of the tubular type heat
exchanger design based Metal

Control and Monitoring System for MH reactor %
hydride reactor

Targeted Specifications of the Metal hydride reactor

Robust And Aesthetic Design Of Passive Tran-Phalangeal Prosthesis

Type of Project : CSIR Funded- SEED
Project No. 1 IHP24 /02
Project Leader : S. Anup Chander

In this project, Robust and aesthetic design of passive trans-phalangeal prosthesis has been proposed
for partial finger amputee. A working finger model has been proposed which will assist amputee in
day-to-day activities which usually hinder their daily life activities as shown in Figure. It will help restore
near-natural finger movement and grip strength.

PR Final model |
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Six Bar-based Mechanism



Development of Additive Manufactured Lattice structured Lumbar Spinal
Implants

Type of Project : GAP-ICMR Funded
Project No. : GAP-470
Project Leader : Dr. Vijay Kumar Meena

The project aims at development of Additive Manufactured lattice structured PLIF, OLIF and TLIF
lumbar spinal implants with different sizes and different lordosis degrees. There has been tremendous
increase in number of spinal patients due to sedentary lifestyle and “ Poor Posture syndrome” .The
additive-manufactured lattice spinal implants have tremendous benefits over conventionally
manufactured solid spinal implants. Lattice-structured spinal implants are developed using bone-
mimicking structures and the mechanical properties of human bones. The lattice structure promotes
osseointegration, promoting natural bone growth through and around the implant for enhanced fusion
stability. Due to osseointegration and better fusion rates associated with lattice spinal implants, the
chances of revision surgeries are reduced, ultimately reducing the associated healthcare costs.
Another benefit of additive-manufactured implants is reduced wastage while manufacturing the spinal
implant. These technologically advanced implants, when mass-produced, can be manufactured at a
cost equivalent to conventional implants.

TLIF CAGES
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TLIF Lattice Spinal Cages

Marine Bearing Sight for Indian Navy Ships

Type of Project : ToT Agreement
Project No. :

Project Leader : Dr. Raj Kumar Pal

The Marine Bearing Sight is an advanced navigational instrument deployed on naval warships,
designed to offer critical situational awareness regarding approaching target vessels. The Key
functionalities include: (i) a magnified optical view, (ii) azimuthal orientation of the target vessel relative
to true north, (iii) range estimation, and (iv) operation under varying ambient light conditions. Two units
of the Marine Bearing Sight (Ship Version) have been developed and checked for the key



functionalities such as the field of view, and the clarity of viewed objects at close and far distances.
Additional considerations included the mirror adjustment capabilities for aerial objects, eyepiece
configurability to accommodate different focus distances along with diopter adjustment, as well as the
physical robustness and aesthetic integrity of the devices. These functionalities were showcased to a
representative from the Industrial Partner Agency.

Developed Prototypes of Marine Bearing Sight (Ship version)

Demonstration of Marine Bearing Sight (Ship Version) to Industry rep

Design & Development of LED Luminaries for Civil Aircraft

Type of Project : CSIR Funded

Project No. :MLP2016
Project Leader : Dr. Shravan Kumar R R

The main objectives of the project is to Design, development and technology demonstration of LED
based exterior and interior luminaries for civilian aircraft. LED luminaries comprise of following eight
types of lights:

e Left Navigation light -Red

¢ Right Navigation light-Green
¢ Tail Navigation light- White
¢ Anti Collision light

e Dome light

e Panel light
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e Taxi Light
e Landing Light

Work carried out: The detailed Mechanical design of all lights were made & subsequently one set of
all the mechanical parts got fabricated and assembled all lights with LED and Driver PCBs. Structural
analysis, thermal Analysis, Vibration analysis & lllumination Analysis of all the aforesaid lights were
carried out and documents of the same were prepared. Visited NAL on 4-5th April,2024 with all eight
prototypes of light and mechanical fitment checks were carried and found satisfactory. To overcome
the thermal issues new four layer PCBs were designed, fabricated and assembled and two lights were
demonstrated to NAL team and thermal test found satisfactory on 18.09.2024. Preliminary Design
Document(PDR) document comprising of Mechanical Design, Structural Analysis, Modal analysis,
Thermal Analysis, Light Simulation, Bill of materials, Circuit Diagram for Light Driver, derating
Analysis, Reliability analysis of Display Electronics, Reliability analysis of Driver Electronics, Reliability
analysis of system, Failure Mode and Effect Analysis (FMEA) was prepared and submitted to NAL
as per suggestion of Project review committee on 09th November, 2024.

CDR Document has been prepared and submitted to NAL by incorporating all the feedbacks provided
by structural and thermal group of NAL 05.02.2025. Mechanical design document of all eight light has
been prepared. Mechanical interfacing of all the lights were checked with HANSA NG aircraft at NAL
and found to be ok. Pictures of developed lights is given figure.

Landing Dome Panel

Prototypes of LED Luminaries of HANSA NG Aircraft

Periscope Repair and Refurbishment: Design & Development of Indigenous Attack
Submarine Periscope System.

Type of Project : Grant-in-Aid Project
Project No. : GAP-443
Project Leader-Il : Dr. Shravan Kumar R R

The scope of this project:

Repair/refurbishment of complete set of optics for optimal performance of Periscope. Restoration of
complete functionality of the periscope in terms of operational capabilities in terms of FOV,
magnification, resolution and response time etc.

Work Carried out:
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Design and fabrication of Tapered Gasket and Hydraulic Jig of capacity 60 Bar for mounting Glass
Head Window. Assembly of Head window tube with head window was carried out and final pressure
testing of 40 Bar was satisfactorily carried out at M/s. Advance Engineering Solutions. Post pressure
testing, Head Window heating was successfully carried out and picture of the same is shown in Figure.
Pressure test cleared Head Window tube was taken to Naval dockyard, Vizag and Functional
Demonstration trials of refurbished Attack Periscope were successfully conducted as per Functional
Demonstration Procedure Document (FDP) of Attack Periscope and picture of the same is given in
Figure.

Function Demonstration Trials of refurbished Attack Periscope at ND, Vizag
witnessed by Naval officials along with CSIR-CSIO team and M/s. ELCOM Team

Novel edible coating material for the postharvest quality improvement of perishable
fruit crops

Type of Project : Grant-in-Aid Project
Project No. : GAP0467
Project Leader : Dr. Manoj Kumar Patel

In this project, the quality of the fruits and vegetables was assessed after being coated with a
developed advanced electrostatic spray coating system. The protocols for the commercial-scale
application of AX-SABG coating on fruit surfaces have been optimized using an advanced
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electrostatic spray coating system. The system ensures uniform and efficient coating application,
enhancing the efficacy of the coating material. The chargeability of various coating materials has
been critically analysed to examine the suitability of the electrostatic spray coating method
applicable for coating fruits and vegetables for enhanced shelf life. The design and performance
parameters of the electrostatic spray coating system were optimized, and the suitability of the
developed technology was studied to evaluate different aspects of food coating applications.
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Electrostatic spray coating system optimized for the AX-SABG coatings on apples

The chargeability of laboratory-formulated coating materials, i.e. A (starch), B (polysaccharide),
C (protein), D (gums), E (cellulose), and commercially available coating materials, i.e.,
SS40T+(10%), SS50T+(10%), VMW50+(10%) was examined and the significant charge-to-mass
ratio of 2.760, 1.265, 2.593, 2.454, 1.269, 2.104, 4.447, and 2.473 mC/kg was achieved
respectively. The charge-to-mass ratio was calculated with respect to an applied high voltage,
liquid flow rate, air pressure, conductivity and density of the coating material using an indigenously
designed and developed advanced electrostatic spray coating system at a distance of 100 mm
from the nozzle tip to the Faraday cage. The developed advanced electrostatic spray coating
technology has the potential to be used in the food industry, particularly for extending the shelf
life of perishable food commodities by enhancing coating efficiency. The experimental results
were well aligned with the proposed theoretical considerations.
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Material Science & Sensor Applications

Materials Science & Sensor Application (MSSA) group is
dedicated to studying the various dimensions of materials for
their successful application towards meeting sustainable
goals like clean energy, clean water, good health, food
quality, etc. The group has multidisciplinary team ranging
from electronics to biology thus contributing together towards
device fabrication to achieve the goal of ‘From Lab to Market’.
The group has successful stories of technology transfers,
strong inter and intra lab collaborations across the country as

. well as with other Nations.
Dr. Suman Singh

E-mail ID: ssingh@csio.res.in

Major Projects:

o Affordable loT-enabled water service delivery measurement and monitoring
sensing system for rural deployment — NJJM

¢ Region Specific Smart Agro-technologies for enhancing soil and plant health

e Catalyst Development for Electrolyzer

e Design and Development of a 0.5 kW AEM Water Electrolyser for Efficient

e Hydrogen Generation

e CSIR JIGYASA Virtual Lab Program

¢ Pilot plant for extraction of caffeine from tea/coffee

¢ ResinElix: An Innovative Approach to Caffeine Reduction in Beverages
using Natural Resin Filtration

¢ Novel edible coating material for the postharvest quality improvement of
perishable fruit crops

e Agro-waste-derived multifunctional recyclable magnetic framework catalyst
for the removal of antibiotics from aquatic systems

Affordable loT-enabled water service delivery measurement and monitoring
sensing system for rural deployment - NJJM

Type of Project : Externally Funded — Ministry of Jal Shakti
Project No. : GAP 0449
Project Leader : Dr. Babankumar S. Bansod

Under the CSIR-Har Ghar Jal initiative, CSIR-Central Scientific Instruments Organisation (CSIO),
Chandigarh, as the Nodal Lab, has led the development of indigenous technologies for water service
delivery, focusing on loT-enabled monitoring and sensing solutions.
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CSIQO’s key contributions include:

— Jal loT Data Logger — a robust platform for real-time monitoring and logging of water
distribution parameters.

— UV Absorbance-based Nitrate Sensing System — enabling nitrate estimation in water.

— Electrochemical Residual Chlorine Sensor — for accurate detection of chlorine levels in
potable water.

— Fluorescence-based Fluoride Sensing System — providing sensitive and rapid/on-the-spot
fluoride measurement.

— |loT Pilot Test Beds — successfully implemented at the Science Centre and NPL Colony,
CSIO, Chandigarh, demonstrating integrated water monitoring and data analytics.

In addition, CSIO has developed IoT nodes and gateways, designed indigenous loT architecture,
implemented data integration with ETL layers, established uniform hardware and loT standards, and
developed calibration methodologies. Through these initiatives, CSIO along with consortia partners
has provided a comprehensive, indigenous, and operational loT framework for water service delivery
monitoring, enabling real-time decision support, enhanced efficiency, and sustainable water
resource management.

Technology Developed (\

Fluoride Sensing System (FSS) Residual Chlorine Sensor (RCS)

i

b,,@‘ — | ’ {o _
v b wR \.
Nitrate Detection ~ Economical -NDS
System (NDS) Online Nitrate Sensing

System (ONSS) Jal loT Gateway

Technology Developed under NJJM

loT-pilot at CSIR-CSIO, Chandigarh
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The project involved setting up modern food testing lab at different regional centres of FCI, viz Raipur,
Hyderabad, Bhubaneswar & Panchkula, which involved specification preparation for major and minor
testing equipments and other accessories required for sample processing and testing. Activity also
involved guidance and assistance in getting NABL accreditation.

Region Specific Smart Agro-technologies for enhancing soil and plant health
Type of Project : CSIR funded

Project No. : HCP0057
Project Leader : Dr. Babankumar S. Bansod

Indigenous Hardware Development:

— Krishi-loT Data Logger/Node: An improved ESP32 S3-based loT data logger has been
designed, fabricated, assembled, and is ready for deployment (95% indigenous).

— Krishi Gateway: A Raspberry Pi-based gateway with protective enclosure has been designed,
fabricated, and assembled for centralized data collection.

— Krishi-loT Pilot System: The pilot platform has been designed and fabricated to house the data
logger and sensor systems, providing a field-deployable prototype.

— New RTU/Node Enclosure: A newly designed enclosure for the Krishi-loT RTU/Node has been
designed, fabricated, and assembled.

Field Deployment & Testing:

RTU with sensors (weather sensors, NPK, leaf wetness, light irradiance, soil moisture) and
communication modules (Wi-Fi) has been deployed at the Krishi-loT pilot site for data logging.

— Krishi Node installation has been completed at CIMAP, Lucknow, while refined dataloggers
have been deployed at CMERI and IHBT.

— Device Trials: All developed devices are currently under trial/testing for data logging accuracy,
power management, reliability, and functionality.

— Hardware Modifications: Hardware has been updated to correctly stamp RTC data, and LoRa
communication has been successfully tested for short-range (200 m).

Software Development:
— Initial software for the Node and Gateway has been completed.
— The gateway software can receive data from multiple nearby nodes and send it to the
Thingspeak cloud.
— The system is 4G LTE-enabled, supporting real-time data monitoring and storage.

Sensor Integration:

Integration of off-the-shelf soil and crop sensors (soil moisture, pH, conductivity, chlorophyll, and
meteorological sensors) with the indigenous loT system has been completed, enabling
comprehensive site-specific agricultural monitoring.
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Catalyst Development for Electrolyzer

Type of Project : CSIR H2T Mission

Project No. : HCP0044 (FBR 3.2)
Project Leader : Dr. Pooja Devi

The project designed and demonstrated MXene based catalyst for wastewater to hydrogen
generation. MXenes are a class of two-dimensional (2D) materials that have garnered significant
attention for their potential applications in various fields, including electrocatalysis for hydrogen
generation. MXenes are typically derived from layered ternary transition metal carbides, nitrides, or
carbonitrides, and are characterized by their unique structures, which provide them with exceptional
properties for catalytic applications. The project is executed in collaboration with CSIR-AMPRI and
CSIR-IMMT. MXene i.e., transition metal carbide/nitrides-based catalyst are designed and tested for
wastewater to hydrogen generation, as well as water treatment in the process.
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We have engineered commonly used MXene via doping heteroatoms and obtained a very low
overpotential of 36 mV along with stable hydrogen production and water treatment up to 90%. The
catalyst is current under scaling and testing for real water samples collected from the textile industries.

MXene Electrocatalyst for Wastewater to H, Generation

CSIR-CSIO
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Hydrogen as an element and as a gas (H2) is colourless, odorless, and tasteless. Hydrogen gas on
burning (combustion) with oxygen (air) generates a humongous amount of energy. Generally, the
combustion reaction releases around 286,000 joules of energy per mole of hydrogen gas burned,
which is a multitude higher than the fuels being used in present. Besides as a fuel, it has other
excellent features such as (i) its high energy density/mass (120-142 MJ/kg, while for gasoline: 44.5
MJ/kg) (ii) low ignition temperature (iii) high combustion energy (2.86 x105 J/mol H2) (iv) no toxic
combustion by-products. Thus, HYDROGEN has been projected as a clean future fuel. Amongst
various methods of its production, photoelectrochemical (PEC) water splitting is a promising approach,
which requires the design of efficient and stable photoelectrodes.
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Schematic showing (a) Representational three-electrode set up for PEC water splitting.
Photoelectrochemical performance of different MoS2/MoSe:2 based photocathodes: (b) LSV plot, (c) EIS
spectra (Nyquist plot), (d) Mott-Schottky plot. (e) H2 gas quantification plot
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In this project, we worked towards the growth of ordered and nearly defects-free nitrides
nanostructures (GaN, InGaN, InN, etc.) by epitaxy/hydrothermal methods and integration thereof with
2D materials including MoS,, MoSe,, etc. In addition, we also developed flexible paper based
photoelectrodes and demonstrated them for PEC water splitting at lower photovoltage. The developed
catalysts are characterized for their PEC characteristics and optimized to achieve higher Faradaic
efficiency. The project aims to further develop a prototype based upon the optimized catalytic
electrodes.

Design and Development of a 0.5 kW AEM Water Electrolyser for Efficient
Hydrogen Generation

Type of Project : In house Project
Project No. : OLP324
Project Leader : Dr. Pooja Devi

This project aims to advance green hydrogen production by developing scalable, cost-effective, and
environmentally sustainable synthesis protocols for high-performance electrocatalysts. Cathode
catalysts and anode catalysts will be synthesized with a focus on achieving high yield and
reproducibility. Advanced material design and interface engineering will be employed to optimize
hydrogen evolution reaction (HER) and oxygen evolution reaction (OER) catalysts, targeting low
overpotentials and long-term operational stability in anion exchange membrane (AEM) electrolyzers.
Electrochemical performance will be systematically evaluated by quantifying key metrics such as Tafel
slope, exchange current density, and Faradaic efficiency in single-cell AEM stacks, ensuring
benchmarking against state-of-the-art technologies. Finally, a 0.5 kW laboratory-scale AEM
electrolyzer will be designed and fabricated, integrating optimized electrocatalysts and membrane
electrode assemblies (MEAs), to validate performance under practical hydrogen generation
conditions.
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CSIR JIGYASA Virtual Lab Program
Type of Project :CSIR

Project No. :HCP101
Project Leader : Dr. Neerja Garg (Pl) and Dr Pooja Devi (Co-Pl)

CSIO presence in CVJL is ensured by the CSIO science outreach activities catering to students and
teachers. Scientific content is developed in the form of comics, simulations, and animated videos to
explore various topics, including shaping light through holography, the transformative impact of the
diode revolution, and innovations in smart aquatics through water loT technologies. New initiatives
are taken on organizing/participation in major programs including CSIR JIGYASA EPIC Hackathon,
One Week One Theme, mentoring of students under National Children Science Congress, celebration
of National Science Day, Earth Day, etc., has been taken up. Dedicated career counselling series
TechTrek is also taken under this project. More than 2500 students are benefitted from these outreach
activities.
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Pilot plant for extraction of caffeine from teal/coffee

Type of Project : CSIR Funded
Project No. : MMP015202 W.P.8
Project Leader/Coordinator: Mr. Saurav Kumar

This project is focused on developing an alternative and sustainable method for the decaffeination of
tea and coffee using natural resin-based materials. Although various decaffeination techniques
already exist in the market, many of these approaches involve the use of synthetic chemicals, high
energy input, or result in the loss of essential flavor and bioactive compounds. Therefore, there is a
growing need for safer, environmentally friendly and more selective methods to maintain the quality
and nutritional value of the beverage. In this approach, we utilize a column packed with natural resin
as the filtration medium. Tea or coffee is treated with this resin packed column to reduce caffeine. This
approach forms the foundation of our ongoing efforts to create clean-label, consumer-safe
decaffeination technologies rooted in green chemistry and material sustainability.

Tea
r’]l]]‘)le Y=0.005X+0.000 r=0998
2¢
Filtered
B extract

Schematic illustrating the analysis of samples using HPLC and TPC

ResinElix: An Innovative Approach to Caffeine Reduction in Beverages using Natural
Resin Filtration

Type of Project : Externally Funded Project
Project No. : SSP 0061
Project Leader/Coordinator : Mr. Saurav Kumar

This project aims to develop a safe, natural and sustainable method for the reducing caffeine from tea
using resin-based materials obtained from natural sources. Existing decaffeination techniques typically
use different synthetic solvents or energy intensive treatments that can negatively impact the sensory
quality of tea and reduce the levels of important bioactive compounds. With the growing demand of
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cleaner and more selective alternatives, this project explores the use of natural resin as a medium for
removing caffeine from tea infusions. In this method caffeine is extracted by using solid phase extraction
techniques in which the column is packed with natural resin which acts as an adsorbent for retaining
caffeine while preserving total phenolic content, taste, and flavor of tea. This method represents a
promising step toward clean-label, consumer safe decaffeinated products that align with the principles
of green chemistry and material sustainability. Ongoing work focuses on optimizing resin performance,
treatment parameters, and evaluating the chemical composition of the treated tea to ensure efficacy
and product quality.

Novel edible coating material for the postharvest quality improvement of perishable
fruit crops

Type of Project : Grant-in-Aid
Project No. : GAP-0467
Project Leader : Dr. Manoj Kumar Patel (Pl) and Dr. Manoj Kumar Nayak (Co-Pl)

Agricultural produce faces postharvest losses of nearly 14% across the entire value chain, from
production in the field to final consumption. To address this challenge, the development of innovative
active packaging solutions that act as protective barriers against external factors causing decay is
essential for preserving food during storage, processing, distribution, and marketing. Ensuring food
security and safety has become a global priority, especially as consumers and researchers seek
alternatives to chemical additives. Growing concerns over the environmental, health, and safety risks
of synthetic plastic polymers further drive the demand for edible films and coatings for postharvest
preservation of perishable products. In this context, polysaccharide-based active biofilms and coatings
offer a sustainable and eco-friendly approach, combining food quality and safety enhancement with
environmental stewardship.

9188  10KU X750  1BMm WD13 @168 16KU  ¥1,580 16rm WD13 @188 10KU 2,888 160w HD13

(a) CHT, (b) CHT:CA, and (c) CHT:CA@ZnO SEM image of formulated films

Pure chitosan (CHT) film showed high moisture content, solubility, and water absorption but poor
flexibility and moderate tensile strength. Crosslinking with citric acid (CHT:CA) reduced water sensitivity
and improved elongation, though tensile strength decreased slightly. Incorporation of ZnO nanoparticles
(CHT:CA ZnO) further enhanced barrier properties while simultaneously increasing both tensile
strength (110 = 1.05 MPa) and elongation (14 + 3.56%). These results demonstrate that citric acid
crosslinking combined with ZnO reinforcement produces a robust, flexible, and water-resistant film
suitable for packaging applications.
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Packaging Application:

CHT-CA-ZnO CONTROL

”

1%t day

12 days

Conclusion & Innovation: Crosslinking of the biopolymer films significantly enhanced their mechanical
strength and flexibility, while the incorporation of nanocomposites further improved oxygen and water
barrier properties and imparted strong antimicrobial activity against E. coli and S. aureus. Collectively,
these results demonstrate the potential of the developed crosslinked materials as sustainable films or
coatings for active food packaging applications.

Agro-waste-derived multifunctional recyclable magnetic framework catalyst for the
removal of antibiotics from aquatic systems

Type of Project : CSIR SRF Direct
Project No. 1 142-5454-4316/2K23/1
Project Leader : Dr. Manoj Kumar Nayak/ Ms. Saloni Sharma

This project aims to develop an eco-friendly, multifunctional biochar@MOF nanocomposite by
integrating agro-waste-derived biochar with magnetic Ti-MOF via a simple in-situ solvothermal method
for the efficient removal of antibiotic residues from water through combined adsorption and
photocatalysis. The nanocomposite is designed to offer high surface area, water stability, magnetic
separability, and low cost, enabling the adsorption of contaminants such as chloramphenicol and
sulfamethoxazole and their subsequent photocatalytic degradation into non-toxic products. The work
plan involves synthesizing and characterizing the material using advanced techniques (UV-Vis, FTIR,
PL, PXRD, FE-SEM, HR-TEM, EDX, XPS, VSM), optimizing process parameters for maximum
adsorption and degradation, elucidating the removal mechanism, and assessing the safety of
degradation byproducts, with the ultimate goal of providing a sustainable and efficient catalyst for
wastewater treatment.
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Bio-Medical Applications Group

Bio-medical Instrumentation Group is actively engaged in the
development of medical technologies. It is one of the important
areas of R&D in CSIO and the focus areas are Diagnostics &
therapeutic devices, Rehabilitation & Assistive technologies for
elderly & differently abled population, Imaging based medical
devices and advanced manufacturing based Orthopaedic & Dental
Implants.

Dr. Neelesh Kumar
neel5278.csio@csir.res.in

Major Projects:

e Development of Dialysis Machine for Hemodialysis of CKD patient

e Development of gait training tools and mobility aids for Parkinson's patients

e Dheeraj- C.3 Virtual Reality based Device for hand function rehabilitation of
neuro-motor patients

e Atrtificial intelligence-based Automated interpretation of echocardiographic
image from Hand held echocardiography (HHE) devices

¢ Generative artificial intelligence-based prediction of human head Computed
Tomography (CT) image from Magnetic Resonance Image (MRI) for orofacial
applications

e Development of a validation device for compartment syndrome (CS)
diagnosis system

e Development of Customized Therapeutic footwear & Classification of
Diabetic foot Ulcer risk using Gait Abnormalities

¢ Non-nvasive Diagnosis and Management of Foot Ulcer Using Terahertz
Imaging

e Vascu-Guide: Vascular sclerotherapy guidance and assistance tools for
clinical diagnostics and treatment of venous malformations

e Scan-D: Embedded Vision based intraoral scanner for dental diagnostics

e Eye Gaze tracking based Augmented Intelligence for Assistive Cueing

¢ Indigenous Robot Assisted Vascular Catheterization System

e Design and Development of indigenous behind-the-ear (BTE) hearing aids

e Development and Supply of Frangible Switch for Aircraft Crash Detection for
Dornier-228 Aircraft
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Development of Dialysis Machine for Hemodialysis of CKD patient
Type of Project : CSIR funded

Project No. : OLP-0314
Project Leader : Mr. Arindam Chatterjee

Currently the developed products have following features:
U Indigenous peristaltic blood circuit pump
U Indigenous heparin pump for the mixing of heparin with blood
O Dialysate pump for continuous flow of Dialysate liquid
O Acid, Base & Water Pump for preparation of Dialysate with specific ratios(A:B:W)
U Error detection with Audio-Visual Alarms:
» Detection of Air-bubble, Clot & Blood leakages
» Absence of Acid, Base & Heparin during process
» Over & Under-pressure
» Temperature & Conductivity error etc.
O User set parameters:
Blood Pump flow rate
Heparin pump flow rate
Dialysate pump flow rate
Time of Dialysis
Ultra filtration Goal
Preparation of Dialysate
Temperature of Dialysate
Heparin Bolus
Dialysate Preparation
o Acid, Base & Water Ratio
o Na*Concentration (mmol/litre)
o Extra added Na*(mmol/litre)
O Machine calculated parameters:
» Ultra filtration rate
» UF Removal
» Time elapsed
O Monitoring of Sensor parameters:
Arterial Pressure & Temperature
Venus Pressure & Temperature
RTC
TMP (Trans-Membrane Pressure)
Temperature, pH & Conductivity of Dialysate
Monitoring of Body Parameters
Rinsing facility for disinfection of machine after usage
Display of Graph (Arterial, Venus, TMP, UF Goal) with time
Biocompatible and disposable Blood flow circuit
Water Heater & Cooler
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Development of gait training tools and mobility aids for Parkinson's patients Type of
Project : Grant-in-Aid

Project No. : GAP0437
Project Leader : Dr. Neelesh Kumar

Brief description of the progress:

v' The project envisages a challenging task of acquiring Parkinson’s Gait with FOG episodes. The
occurrence of FOG episodes are directly related with the dose management of Parkinson patients.

v" Machine learning based algorithms for detection of FOG events from the Parkinson’s gait is achieved
and the two-class and multi class classification is done with satisfactory accuracy levels. Algorithm
for multiclass classification including estimation of pre-FOG and post-FOG episodes were developed.

v Virtual reality-based tools for FoG rehabilitation of Parkinson patients were developed, tested and
limited feasibility trials were conducted

Dheeraj- C.3 Virtual Reality based Device for hand function rehabilitation of neuro-
motor patients
Type of Project : CSIR funded

Project No. : MLP015202 (WPC.3)
Project Leader : Dr. Neelesh Kumar

v Bio-mechatronic device to acquire hand functioning with bio-feedback ingredients.

v User Interface of the associated software of the Dheeraj device has been developed
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Artificial intelligence based Automated interpretation of echocardiographic image
from Hand held echocardiography (HHE) devices

Type of Project : ICMR funded
Project No. : GAP0487
Project Leader : Dr. Prasant Kumar Mahapatra / Mr. Manjeet Singh, Dr. Abhishek Gupta

The project would enable cardiac screening (congenital heart diseases) / pathology detection at point of
care, without trained personnel at primary health care /remote locations significantly cutting the cost of
healthcare. Despite the use of handheld devices in various clinical settings by medical practitioners,
proficiency in point-of-care HHE requires dedicated expertise in both performance and interpretation of
echo image. Development of automated echocardiography image interpretation and pathology
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recognition would help a technical person to interpret the scan as normal & abnormal and provide tertiary
care referral.

Generative artificial intelligence-based prediction of human head Computed
Tomography (CT) image from Magnetic Resonance Image (MRI) for orofacial
applications

Type of Project : CSIR-CSIO (In-house funded)
Project No. : OLP0315
Project Leader : Dr. Abhishek Gupta / Dr. Prasant Kumar Mahapatra

CT (computed Tomography) image and MRI (Magnetic Resonance Imaging) data are prominently
important for the clinical diagnosis and treatment planning. This project utilizes advanced deep
learning techniques, particularly convolutional neural networks (CNNs) and Generative Adversarial
Networks (GANSs), to learn the mapping between MRI and CT images. The artificially generated CT
images retain the soft tissue contrast characteristics of MRI while incorporating structural information
akin to conventional CT images.

Development of a validation device for compartment syndrome (CS) diagnosis system
Type of Project : CSIR funded

Project No. : OLP0278
Project Leader : Dr. Naveen Sharma

Compartment Syndrome (CS) is one of the most painful traumatic conditions that occurs when the
pressure within a limb compartment affects the circulation and function of the tissues. The CS
Monitoring Devices Market, valued at USD 200.4 million in 2023, is set to grow at a 7.5% CAGR due
to increasing trauma, sports injuries, and chronic conditions. (Ref. GMI 2024). The developed device
measures the compartment pressure, and an intracompartmental pressure greater than 30 mmHg is
considered indicative of compartment syndrome.

Low-cost, indigenous, and reusable.

Controlled, precise saline delivery.
Compatible with off-the-shelf disposables (medical grade).

Compact and portable.

Parametric certification from a NABL-accredited agency.
Device is secured through IPR (Design Registration).
TRL: 4/5

AN NN YN NN

CS Monitoring Device
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Development of Customized Therapeutic footwear & Classification of Diabetic foot Ulcer
risk using Gait Abnormalities

Type of Project : CSIR funded
Project No. : FBR010304
Project Leader : Dr. Naveen Sharma

The project focuses on using Al-based gait analysis to classify Diabetic Foot Ulcer (DFU) risk and
develop customized therapeutic footwear. It addresses the limitations of visual foot examinations and
unprescribed footwear in diabetic patients. By creating a gait data repository, the study aims to detect
gait abnormalities linked to diabetic neuropathy. The outcome includes Al models and pressure-
redistributing footwear tailored to individual risk levels. This will aid healthcare professionals in early
diagnosis, prevention, and improved DFU management. To date, a total of 350 subjects' data have
been collected from PGIMER hospital, Chandigarh & Ganga Hospital, Coimbatore, TN.

Informed Consent Doctor Assessment Plantar Pressure Analysis

Loft Reht
231 7mm 232.7 men

Single-camera Video keypoint
recording detection algorithm
(e.g. OpenPose)

Foot Gait data collection

Non-Invasive Diagnosis and Management of Foot Ulcer Using Terahertz Imaging.
Type of Project : CSIR funded

Project No. : MMP015201 WP4.2
Project Leader : Dr. Naveen Sharma

The project focuses on developing a non-invasive system for early diagnosis and management of
diabetic foot ulcers (DFUs) using Terahertz (THz) imaging technology. Unlike conventional methods
limited to surface analysis, THz imaging enables subsurface tissue assessment, enhancing early
detection and clinical decision-making. The technology offers a safe, radiation-free alternative for the
comprehensive evaluation of tissue hydration and vascularity in DFU-affected areas.
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Vascu-Guide: Vascular sclerotherapy guidance and assistance tools for clinical
diagnostics and treatment of venous malformations
Type of Project : CSIR funded

Project No. : HCP26-3.1/0LP0271
Project Leader : Dr. Amit Laddi

Vascu-guide provides hands-free and non-contact visualization and guidance functionality for the
vascular surgeons during the treatment of venous malformations. It is an alternate to the conventional
low-resolution ultrasound imaging that limits the vascular surgeon to accurately see and treat
malformed veins. It can provide high-resolution vasculature information map on large screen with
assistive software tools for detection of the morphological characteristics of malformed veins for clear
visualization useful towards treatment planning. Progress includes development of graphical user
interface software using Al tools to map veins and its morphology on large screen in real-time.

Vascu-guide Prototype with visualization of vein map
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Scan-D: Embedded Vision based intraoral scanner for dental diagnostics

Type of Project : Grant-in-Aid
Project No. : GAP-0464
Project Leader : Dr. Amit Laddi

Portable intraoral scanner device is based upon multispectral imaging sensor accompanied by multi-
oriented illumination sources of spectra sensitive towards dental diagnostics especially detecting
caries at its earliest stage, categorizing carious/non-carious lesions, evaluation of tooth structure and
assessment of enamel damage. Prototype of multispectral illumination based intraoral imaging device
has been designed. Work is under process to develop software framework towards dental image data
collection, evaluation of tooth structure and assessment of enamel damage.

Scan-D = i o L R O

Scan-D GUI

Eye Gaze tracking based Augmented Intelligence for Assistive Cueing

Type of Project : SERB funded
Project No. : GAP0484
Project Leader : Dr. Amit Laddi

Gaze tracking has the potential to help people living with motor neuron diseases and disorders exert
control over their environment and communicate with others. The project aims to make a significant
scientific and practical impact in the field of eye gaze-based cueing for interactive applications by
leveraging eye gaze tracking technology especially towards hardware-independent gaze tracking
framework. The approach attempts to create interactive applications that let users control and
traverse digital information with simple eye motions. This novel strategy has the potential to
transform technology for those with motor impairments or special interaction requirements, expand
the possibilities of human-computer interactions not currently available for resource constraint
settings, enhancing user interaction, making them more accessible, inclusive, immersive, and
engaging for users of all abilities. 3



Indigenous Robot Assisted Vascular Catheterization System
Type of Project : CSIR funded

Project No. :MLP2028
Project Leader : Dr. Ranjan Jha

The research activity aims to provide a permanent solution to the challenges of manual
catheterization by addressing two key issues: reducing prolonged X-ray exposure to medical
personnel and minimizing their physical fatigue by eliminating the need for lead aprons. The work
involves developing a remotely operated system comprising a propelling device that controllably
inserts a flexible catheter into the patient’s body, and a control console that allows the operator to
perform the procedure from a safe distance.

Axial Drive Support Base &

Spring

riven Gear
Driver Gear—! L— Support Bearing

Prototype of Robot-Assisted Vascular Catheterization system

Design and Development of indigenous behind-the-ear (BTE) hearing aids

Type of Project : CSIR funded
Project No. : IHP24005
Project Leader : Dr. Ranjan Jha

The main aim of the project is to develop indigenous technology for a behind-the-ear (BTE) hearing
aid device, focusing on energy-efficient electronics and an affordable, programmable solution. This
project focuses on the development of a programmable BTE hearing aid integrating a Pulse Density
Modulation (PDM) microphone with an Application-Specific Integrated Circuit (ASIC), aiming to
achieve low distortion and minimal component requirements, thereby enhancing audio quality and
system efficiency.

Development and Supply of Frangible Switch for Aircraft Crash Detection for
Dornier-228 Aircraft

Type of Project : Sponsored
Project No. : SSP0063
Project Leader : Dr. Ranjan Jha/Dr. Mukesh Kumar

The main aim of the project is to conceptualize and design a crash detection sensor for installation
at aircraft wings, belly and nose. The frangible switch is one of the many sensors interfaced to the
deployable flight data recorder (DFDR)- to detect the start of a crash or similar operational hazards
leading to loss or damage of the aircraft.
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Centre of Excellence (CoE) for Intelligent
Sensors and Systems (ISenS)

Intelligent instrumentation emerges as an interdisciplinary engineering
specialty motivated by a revolutionary impact of computing on engineering
analysis and design. They also relies highly on soft computing techniques
and algorithms; the quest to investigate and develop algorithms is need of
the hour. Novel sensors, measurement techniques and miniaturization also
demand efficient computing and machine learning techniques. Centre of
Excellence (CoE) for Intelligent Sensors and Systems (1SenS) is envisaged
in research towards intelligent sensing systems in societal and strategic
sector and has developed Earthquake Warning System (EqWS),
Unattended Ground Sensing System, Intelligent Elephant Movement
Detection and Alert System, Atrtificial Organoleptic System (AoS) for flavour
analysis etc. The state of the art research and development facilities along
with highly qualified and trained manpower available, the centre is poised

Dr. Satish K”".‘ar to make a significant contribution to Atmanirbhar Bharat Abhiyaan.
satish.csio@csir.res.in

Major Projects:

e Pre-commercialization feasibility studies and building integration of
multifunctional dynamic window panels

¢ Cloud based real-time thermal performance monitoring and data analysis of
climate resilient buildings located in different climate regions of India(A)
Roorkee, Leh, Pilani

e Study to Reduce/Modify the Thermal Infrared Emissions of T-72

e Consultancy for requirement analysis for the development of thermal image
analysis framework for coastal region

e Development of Divyanayan V2.0 — A Personal Reading Machine for the
Visually Impaired

e Technical Services for maintenance of Earthquake Warning System installed
at DMRC

e Development and Supply of HUD Mk2 units for LCA Airforce (AF) Mk-2 and
LCA Navy Mk-2 Aircrafts

e Development of Photovoltaic/Thermal (PV/T) Collector for the generation of
electricity and hot water

e Fuel Cell E-tractor: Development of Drive Train

o Artificial Intelligence-Powered Solutions for Animal Health Analytics

e Empowering Farmers through Al-Driven data analytics solution

e Algorithm Development for Bee Detection in Beehives in Indian Scenario
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Pre-commercialization feasibility studies and building integration of
multifunctional dynamic window panels

Type of Project : CSIR funded
Project No. :MLP 2030
Project Leader : Dr. Mukesh Kumar, Sr. Scientist

The dynamic windows could remarkably increase building energy efficiency and are crucial for
achieving UN sustainable development goal SDG-11. The technology is nationally essential and
included in the TIFAC energy vision document 2019 and Niti Aayog ECBC (energy-conserving
building code) report. With support from CSIR fast-tracked projects, NIIST have developed an
indigenous spray coating process for fabricating large-area electrochromic dynamic window
prototypes (1 ft x 1 ft). The prototypes will undergo rigorous testing with our partner industries
(Asahi India Glass and DCM Sriram Industries) for establishing their operational range and shelf
life. The present proposal aims to prepare the white papers on yearly energy saving, cost-benefit,
and cost recovery for these windows after rigorous field trials. Team of scientists from CSIR-
NIIST, and CSIR-CBRI will study building integration and all-weather sustainability of these
windows through a yearlong study. Here, NIIST would supply the 1 ft x 1 ft window panels and
continue upgrading those based on the feedback. CSIR-CSIO is developing instrumentation and
software for building integration and energy saving assessment. The field trial will be performed
on CBRI premises, where two identical pre-fab rooms will be constructed for static and dynamic
window comparison. Asahi India Glass will provide critical inputs for these field trials with their
local presence at Roorkee. Fenesta has agreed to lend their expertise on window frames
construction with low thermal leakage. The team will also develop a standard operating protocol
for these windows. The successful project outcome will ensure direct funding from the partner
industries and government policy formulation.
o Initially, lab prototype hardware been design and tested.
o PCB based hardware has been design and tested with different sensor.
e The completed hardware modules have been calibrated using standard sources such
temperature, humidity etc.
e Approximately thirty nodes have been deployed at CSIR-CBRI to monitor all-side wall
inside and outside temperature, UV, lux values, air temperature, humidity etc.
o A webservice has been created to get the data in server using GET POST method.
e Further, a GUI based website has been created to data visualisation and report
generation.
e The operating and data collection procedure has been obtained along with CSIR-CBRI &
CSIR-NIIST.
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Installation at CSIR-CBRI, Roorkee.

Data analysis for sensors in a building involves processing and interpreting the data generated
by different types of sensors to provide valuable insights about the environment. These sensors
measure variables like air temperature, humidity, UV radiation, lux (light intensity), and levels
surface temperature. The data collected from these sensors is used for various applications,
including energy optimization, health and comfort monitoring, and predictive maintenance.

36



Humidity varies by season, location within the building, and activities (e.g., cooking or showering).
Analyzing the trend over time helps identify periods of high or low humidity. Humidity levels are
often correlated with temperature. By analyzing the relationship between these variables, one can
detect whether humidity control systems are working properly. deal relative humidity for comfort
is typically between 30% and 60%. Values outside this range can lead to discomfort. One can set
alert if humidity goes beyond the range. Sudden spikes in humidity could indicate water leakage
or plumbing issues. Sudden drops might indicate overactive air conditioning or improper
ventilation.
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Cloud based real-time thermal performance monitoring and data analysis of
climate resilient buildings located in different climate regions of India: Roorkee,
Leh, Pilani

Type of Project : CSIR funded
Project No. : HCP-59
Project Leader : Dr. Mukesh Kumar, Sr. Scientist

To gain insights into how buildings perform in various weather conditions, such as how well a
building responds to changes in the outdoor environment in order to maintain indoor thermal
comfort, building environmental data for various climate conditions must be examined and
interpreted. These parameters were met with the least amount of energy needed for heating and
cooling. To maintain the same indoor temperature conditions while using less energy is the
definition of a building's energy efficiency. Analysis offered useful data for enhancing energy
efficiency, raising occupant comfort levels, and directing design choices. Further, monitoring of
other parameters viz, humidity, lux level, window and door status like open or close, heat flux,
motion etc is playing major role to understand the overall building’s energy demand and efficiency
in the different climate condition. The recent studies show that, energy consumption and number
of occupants has directly influence on the building environmental parameters while maintaining
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the comfort level in the buildings. Furthermore, study of heterogenous data from buildings along
with weather data and energy consumption data is responsible for comprehensive study of
building’s efficiency.

Further, the identification of sensors such as temperature, humidity, motion, heat flux sensors etc,
has been done for monitoring of buildings environmental parameters. Further, to know exact
requirements pertaining to the environmental parameter and energy monitoring, an interaction
meeting was conducted with CBRI team and currently, number of sensors required and sensor
location is being finalised by the CBRI and CSIO team for three locations viz, Roorkee, Leh and
Pilani. Moreover, data collection and cloud connectivity option has been explored and it was
decided to have 4G sim-based modem for internet connectivity instead of depending upon LAN
network. We have also added the wireless sensor deployment option with wired configuration to
reduce the wiring and complex configuration of sensor networking.

The following sensors have been identified for monitoring of the CR buildings.
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Circuit-level schematic of the custom-designed loT measurement board

Deployment progress highlighting completion of sensor installation

The CSIR Fast Track Mission Mode Project "Safe & Sustainable Climate Resilient Buildings for
India" (HCP 059, Task 1.4(a)), conducted by a dedicated team from CSIR-CSIO, addresses
critical challenges posed by climate change through innovative technological solutions. The
project's focus on cloud-based real-time thermal performance monitoring across diverse Indian
climatic zones such as Roorkee, Leh and Pilani. However, due to delay in construction of
buildings at LEH and Pilani, CSIR-CSIO team has not instrumented the buildings and will be taken
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in the next phase of the study. Moreover, monitoring at two sites at CSIR-CBRI, Roorkee has
yielded significant insights and advancements in building.

Traditional building designs often struggle to maintain thermal comfort amidst India's extreme
weather conditions, as evidenced by recent heatwaves in Delhi. In response, the project
introduced an loT-enabled system integrating sensors with cloud analytics. This system not only
monitors environmental parameters like temperature, humidity, and heat flux but also adjusts
building conditions in real-time to optimize energy efficiency and indoor comfort.

Through phased development, starting with hardware and software integration and culminating in
field deployments at CSIR-CBRI test buildings, the project demonstrated robustness across
different building types and environmental settings. Initial trials in economically disadvantaged
housing showcased measurable improvements in energy efficiency and occupant comfort,
validating the system's effectiveness.

Study to Reduce/Modify the Thermal Infrared Emissions of T-72

Type of Project : Externally Funded
Project No. : GAP0506
Project Leader : Dr. Aparna Akula

The primary objective of this project is to develop and implement techniques to reduce and modify
the thermal infrared (TIR) emissions of the T-72 main battle tank. The aim is to enhance battlefield
survivability by minimizing the tanks detectability by TIR sensors and thermal imaging systems
used in modern warfare.

TIR signature of the target is highly dependent on different environmental, terrain and target
operating conditions. To design an effective camouflage, it is essential to visualize the TIR
signature of T-72 in various conditions and identify the different hotspots of T-72. In this regard,
thermal images of the military vehicle capturing the 360 perspectives from different distances and
different times of the day are captured in both LWIR and MWIR band. Additionally, a
benchmarking study was carried out using TIR imaging to record the baseline thermal signature
of the T-72 tank under different operational scenarios. Following this, a comprehensive thermal
profiling of the T-72 was conducted to identify major infrared emission zones.

Consultancy for requirement analysis for the development of thermal image
analysis framework for coastal region

Type of Project : Externally Funded
Project No. : CNP0030
Project Leader : Dr. Aparna Akula

Consultancy for requirement analysis for the development of a thermal image analysis framework
for the coastal region is being provided for analyzing thermal imagery specific to coastal
environments. As part of the consultancy service, support is being extended in the areas of
thermal data acquisition, preprocessing, and the development of object detection methods.
Technical guidance is being offered in selecting appropriate tools and techniques for thermal
image enhancement and target detection.

The project is a basic study and familiarization with quantum computing concepts. The basics of
quantum computing with specific emphasis on quantum machine learning techniques were
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studied. Hands-on implementation of quantum gates, circuits, and algorithms was carried out by
acquainting AWS Braket and other quantum computing libraries. Popular QML techniques —
Quantum Support Vector Classifier QSVC, Variational Quantum Classifier (VQC), Quantum k-
nearest neighbour (QKNN), Quantum Random Forest (QRF), and Hybrid Quantum Neural
Network (QNN) were explored.

Development of Divyanayan V2.0 — A Personal Reading Machine for the Visually
Impaired

Type of Project :CSIR funded In-house Project
Project No. :IHP240004
Project Leader : Mr. Ashish Gaurav

CSIR-CSIO is actively developing Divyanayan V2.0, an upgraded version of its personal reading
machine designed for the visually impaired. The original version, Divyanayan V1.0, enables
access to printed and digital documents through speech output. Following pilot trials of V1.0, the
need for a more advanced electronic processing module and an improved hardware platform was
identified. These upgrades aim to support both offline and online document processing while
integrating new features such as improved scanning capabilities. Additionally, several
components used in the earlier design have become obsolete, highlighting the importance of
modernization through design alternatives such as camera-based document scanning. The next-
generation version will be refined with enhanced technical features to better serve the target
users.

The primary objectives of this initiative include addressing hardware and software obsolescence,
providing seamless speech output in Indian languages with natural-sounding voices, and
implementing automated detection of Indian languages in printed content. A key focus of the
project is to collaborate with partners for conducting user trials, enabling production, and planning
the eventual commercialization of the device.

During the financial year 2024-25, progress has been made across multiple subtasks. Firstly,
around 40 pilot units of Divyanayan V1.0 were tested for potential reuse. Secondly, a
comprehensive survey of current advancements in the domain of reading devices was conducted.
The findings indicate substantial progress in compact, Al-integrated, and portable reading
systems. However, most of these developments are focused on foreign language content and are
unaffordable for many Indian users. This underscores the still need for an indigenous, affordable
solution like Divyanayan V2.0. In parallel, a mobile application is being developed to enable faster
document processing using a smartphone camera or scanned images from the reading device.
This app aims to enhance accessibility while offering a lightweight alternative to hardware-
intensive solutions.

User engagement has been a central aspect of the development process. CSIO held several
discussions with visually impaired staff in the Chandigarh administration to gather their inputs on
the usability and design of the device. Their feedback is being used to shape the functionality and
interface of Divyanayan V2.0.

In conclusion, the groundwork for Divyanayan V2.0 is progressing steadily, with clear insights
gained from pilot testing, user feedback, and emerging technologies. The next phase will involve
system integration, validation through real-world trials, and scaling up for prototype deployment.
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Technical Services for maintenance of Earthquake Warning System installed at
DMRC

Type of Project : Technical Services Project funded by M/s Engineers India Ltd.
Project No. : TSP 0040
Project Leader : Dr. Ripul Ghosh

In this project, M/s Engineers India Limited (EIL), with remote technical support from CSIR-CSIO,
successfully completed the 6th, 7th, 8th, and 9th quarters of technical services for the Earthquake
Warning System (EqQWS) deployed across the Delhi Metro Rail Corporation (DMRC) network.
EqWS has also detected one earthquake of magnitude 4 on 17th February 2025, epicentre at
New Delhi.

During this period, EIL and CSIO engaged in joint discussions with Bengaluru and Chennai Metro
Rail corporations to explore the deployment of EQWS in their networks. EIL also showcased the
EqWS technology to multiple stakeholders, including metro authorities in Bhopal, Indore, Jaipur,
and Chennai. The technology was further presented at several prestigious platforms such as the
Digitalization in the Energy Sector event organized by the Centre for High Technology - MoPNG,
and during EIL’s 60th Anniversary Technology Conclave.

In parallel, CSIR-CSIO focused on enhancing the system's resilience by working on the
development of a redundant server infrastructure for the EQWS at DMRC, aimed at ensuring
uninterrupted functionality and improved reliability.

Development and Supply of HUD Mk2 units for LCA Airforce (AF) Mk-2 and LCA
Navy Mk-2 Aircrafts

Type of Project . Grant-in-aid

Project No. : GAP 0356

Project Coordinator : Dr. Satish Kumar

Project Leaders : Dr. Harry Garg (Mechanical), Shri Ashish Gaurav (Electronics), Dr.
Bhargab Das (Optics)

The Head-Up Display (HUD) is a crucial cockpit system in both military and commercial aircraft,
enhancing pilot situational awareness by projecting flight data onto a transparent screen. This
allows pilots to monitor key information without looking away from their surroundings, improving
reaction time and efficiency. HUDs are essential in fighter jets for tasks like low-level flying and
precision targeting, and can display data from sensors like FLIR and radar.

CSIR-CSIO has been instrumental in developing indigenous HUD systems for Indian aircraft such
as the LCA Tejas, LCA Navy, and HJT. Traditional HUDs have long used high-brightness cathode
ray tubes (CRTs), but CRTs are now outdated due to their size, inefficiency, and short lifespan,
especially under high-brightness demands. Modern HUD development is moving toward micro-
display technologies and compact designs. Conventional HUDs are bulky due to large optics
needed for wide fields of view and complex alignment to reduce visual distortion.
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Head-Up Display Futuristic Model

Emerging technologies like diffractive optical elements (DOEs) and optical waveguides offer
compact, lightweight alternatives. Waveguide-based HUDs minimize volume and complexity,
improving reliability and ease of manufacturing. Building on its experience, CSIR-CSIO is now
developing a low-profile HUD using micro-displays and planar optical waveguides for future Indian
fighter aircraft. The new system features a collimation optical setup and two surface relief gratings
(SRGs) embedded in a transparent waveguide slab. Light from the micro-display enters via prism
coupling, reflects internally,
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and is expanded and redirected by a turn grating (TG) before being extracted by an extraction
grating (EG). The design supports specific pupil expansion and field of view (FoV) targets. This
HUD system employs a digital communication framework to generate and render display pages
within the HUD using a digital display unit. Specifically designed for the Light Combat Aircraft
(LCA) MK-II, the digital image frames conform to Cockpit Display System (CDS) avionics
standards, particularly ARINC 661.

The display architecture is capable of overlaying real-time text and interactive widgets without
relying on a traditional Graphics Processing Unit (GPU). Instead, it leverages reconfigurable
System-on-Chip (SoC) technology to achieve flexible and efficient rendering. The target resolution
and brightness specifications are aligned with stringent avionics requirements to ensure high
visibility and reliability during flight operations.

The accompanying figure illustrates a sample HUD frame rendered using the proposed hardware
configuration. It is also displaying various other critical information such as time taken to render
each frame, brightness level, transparency level, etc. Currently, efforts are underway to establish
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a real-time testing platform. This platform will validate the HUD’s digital frames using a simulated
Cockpit Display Server (CDS), ensuring full compliance with ARINC 661 standards during
integration and testing.

Digital frame displaying text and various widgets

Development of Photovoltaic/Thermal (PV/T) Collector for the generation of
electricity and hot water

Type of Project : CSIR funded
Project No. : FBR040304
Project Leader : Dr. Mukesh Kumar, Sr. Scientist

PVT collectors play a crucial role in mitigating carbon footprints by effectively collecting renewable
energy sources, hence reducing reliance on fossil fuels and aiding the shift towards low-emission
and sustainable energy generation in many applications.

PVT collectors are regarded as a significant breakthrough in the renewable energy sector, since
they contribute to technological progress, foster the creation of environmentally friendly
employment opportunities, and facilitate the expansion of competitive markets. These
technologies facilitate the adoption of energy solutions that are more efficient and cost-effective
for industries, resulting in reduced operational costs and improved corporate sustainability
profiles.

Effective use of PVT collectors provides favourable societal implications through the provision of
a sustainable energy option that diminishes dependence on non-renewable resources, mitigates
energy costs,

A comprehensive study has identified the sensor to monitor temperature, heat flux, power
measurement and water flow.

e RTD sensor for temperature measurement has been identified with ranges from -50 To
400°C, with Teflon cable and length 3 meters.

e Heat flux to measure the heat flux of the solar panel and ranges from Range - +/- 150
kW/m”2, Operating Temp. Range -50 to +120C°

o Power and energy measurement for single phase system with voltage ranges from 0-100
V DC and 0-100 A DC and 230 VAC and 50 A AC

¢ Cloud connected nodes have been completed to monitor the physical parameters.

o Development of a DC power node has been carried out to measure generated solar
energy power.

e Calibration of developed energy nodes for AC power measurement.
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o Web Api has been designed and configured to collect data from various sen
e Energy.csio.res.in/buildsens domain has been configures for seemleass data
visualisation.
¢ |dentified loT-enabled sensor module for the monitoring system.
Based on the power rating, AC energy has been developed with 15 A current rating. Design of
DC energy meter has been completed upto 200W loads.
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Fuel Cell E-tractor: Development of Drive Train
Type of Project : CSIR funded

Project No. : FTT060504
Project Leader : Dr. Mukesh Kumar, Sr. Scientist

Agriculture is the primary source of income for most of the Indian population. Tractors played a
vital role in revolutionizing Indian agriculture sector by increasing agricultural productivity and
reducing the physical labor. Global carbon footprint reduction strategy necessitates rapid
transition of this sector towards electrification. World-wide, emission norms are becoming
stringent for agricultural tractors. In India, TREM-IV emission norms for Diesel Engine based
agricultural tractors are introduced in the year 2023. Further TREM-V emission norms are
expected to be introduced in the year 2024, covering a wide range of agricultural tractors from
8kW to 560kW. Onboard energy source for electric tractors can be either Battery or Hydrogen
Fuel Cell. Currently Lithium batteries are the popular choice of energy storage in the electric
vehicles. Fuel cell engines provide an option of on-board generation of electricity using hydrogen.
Low temperature Proton Exchange Membrane Hydrogen Fuel Cell (PEMHFC) stacks are the
popular choice for the electric mobility applications.

The fuel cell engine consists of a Low Temperature-PEMHFC stack along with the necessary
balance of plant (BOP) and a fuel cell control unit. (FCU).

the final objective of the activity is to develop a Hydrogen Fuel cell powered electric tractor.
Realization of this endeavour within the conventional two-year timeframe of a Fast-Track
Technology (FTT) project is unattainable. The present project proposal focuses on Phase 1 of the
developmental process with the following objectives:

1. Conceptualization and design of Fuel Cell operated E-Tractor (11HP).



2. Design and development of PEM Hydrogen Fuel Cell Engine (HFCE) (Beta version) for
electric tractor (Power Rating ~5kW).

3. Design and development of Fuel Cell management system (FCMS) (Beta version) for data
analysis and health monitoring using Al and ML.

Development of drive train for Fuel Cell operated E-Tractor (11HP).

Testing and performance analysis of the developed PEM HFCE based drive train using
Trans-axle test bed.

¢ Analysis of fuel cell stack performance in different operating conditions such as Dry,
wet, flooding, starvation and high low temperature and humidity.

o Data collected from existing fuel cell stack at CECRI for behaviour monitoring and
pattern recognition.

e Used different ML algorithm for pattern recognition such as Random Forest, XGBoost
etc.

e Feature engineering technique is being carried out for conditions classification
accuracy.

Artificial Intelligence-Powered Solutions for Animal Health Analytics

Type of Project :Grant-in-Aid
Project No. : GAP0469
Project Leader : Dr. Ritesh Kumar

At present India is the largest producer of dairy products in Asia. The tradition of vegetarian food
and cultural aspects associated with dairy farming have been the prime reasons behind the
consumption and production. Yet, the yields are way lower than those of the other developed
economies because of the optimized use of technology. With the advent of modern loT-enabled
devices, the collection of data and subsequent application development supplemented by Atrtificial
Intelligence algorithms have made animal(cow) health management a modern greenfield area
that can be leveraged to quadruple production and efficiency.

The project's first phase included the successful development and fabrication of a neck sensor
prototype. This sensor measures parameters like movement, humidity, and temperature. The
system works by collecting data from nodes attached to cows, which is then sent to a gateway,
packaged, and uploaded to the AWS Cloud for analysis. Preliminary testing and validation were
conducted on a small group of cows, leading to identified improvements in the sensor hardware
and data processing algorithms. Data analysis explores correlations between monitored
parameters and physiological/behavioral changes in cows.

Node and Gateway Devices
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This project achieved the successful deployment of wearable sensors on cows, capable of
capturing acceleration values for movement analysis. A machine learning algorithm was
developed and trained to predict cow behaviors like resting, standing, and potential signs of heat
stress. Key outcomes include real-time monitoring, early disease detection, resource efficiency
improvement, and establishment of a robust data collection and analysis process. The project
also aims for long-term outcomes like full-scale roll-out, global expansion, and contribution to
national and global aspirations, including sustainable farming practices and food security.

Empowering Farmers through Al-Driven data analytics solution

Type of Project : Grant-in-Aid
Project No. : GAP0485
Project Leader : Dr. Rishemjit Kaur

The proposed project aims to overcome key challenges in Indian agriculture, such as fragmented
data, lack of high-resolution and high-frequency data, and limited access to insights in local
languages. By integrating non-traditional data sources and leveraging Al-driven algorithms, the
initiative seeks to generate high spatio-temporal resolution data and deliver actionable insights to
farmers. Central to this effort is the Agriculture Data Resource Platform with an Al-based Chabot,
which will provide real-time, accurate, and practical agricultural information through interactive
web and mobile interfaces. The platform is designed to support farm management, nutrient
planning, and plant health monitoring, empowering farmers with timely and localized decision
support.

The project successfully integrated diverse agricultural data sources into a centralized system,
aggregating and processing information from various metrics to deliver detailed insights into farm
conditions and activities. Collected data is efficiently transmitted to AWS DynamoDB through
designated AWS Lambda functions and seamlessly integrated into a central monitoring system
using AWS infrastructure. This setup enables real-time monitoring and continuous analysis of
critical agricultural data, supporting timely and informed decision-making. The entire platform is
deployed on AWS Amplify, ensuring robust hosting, seamless integration, and continuous

deployment for reliable and scalable operations.
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Algorithm Development for Bee Detection in Beehives in Indian Scenario

Type of Project :Grant-in-Aid
Project No. 1 GAP0492
Project Leader : Dr. Ritesh Kumar

Introduction: Developing an Al-powered beekeeping monitoring platform addresses the need for
enhanced hive management practices using advanced technologies like Artificial Intelligence (Al)
and the Internet of Things (IoT). The goal is to provide beekeepers with real-time monitoring for
early detection of hive stress and disease, ultimately improving honey production and contributing
to environmental sustainability. The Indian apiculture market is experiencing growth, driven by
increasing demand for honey and bee products, government initiatives, and the adoption of new
technologies. Traditional beekeeping methods are resource-intensive, and this project aims to
leverage Al and loT to provide real-time monitoring and analysis for better bee health and
productivity.

, HER. A ” w
[Bee Activity Detection System §

m

The project involved the development of advanced algorithms for bee detection in both video and
image formats, enabling effective monitoring of bee activity. Sensor-based hardware systems,
including a custom-designed “BeeWatcher” device, were deployed for real-time data collection. A
cloud-based data collection and inference pipeline was designed and implemented using Amazon
Web Services (AWS) to support scalable processing. An analytics engine was built for real-time
hive health monitoring and prediction, along with a semi-automated image labeling tool to
streamline data annotation. Online monitoring tools were also developed to facilitate real-time
data integration and analysis. As a result, camera sensors were successfully deployed, leading
to the accumulation of a large dataset of insect images. Machine learning models capable of
predicting pollination rates and detecting early signs of disease or stress in hives were developed,
contributing to significant progress in small object detection and tracking using machine learning
techniques.
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Micro-Nano Optics Center

""r "”."H The activities of the center comprise of five major thrust areas,
R namely, (1) Design and fabrication of diffractive optical elements
e‘ and metamaterials to tune light-matter interaction, (2) Holography

’H with focus on computer generated holograms, development of

dynamic holographic 3D displays and holography for non-

destructive testing, (3) Nano photonics including development of

optical fiber based nano-antenna for application in various fields

such as near-field optics, optical imaging and optical tweezer, (4)

Development of optical fiber based chemical/biological/gas

sensors, fiber Bragg grating based sensors for accelerometer,

. hydrophone, strain-temperature monitoring and (5) Metrology of

Dr. Sudipta Sarkar Pal various optical components.

sudipta@csio.res.in

Major Projects:

¢ National Micro-Nano Fabrication Centre for Optics and Photonics

e Metasurface enabled Augmented Reality Display for Strategic Sector

e Design & Development of Advanced Optical Technologies for Next Generation
Avionics Display systems

e Holographic Waveguide-Based Displays for Augmented Reality Applications

e Development of Spectrally Resolved white light interferometer for roughness
and flatness measurement of engineering sample

e Design and Development of Intelligent Deposition Head (IDH) for Laser-based
blown Powder Directed Energy Deposition (LP-DED)

e Design and Development of Metasurface-based THz Nano Antenna and
Reconfigurable Intelligent Surfaces

¢ H2S gas sensing using Tunable Diode Laser Absorption Spectroscopy (TDLAS)
for industrial /strategic applications

e Design and development of an LWIR optical module for imaging and
surveillance applications

e Development of electrically controlled tunable frequency generation in Silicon
nitride waveguides

e Design & Development of Silicon Photonics-based Multi-Channel Optical
Transceiver

e Design and Development of SERS-based Microfluidic Device for Detection of
Adulterants in Milk
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e Design and Development of Cost-effective alternate to Floating Metal Based
RF-MEMS Shunt Capacitive Switch for B5G and 6G Application

National Micro-Nano Fabrication Centre for Optics and Photonics

Type of Project : CSIR Funded Facility Creation Project
Project No. :MLP2027

Project Leader : Dr. Sudipta Sarkar Pal

The aim of this project is to establish a state-of-the-art national facility for micro-nano fabrication of
optical and photonic components. The facility named “Centre for Nano-Optics Fabrication (CNOF)”
at CSIR-CSIO, Chandigarh is an 8” Fab facility to cater the needs of large area micro-nano
fabrication based optical and photonics technologies. CNOF aims to support fundamental research
as well as industries from R&D to scalable process and product development. The Centre will
fabricate specialized optical components to reduce the import dependency of our country and will
cater to the urgent need of indigenization of technological solutions.

The project is divided into following two tasks:
o Task1: Construction of micro-nano centre building and setting up of the clean room
facility
e Task2: Setting up of Micro-Nano fabrication facilities which includes lithography
facilities, etching tools, deposition tools, characterization tools and essential
amenities.
The civil construction and cleanroom construction is complete. 1st validation of cleanroom has been
completed successfully. Cleanroom area is 2700 sq. ft.(approx.) with 770 sq. ft. area for ISO class 6
(Class 1000), 736 sq. ft. area for ISO class 7 (Class 10000) and grey area around the cleanroom.

CNOF houses the following facilities:

(a) Cleanroom facility (Class 1000 & 10000)

(b) Direct Laser Writer (PicoMaster 200, Raith GmbH)

(c) Nanoimprint Lithography (NX 2008, M/s Nanonex Corporation, USA)

(d) AFM (Dimension Edge, Bruker)

(e) Ellipsometer (RC2-XI+, M/s J A Woollam Inc. USA)

(f) Optical Profilometer (M/s Filmetrics Inc. USA)

(9) Spin Coating and Developer Station (QSS 200SMS Spinner & Developer,
Obducat, Germany)

(h) Oxidation Furnace (NT/3Zone/Oxidation, M/s NanoTec, Chennai, India)

(i) Interference Lithography set-up

()] Inductively Coupled Plasma Reactive lon Etching (ICPRIE from M/s SENTECH
Instruments GmbH, Germany)

(k) RF Magnetron Sputtering (M/s Excel Instruments, Maharashtra, India)

)] 50 KeV Electron Beam Lithography (EBL from M/s Crestec Corp. Japan)

The equipment mentioned in serial no (b)-(h) are already procured and installed in a temporary site.
They will be shifted and re-installed in cleanroom by July 2025. ICPRIE and RF Magnetron
Sputtering systems are being installed in the cleanroom. EBL will be delivered and installed in July
2025. The following are the pictures of installed equipment.
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The project will be completed on 5th July 2025. The main R&D activities of CNOF involves design &
development of augmented reality display for strategic sector and consumer market, photonics
integrated circuits, meta-surface for various applications and on-chip sensors.

Metasurface enabled Augmented Reality Display for Strategic Sector

Type of Project : CSIR Funded
Project No. : FIR010302
Project Leader : Dr. Sudipta Sarkar Pal

The aim of the proposal is to explore and develop metasurface-enabled augmented reality (AR)
display which could be a game-changer in avionics display systems. By virtue of their capability of
tailoring amplitude, phase or polarization of the incident light, metasurfaces can enable an AR display
with a wide FOV, sufficiently large eyebox, high resolution and full-color imaging.

The first task of the project is to design and simulate metasurfaces to couple in and out light through
the waveguide as shown below.

Micro display
Observer (=i —__ Collimation
Opties
Metasurface _ Metasurface

out-coupler g B in-coupler
A—-——“‘.‘ = Rm = Wave-guide

Layout of proposed waveguide display system based on metasurface

The waveguide design consists of metasurface couplers in place of diffraction grating couplers which
are now being used. From the display source, light propagates through combination of lenses which
collimates the incident light towards the in-coupling metasurface. After interacting with in-coupling
metasurface, light propagates through waveguide by total internal reflection and finally out-coupled
through another metasurface. Simulation studies of both grating coupler and metasurface-based
coupler are being pursued in this work to compare the performance. In case of grating coupler,
simulation studies were performed to optimize parameters like grating pitch, period, depth, duty cycle
and refractive index of waveguide material to obtain reasonable diffraction efficiency. Highest in-
coupling efficiency obtained with grating coupler for normal glass waveguide is 45% whereas it is
found that for a metasurface-coupler with silicon nanopillars as unit cell of the metasurface on normal
glass can easily achieve 80% coupling efficiency. Parameter optimization of the metasurface is
ongoing.
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Design & Development of Advanced Optical Technologies for Next Generation
Avionics Display systems

Type of Project : Grant-in-Aid (ADA)
Project No. : GAP-472

Project Leader : Dr. Raj Kumar

Aim of the project was to design, develop and demonstrate the technologies for the (a) Holographic
Waveguide as per LCA Mk-2 HUD and (b) Holographic beam combiner form-fit-functional to LCAAF
Mk-1 HUD to achieve TRL 3-4. The project has been successfully completed and TRL 3 has been
achieved for both of these technologies.

Holographic Beam Combiner for LCA Mk-|

A holographic optical element (HOE) is a specialized optical component which works on the principle
of diffraction of light. Unlike traditional optical elements such as lenses or mirrors, which modulate
light by refraction or reflection respectively HOEs diffract light in precise ways, enabling various
additional optical functions. Hollography offers innovative solutions to optical challenges in modern
technology such as beam combiners for Head-Up displays. Following are benefits of holographic
beam combiners:

(1) Holographic beam combiners can achieve high transparency, allowing for better
see-through capability in HUDs.

(2) The HOEs used in the beam combiners can be customized to have specific
diffraction efficiencies and wavelengths. This customization allows for precise
control over what light wavelengths are transmitted or reflected.

(3) Holographic beam combiners can achieve a wider FOV compared to conventional
optics. This is because holographic elements can be designed to diffract light at
specific angles, enabling a larger viewing area without sacrificing image quality.

As the objectives of this project is to develop HBC for form-fit replacement of conventional beam
combiners with the HBCs, the glass and its physical dimensions are kept same. LCA Mk-l HUD
contains dual beam combiners (primary beam combiner and secondary beam combiner) to achieve
the desired field of view. We designed and fabricated the required holographic beam combiners
through our in-house developed holographic printer and demonstrated the feasibility of the full size
holographic beam combiners for HUD

Secondary Beam Primary Beam
Combiner (‘ Combiner

(\

Secondary Beam

Primary Beam A\
Combiner From Projection

Optics

_ Source

T From Projection k.

Optics 500 mm

(a) Primary and Secondary Holographic Beam combiners mounted in a bracket and (b)
Simulation showing the light path from source to retina through both combiners
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Photographs of fabricated holographic beam combiners upon illumination with white light
(a) primary and (b) secondary

Holographic waveguide for LCA Mk-Il HUD

Traditional HUDs face limitations due to their large footprint, which affects the field of view (FOV)
contingent on the size of the projection optics. In confined spaces like avionics cockpits this restricts
the achievable FOV. Another challenge is the limited eye box, the region where the pilot can see the
entire projected image. To overcome the constraints related to the system footprint, eye box size,
and FOV in conventional HUDs, researchers are exploring alternative solutions, such as freeform
optics, multi-mirror elements, and holographic waveguides. Holographic waveguide is an important
optical component which can enable low profile HUD by reducing size and weight of the projection
optics. It consists of an optical substrate to guide and transport the light, an in-coupler HOE to couple
light from display source to the waveguide substrate, a redirection HOE for 1D pupil expansion and
redirection of the guided light and an out-coupler for 2D pupil expansion and taking light out of the
substrate. We designed and fabricated the required HOEs through our in-house developed
holographic printer and demonstrated the feasibility of the full size holographic waveguide with
graded diffraction efficiency for improved brightness uniformity.

Intensity plot (Detector view) True color plot (Detector view)
75.0

..........
2.916-005 Y
2.626-005 5
12.326-005

Two-dimensional pupil expansion of the holographic waveguide. (a) simulated waveguide,
(b) output intensity plot and (c) true colour image of output image/beam from the
waveguide
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Holographic Waveguide-Based Displays for Augmented Reality Applications

Type of Project : CSIR funded
Project No. :FTT010506

Project Leader : Dr. Raj Kumar

Augmented Reality (AR) displays are playing key role in the advancement of many areas of
scientific and industrial applications. Few of the leading applications of AR displays include
entertainment, healthcare, marketing, advertisement, education, training and maintenance. In AR
displays information observed by the human is augmented with secondary information projected
in the virtual form. Such displays allow the viewer to see real-scene seamlessly overlaid with the
virtual information for increased awareness. AR displays provide an easy human-machine
interaction. In these display optical elements are required to combine the two sets of information.
Generally, an optical beam combiner performs this easily. Use of guided optics, where the
information from the light engine is guided in a glass slab and propagated through it following the
principle of total internal reflection makes the system compact. In holographic waveguide, two
optical components, one in-coupler and one out-coupler are required to couple-in and couple-out
respectively information from the waveguide. Use of holographic couplers, which are very thin
and light weight not only reduces the weight but also allows efficient realization of see-through
displays. Thus, use of holographic optics results in highly efficient, compact and light weight AR
displays. This project is focused on the prototype development of a holographic waveguide-based
augmented reality (AR) display. A laboratory-based prototype has been developed and further
work is in progress.

Photograph of the see-through holographic waveguide with commercial
micro-display source and off-the-self optics; (b) AR Results

Photographs of AR experimental results for red and green spectra for colour coded
alerts in HMD
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Development of Spectrally Resolved white light interferometer for roughness and
flatness measurement of engineering sample

Type of Project : Grant in Aid
Project No. : GAP488

Project Leader : Dr. Sanjit Kumar Debnath

There are various mechanical smooth components in automobile industry like clutch plates, pump
valves, mechanical seals etc. whose roughness and flatness needs to be measured. Higher
smoothness and flatness increases the life span of these components. Globally, Phase Shifting
Interfeometry (PSI) is used for such measurements. In PSI, multiple interferogram are recorded and
processed using algorithm to determine surface characteristics. Vibration isolation plays an important
role in such measurement as it uses multiple interferogram. The interferometer is expected to be free
from vibration for measurement to be accurate. In factory floor it is difficult to maintain such a vibration
free environment and hence PSI is not suitable for measurement in such condition. Also, PSI is very
expensive instrument as it uses nano positioning stage (piezo stage).

Due to huge cost of PSI, Indian automobile industry (MSMEs) cannot afford and rely on contact
method which may give error in the result. In this project, we propose Spectrally Resolved White Light
Interferometry (SRWLI) for measurement of surface roughness and flatness of engineering sample
which do not need vibration isolation system as well as cost effective.

50.8 mm

81.90 mm

Physical dimension of the final DVP system

The DVP shown in figure is used as the dispersing component to separate the white light interferogram
into its monochromatic constituents. Finally, the imaging lens focuses these monochromatic
interferogram onto the CMOS chip for detection and analysis. Figure shows the photograph of the
spectroscope built in our lab, with the collimating and imaging lenses having a 40 mm focal length,
sourced from Thorlabs.



CMOS Chip Imaging Lens Direct Vision Prism (DVP) Collimating Lens Entrance Slit(ES)

Photograph of the spectroscope
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(a) A typical line scan of the images captured by CMOS chip for different
wavelengths (b) wavelength distribution along the row of the CMOS chip

The spectroscope is calibrated to identify the pixels associated with each wavelength. For this
purpose, the spectroscope is illuminated by light sources with monochromatic wavelengths of 500 nm,
525 nm, and 550 nm. A typical vertical line scan of these images captured by CMOS chip is presented
in Fig. (a), illustrating the pixel positions corresponding to each wavelength. Using Hartmann’s
formula, the distribution of wavelengths along the column is calculated and shown in Fig. (b), which
defines the wavelength distribution for subsequent experiments with this system.

Design and Development of Intelligent Deposition Head (IDH) for Laser-based
blown Powder Directed Energy Deposition (LP-DED)

Type of Project . Funded by CSIR
Project No. : NCP040306

Project Leader : Dr. Sanjit Kumar Debnath

This project work deals with the design and development of an intelligent deposition head for
controlled deposition in Laser-based Blown Powder Directed Energy Deposition (LP-DED). LP-DED
is one of the MAM better suited for thin-wall component fabrication like gas turbine casing or repairing
of components like blisk blade repairing. In LP-DED process, material deposition head (MDH) is one
of the vital components of MAM system through which laser and blown powder are fed coaxially to
the substrate for further melting and solidification. Due to the variation in powder flow, laser power,
scan speed or gas flow there are a chance of defects and microstructure deviation. To control this,
there is a requirement of in-situ monitoring and control of the process. It is mainly used to control the
laser power to correct the deviations in the deposited layer. Co-axial monitoring of the molten pool via

55



camera and pyrometer is used for monitoring the melt pool image and the temperature, respectively,
and the coaxial monitoring is important for large or free-form component manufacturing to always
obtain the molten pool zone information without obstruction. To perform co-axial monitoring, co-axial
intelligent deposition head (IDH) is needed. Nationally, there are no manufacturer available for
developing IDH. Also internationally, there are very few manufacturers available to export the IDH to
India. Therefore, there is no other way except developing the IDH for aerospace component
development. Therefore, in this project, it is aimed to develop an IDH for LP-DED process. The
targeted IDH should have the capability for co-axial deposition, co-axial monitoring of image and
temperature and control of laser power. Also the evaporation of alloying elements (like Cr in Inconel
718 or

Distance between fiber tip and Ly = 10.5 mm
Condenser Lens Focusing Lens
'I_I‘:\ IJ
D =132 mm Z;=111.1 mm
Fiber Tip (200

Substrate spot size

pm diameter) (1.5 mm diameter)

Design of the OFH system with ray diagram

Mn in Maraging Steel) affect the microstructure or the mechanical properties of the deposited part.
This evaporation is also dependent on the gas pressure and temperature (localized). This needs to
be monitored to control the process parameters. IDH will have three subsystems-optical focusing head
(OFH), powder delivery nozzle (PDN), and intelligent monitoring system. The aim of the project is to
design and development of these three subsystems. CSIR-CSIO expected to design and develop the
OFH and CSIR-CMERI is expected to design and develop the PND and intelligent monitoring system.
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(a) Intensity at the substrate plan (b) Vertical and horizontal profile from 2(a)

The target of OFH is to create a beam spot size of 1.5 mm on the substrate illuminated by fiber laser.
In CSIR-CSIO two OFH systems were designed based on the availability of the fiber laser
specification. One of the fiber laser with wavelength of 1.07 um, fiber tip diameter of 200 ym and NA
= 0.22 is used to design OFH. Figure shows the ray diagram of the OFH for the same laser. It has a
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series of optical components, including condenser lens (combination of lens L1 and L2), focusing lens
(combination of lens L3 and L4), and a protective glass plate (G). The purpose of the condenser lens
is to collimate the beam after it exits the fibre. The lens L1 and L2 work together to collimate and
shape the divergent beam from the fibre tip, ensuring that the beam enters the subsequent optics with
the appropriate diameter. After the collimation, the beam passes through the lens, L3 and L4 which
focus the collimated beam into the desired spot size at the substrate. The protective glass plate (G)
serves as a safeguard, protecting the optical components from debris, metal vapours, and splatters
that could arise during the printing process. The spot size on the substrate is shown in figure, where
(a) shows the intensity at the substrate and (b) shows the vertical and horizontal cross section of the
profile. This clearly shows the spot size of 1.5 mm at the substrate as per our requirement.

The second fiber laser, operating at a wavelength of 1.08 um with a fiber tip diameter of 1.7 mm and
a NA of 0.065, is used to design the second OFH. Fig. (a) and (b) illustrate the ray diagram of the OFH
for this laser and the resulting spot size on the substrate. As shown, the spot size is 1.5 mm, meeting
the required specification. This system uses fewer lenses compared to the previous design, employing
one lens for the condenser and another for focusing.
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Design and Development of Metasurface-based THz Nano Antenna and
Reconfigurable Intelligent Surfaces

Type of Project : CSIR funded
Project No. : MMP015201: WP 3.1

Project Leader : Dr Nalini Pareek

The demand for high data rates and low latency in wireless communication has led to exploring
Terahertz (THz) frequencies for 6G applications. The THz waves, however, have a limited propagation
range and are susceptible to increased atmospheric absorption. Advanced beamforming techniques,
such as intelligent and adaptive beamforming, thus would be crucial for directing wireless signals
precisely to user devices (UD), thereby improving network efficiency.This project aims to design and
develop a High Directivity THz Nano Antenna.

The proposal also aims to design and develop a Reconfigurable Intelligent Surface (RIS). The antenna
design incorporates metasurface elements to achieve precise control over the radiated THz waves. The
project has progressed through simulation-based design iterations, fabrication of microstrip patch
antenna and design demonstrating gain enhancement in the lensing direction and phase shift
manipulation across Meta surface layers

Fabricated Coplanar feed Microstrip patch antenna

COMPARISON : With and without the assisting Metasurface Layer
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Trace H2S gas sensing using Tunable Diode Laser Absorption Spectroscopy
(TDLAS) for industrial /strategic applications

Type of Project : CSIR funded
Project No. : IHP240008
Project Leader . Mr. Surjit Kaman(PI) and Dr. Umesh K. Tiwari(Co-Pl)

This project is based on Wavelength modulated Tunable diode laser absorption spectroscopy(WM-
TDLAS) for trace hydrogen sulphide gas detection. The project aims to study and simulate the line
shape function of hydrogen sulphide gas at different pressure and temperature and correlate with the
experimental line shape function of gas. In addition to that, real-time correlation of gas concentration
with the second harmonic signal of the modulation frequency will be validated

Adsartonce Oota of 10% H2S Gas st emperature (23°C - 01 o 1 atm Absorbance vs Laser Injection Current vs Wavelength at 25°C
s (1578.0 nm to 1578.3 nm)
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(a)Absorbance of 10% H2S gas at temperature (b) Laser injection current from 90mA to 100mA
from (23°c to 50°C) at 1atm. (red)versus absorbance of H2S gas(blue) from

1578.08 to 1578.211 nm

(c) Real time demodulation of Wavelength modulated transmittance from 90mA to 100 mA(blue)
;Combined scanning ramp signal with sinusoidal frequency at 4KHz (red);1st harmonic amplitude(green)
;2nd harmonic amplitude(magenta)
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Design and development of an LWIR optical module for imaging and surveillance
applications

Type of Project : CSIR-CSIO funded
Project No. : OLP0285

Project Leader : Mrs. Ishani

The objective of the proposed project is Design and develop an LWIR optical module with following
tentative technical specifications

Tentative Specifications of optical module

FOV (circular) 10°
Wavelength band 8-12 um
Detector format 640x 480 with pixel pitch 17 um

Detection Range
600 m
(Human target)

Target

Optical module
Detector plane
) h

Range, R L f

FOV=0=2 tan_l% ooy tan_l(semillel’gl’l: o[ubjecz)

al module
arget distance from the first principal plane of optics

Imaging lens

A

—1 | Lens 3
Germanium

Lens 1 Lens 2
Germanium ZnSe

Layout of LWIR objective lens
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Development of electrically controlled tunable frequency generation in Silicon
nitride waveguides

Type of Project : CSIR funded
Project No. : IHP240007

Project Leader : Dr. Satya Pratap Singh

Numerical simulation and optimization have been conducted for a silicon nitride waveguide with
dimensions of 800 nm in width and 1200 nm in height. In the simulation, the liquid crystal used as
the waveguide cladding exhibits a refractive index (RI) change from 1.5 to 1.6, resulting in altered
dispersion properties and a shift in the zero-dispersion wavelengths (ZDW),. This dispersion
tuning enables control of signal and idler frequencies generated through optical parametric
amplification up to 250 THz, while the dispersive waves in supercontinuum generation can be
tuned from 1600 nm to 2300 nm. Additionally, broadband supercontinuum generation spanning
from 800 nm to 2200 nm is achievable in the optimized waveguide.
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Design and Development of Silicon Photonics-based Multi-Channel Optical
Transceiver

Type of Project : CSIR funded FIRST Project

Project No. : FIR010303

Project Leader(s)

: Dr. Vinod Parmar and Dr. Satya Pratap Singh

The primary objective of the project is to develop photonic integrated circuit (PIC) for various
functionalities of a multi-channel optical transceiver. In this project, we are realizing the PICs on
silicon platform with narrow footprint and minimum coupling and bending loss due to geometry. One
of the major milestones in the proposed project is to realize the PIC for multiplexer/de-multiplexer
operations. The design layout of the PIC-based optical de-multiplexer circuit. The following tasks of
the aforementioned project were executed during the financial year FY 2024-25:

1. Design and simulation of integrated photonic components: The various integrated photonic
components, including tapered waveguides, grating couplers, silicon waveguides, and ring resonator
were designed and simulated using finite difference time domain (FDTD) method. These photonic
components are critical to build the complete PIC for multiplexing and de-multiplexing operations
and also for the on-chip optical transceiver on the silicon platform.
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The overall layout of the photonic integrated circuit (PIC) based optical de-multiplexer

2. Fabrication of integrated photonic components: The optimized design of vertical grating coupler,
tapered waveguide, bus waveguide, micro-ring resonator (MRR) were fabricated through CMOS-
based fabrication process on Silicon-on-Insulator (SOI) Platform. In further, we have designed and
fabricated MRR-based silicon photonic add-drop filter on SOI platform. The add-drop photonic filter
specifically tailored for the C-band of communication wavelengths. The scanning electron
microscope (SEM) images of fabricated vertical grating coupler and MRR-based add-drop filter.

Currently, we are developing an experimental setup for efficient coupling of light to the photonic chips
with minimum losses achieved through optimized coupling in various sections, such as tapered
waveguides, bus waveguides and ring resonators. The aforementioned experimental setup will be a
major milestone for in-house characterization of photonic chips designed and fabricated at the
Centre for Nano-Optics Fabricatio (CNOF), CSIR-CSIO Chandigarh. In the upcoming task, we are
designing and fabricating the entire photonic integrated circuit (PIC) for realizing the multiplexing and
de-multiplexing operation through photonic chips.

The scanning electron micrographs of integrated photonic components (a) vertical grating coupler (b) Micro-
ring resonator based overall layout of the photonic integrated circuit (PIC) based optical de-multiplexer.
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Desigh and Development of SERS-based Microfluidic Device for Detection of
Adulterants in Milk

Type of Project : CSIR funded CSPS Seed Fund Project
Project No. : IHP240010

Project Leader : Dr. Vinod Parmar and Dr. Satya Pratap Singh

The primary aim of the project is to explore and develop a surface enhanced Raman spectroscopy
(SERS) platform for sensing of various adulterants in milk. In this project, we are devising a novel
solution for SERS-based enhancement of Raman signal during sensing of chemical analytes.
Various tasks and operations of the project are subdivided in the form of milestones for device
design, fabrication, characterization and testing. The following tasks of the aforementioned project
were executed during the financial year FY 2024-25:

1. Validation and testing of simulation platform: The design and simulations of SERS
substrates were carried out using commercial Finite-Difference-Time-Domain (FDTD)
simulation software. Initially, we validated our modelling methods by replicating first and
second-generation hotspots structures with gold nano-sphere and nano-cubes. The nano-
sphere having the diameter of 60 nm in water and nano-cubes having a side length of 60
nm with 2 nm gap between two nano-cubes. The electric field distribution and the
enhancement factor results obtained are then compared with the existing literature to
ensure consistency and reliability.

2. Design and simulations of third generation hot spots for SERS platform: The proposed
third-generations hotspots consist of a silicon substrate and over the substrate there is an
array nano-pillars of silicon. In between these pillars the gold nano-particles are placed.
The diameters and height of the nano-pillars are 100 nm respectively. Nanoparticle
material that is placed between the pillars is of Gold (Au) whose diameter is 100 nm. The
distribution of electric field enhancement factor along X-Z plane (EFxz) observed from this
system containing gold nano-particles over nanostructured silicon (with nano-pillars)
substrate. The enhancement is more pronounced within the gaps present at the interface
of the gold nanoparticle and the pillars due to the confinement of the plasmonic fields.
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The distribution of electric field enhancement factor along X-Z plane (EFxz) observed from the system
containing gold nanoparticles over nanostructured silicon (with nano-pillars) substrate
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3. Fabrication of silicon nano-pillars array for SERS sensing: The hybrid SERS substrate is
made up of two major components: silicon nanostructures and noble metal (Au/Ag)
nanoparticles. The silicon nanostructures are fabricated via electron-beam lithography
(EBL), a high-resolution patterning technique that allows for fine control over nano-scale
features. Electron-beam lithography offers improved resolution and pattern generation
capabilities as compared to the conventional photolithography processes. The field
emission scanning electron microscopy (FE-SEM) images clearly demonstrates the
creation of the well-defined and uniform distribution of nanostructures on silicon substrate.
The figure demonstrated the array of nano-pillars with top and the tilted view.

Design and Development of Cost effective alternate to Floating Metal Based RF-
MEMS Shunt Capacitive Switch for B5G and 6G Application

Type of Project : Grant-in-Aid
Project No. : GAP-0486

Project Leader : Dr. Dhairya S. Arya

The rapid advancement of high-frequency wireless systems, including next-generation
communication technologies, high-resolution imaging, and spectroscopy, has intensified the need
for efficient and reconfigurable RF front-end components operating in the millimetre-wave and sub-
terahertz frequency bands. Among these, the G-band (140-220 GHz) offers immense potential due
to its wide bandwidth and suitability for high data-rate transmission. However, designing compact,
low-loss, and tunable components at such frequencies remains a significant challenge.

MEMS-based RF switches have emerged as a promising alternative to traditional semiconductor
switches in high-frequency domains due to their excellent performance characteristics, including low
insertion loss, high isolation, negligible power consumption, and superior linearity. Integration of
these MEMS switches on planar transmission lines, particularly coplanar waveguides (CPWs),
enables seamless compatibility with standard microwave circuits and reduces parasitic effects
commonly encountered at high frequencies.

Presently the design and simulation of a laterally actuated MEMS switch integrated on a CPW
transmission line, specifically engineered for G-band operation. Unlike conventional vertically
actuated designs, the lateral actuation mechanism enables in-plane movement of the MEMS beam,
offering significant advantages such as lower actuation voltages, simplified fabrication, reduced
stiction, and enhanced mechanical reliability. The proposed device achieves electrostatic actuation
with a pull-in voltage of 14V, which is compatible with standard CMOS driving circuits.

To further enhance the performance, the contact interface between the movable beam and the
transmission line is optimized to reduce contact resistance, thereby minimizing insertion loss and
improving switching efficiency. The switch is designed to be fully CMOS-compatible, allowing for
monolithic integration with existing RFIC platforms. Electromechanical and electromagnetic
simulations confirm the viability of the proposed structure, demonstrating low insertion loss, high
isolation, and stable operation across the G-band.

The Design consists of a central CPW signal line suspended between two ground planes, a laterally
actuated switch using electrostatic force.
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Top view of Electrostatically actuated switch with a CPW line transmission and ground plan

The pull-in voltage of the above structure is approximately 14 V, which is the differential voltage
applied across the terminal pads. This voltage is required to achieve an actuation displacement
of 1 ym for each switch.

The top and tilted view of the fabricated silicon nanostructures on a 2mm X
2 mm silicon substrate imaged via field emission — scanning electron
microscopy (FE-SEM)

Currently, we have realized the periodic silicon nanostructures fabricated via lithographic process.
The silicon nanostructures size and shape are generally consistent, demonstrating a high degree
of homogeneity during the fabrication process. The measurements of average size of the
fabricated silicon nanostructures were carried out via image analysis. The analyzed average
diameter comes out to be ~98.49 nm and the average height of the nano-pillars is approximately
74.47 nm. The diameter of the nano-pillars is comparable with expected diameter of 100 nm, but
there is some deviation in height. The height variations of the nano-pillars, despite their uniform
diameter, occurred during the fabrication process. The uniform distribution of silicon
nanostructures and their plasmonic interface will ensure the reproducibility and uniformity of
Raman signal over the proposed SERS substrate for a fixed concentration of analytes.

The research component of the project also includes the novel design of inlet-outlet micro-
channels, micro-mixer and SERS sensing area to support the maximum binding of the targeted
molecules during the continuous flow over the SERS substrate. We aim to carry out a detailed
investigation on the effect of nanostructures, plasmonic nanoparticles on the laminar/turbulent
flow of compounds through the micro-channels for the microfluidics-based SERS device.
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Intelligent Machines and Computing Systems

The Intelligent Machines & Computing Systems (IMCS) department is a
multidisciplinary research hub dedicated to advancing cutting-edge
technologies in image processing, drone technology, computer science,
algorithm design, embedded systems, remote sensing, and GIS. The group
focuses on developing intelligent systems and efficient computational
frameworks to address real-world challenges through integrated technological
solutions. Ongoing research includes the development of advanced image-
processing pipelines and Al-based models for automated scene interpretation,
change detection, and geospatial analytics. The department is engaged in
drone-based data acquisition and multi-modality data analytics for both civilian
and military applications, enabling high-resolution mapping, precision
agriculture, environmental monitoring, and disaster management support. A

Dr. Neerja Garg significant thrust area involves electronics-based system development,
neerjamittal.csio@csir.res.in including the design and realization of display systems such as head-up

displays, which integrate advanced sensing technologies, Al, cloud & loT for
enhanced situational awareness.

Major Projects:

Spatial Spectral Analysis of Millets for quality assurance using Artificial
Intelligence

Data acquisition, Identification of key wavelengths for target characterization
and classification using Hyperspectral Imagers for A/P mine detection

CSIR Jigyasa 2.0 Programme: Virtual Lab Integration

Multi-parametric Analysis framework for Colorimetric Water Test Strips
Vision based Target tracking and Localization for Loitering Munition System
Visual Inertial Odometry for navigation of unmanned vehicle in GPS denied
environment

System design for an acoustic-based attack on UAV and its mitigation
mechanism

Design and development of computer vision-based system to track unknown
flying objects from another unmanned aerial vehicle

Human Physiological /Biomedical Signal Acquisition and ML/Al based analysis
for Cognitive Differentiation

Development of Al-based Automatic landmarking for 2D-Cephalometric Web
Service
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Spatial Spectral Analysis of Millets for quality assurance using Artificial
Intelligence

Type of Project : CSIR funded
Project No. : HCP0052 WP4

Project Leader : Dr.Neerja Garg

The project aims to provide advanced and precise methods for evaluating the quality of millets,
alternating with the traditional, destructive, time-consuming, point-based, and non-spatial
information methods. Herein this work, the millet types will be collected from various regions of
India. Vis-NIR hyperspectral imaging system will be used to acquire hyperspectral
reflectance/transmittance images of various millets. In the acquired three-dimensional
hyperspectral hypercube, each spectral pixel corresponds to a spectral signature (or spectrum)
of the corresponding spatial region, recording the entire measured spectrum of the imaged spatial
point. Therefore, the measured spectrum indicates the ability of the sample to absorb or scatter
the exciting light, representing the inherent chemical properties of a sample. As a result, the
technology provides unprecedented detection capabilities, which otherwise cannot be achieved
with either imaging or spectroscopy alone. Fusion of spatial and spectral information of
heterogeneous millet samples is carried out for the development of deeply learned prediction and
classification models.

Hyperspectral Image Dataset of Indian Millets

Project achievement/outcome includes:

¢ Millet Data repository of ~25 varieties prepared
https://ci.csio.res.in/milletsdata/milletsdata.html

¢ Parametric analysis of protein, fat, and carbohydrate content using ML techniques

e Deep learning model for estimating the protein content of millet
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Spectra of Pixels within ROI

Data acquisition, Identification of key wavelengths for target characterization and
classification using Hyperspectral Imagers for A/P mine detection

Type of Project : R&DE(E ) Pune
Project No. : GAP0509

Project Leader : Dr.Neerja Garg

The proposal aims a feasibility study on spectral analysis for detection of A/P landmines using a
Hyperspectral sensor. The hyperspectral imaging system used in this work incorporates the
camera in 900—1700nm range with 4.9nm spectral resolution. A 4-fixture 35 W halogen bulbs ring
was used to illuminate the samples with radiation in the 400-2500nm wavelength range. A
stepping motor was to drive a linear translation stage at a constant scanning speed. In order to
have good lighting, proper focus, and sample positioning across the whole target area (region of
interest), the camera-to-sample distance and the light source (halogen) distance are kept fixed.

Spectra of soil samples at selected points
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CSIR Jigyasa 2.0 Programme: Virtual Lab Integration

Type of Project : CSIR funded
Project No. :HCPO101

Project Leader : Dr.Neerja Garg

Under the CSIR-JIGYASA initiative by CSIR-CSIO, numerous scientific activities were conducted
in the year 2024-25, aimed at fostering holistic development among students. These activities
include CSIO Laboratory Visits, Workshops, Climate clock distribution, Student-Scientist Connect
Programs, Outreach Activities, Hands-on Demonstrations, Jigyasa Scientific Aptitude
Assessment, Youth Space Conference, Various celebration includes International Earth Day,
National Technology Day, National Space Day, CSIO Foundation Day, Curtain Raiser Event —
IISF 2024, etc., which were celebrated to raise awareness and commemorate important scientific
theme. In FY 2024-25, notable events included:

e One Day Workshop On Innovation And Entrepreneurship: ‘Innovation and
Entrepreneurship for School Students and Teachers’ under CSIR-Jigyasa and the CSIR-
Integrated Skill Initiative, in collaboration with the Department of Holistic Education, was
organized on May 10, 2024. Experts shared insights on innovation, entrepreneurship, and
startups, engaging 200 students and teachers from the tri-city region.

o Teachers Training Summer Workshop: The teacher’s training workshop was conducted on
June 06, 2024, in collaboration with KAMP. More than 150 teachers from different school
locations of Punjab, Chandigarh, Jammu & Kashmir and Himachal attended.

o INSPIRE awards- MANAK Mentorship workshop: INSPIRE awards- MANAK Mentorship
workshop (one day) was conducted for the selected school students on September 02,
2024. The workshop provides guidance and mentorship to the students through a panel of
CSIR-CSIO scientists so as to convert the ideas of students into a prototype.

¢ IndiaInternational Science Festival (IISF-2024): On Nov 18, 2024, the curtain-raiser event
for India International Science Festival (IISF) 2024, in collaboration with the Chandigarh
Vigyan Parishadh, was organised. The event featured a Lecture, a Science Talk, lab visits
and more than 200+ Students from different schools participated in the event.

¢ Youth Space Conference: On February 17-19, a Youth Space Conference 2025, featuring
a Telescope Making Activity, Poster Competition, and Sky Watching Event collaborating with
Society for Promotion of Science and Technology in India (SPSTI). Over 200 participants,
including students and faculty, engaged in these scientific activities, fostering interest in
space exploration.

Jigyasa Virtual Content Implementations FY 2024-25:
Simulations — 03, Story/Comics — 03, Animated videos — 03, Podcast — 01, Quiz — 02

NEWTON'S FIRST
LAW OF MOTION

NEWTON'S SECOND

LAW OF MOTION

NEWTON'S THIRD
LAW OF MOTION
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CSIR-CSIO School Connect FY 2024-25:
Total Events conducted: 28

Students Participation: 2527

Teachers Participation: 371

Total Participation: 2898
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Multi-parametric Analysis framework for Colorimetric Water Test Strips
Type of Project : CSIR funded
Project No. : OLP0209

Project Leader : Dr. Neerja Garg

A dedicated framework is developed for integrating the color values recorded against different
parameters, and for visualizing the summarized report of the obtained results. Spectral
reconstruction methods are developed. A model for capturing an image of various multiparametric
reagent strips is developed at different exposures. Model adaptation is carried out by taking
various combinations of training and test samples.

71



Vision based Target tracking and Localization for Loitering Munition System

Type of Project : Grant-in-Aid
Project No. : GAP 465
Project Leader : Dr. Shashi Poddar

The project aims to develop a target detection and localization framework for Unmanned aerial
vehicles (UAVs). A vision-based architecture is proposed, which integrates a novel deep learning
approach and a geometrical approach to detect the target and then compute its location
information, such as distance from UAV and GPS coordinates information. The detection
approach, consists of a novel multi-scale enhanced effective channel attention, spatial
enhancement, sub-pixel convolution, and additional prediction head to enrich feature extraction
and capture global context information. This architecture not only improves the detection accuracy
but also enhances the detection capabilities for extremely small targets. The coordinates of the
detected target, camera parameters, and UAV information are proposed here to compute the
distance of the target from the UAV and the GPS location of the target. Overall, the ability to locate
a target with an average error rate of 1-5% for heights up to 100m with 73% detection accuracy
for 10 different class objects makes the system effective for real-time target tracking.

(Left): Customised UAV designed and developed at CSIR — CSIO for carrying out object detection and
distance estimation on the UAV in real-time. (Right): Detected car in the image and its distance in meters

Visual Inertial Odometry for navigation of unmanned vehicle in GPS denied
environment

Type of Project : Grant-in-Aid

Project No. : GAP 460
Project Leader : Dr. Shashi Poddar

Navigating from one place to the other in automated devices is one of the core frameworks required
in several devices and across different industries. GPS has an inherent disadvantage of not providing
signals in indoor environments. A very effective alternative to this is the usage of vision sensor to aid
the navigation information. The tightly coupled system fuses measurements from INS and vision in
an integrated framework and is either filtering or optimization based. During this period, an adaptive
window based framework has been developed which helps in modifying the length of past window
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states based on motion information. This work has shown a rationale for adapting window length
(AWL) in sliding odometry frameworks and has shown to optimize the computational resources. A
brief snapshot of estimation trajectories using proposed AWL framework is shown below.
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Pose comparison between proposed AWL architectures and ground truth reference provided in EuRoC
Dataset

The lab-level prototype designed and developed in the laboratory for experimentation and validation
purposes is as shown below. This unit contains a central proessing unit which captures inertial
sensors and camera data to yield navigation information at every time instant.

GPS

Intel Realsense D435 | 1o NUC U-PoBattery =~ ~ectorNav
(Monocular Camera) (IMU)

Experimental setup for testing visual-inertial odometry consisting for visualization and
estimated trajectory containing multiple loops using visual-inertial odometry
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System design for an acoustic-based attack on UAV and its mitigation mechanism

Type of Project : Grant-in-Aid
Project No. : GAP 498
Project Leader : Dr. Shashi Poddar

A mechanism to mitigate the acoustic based attacks on MEMS inertial sensors has been designed
and developed vide the funding received from this project. Accordingly, a patent has been filed on
the same and has been demonstrated at the lab level to be working considerably. The efforts are
now being made to escalate this lab-level prototype to be used in field level conditions for which a
hardware set-up is being designed. Along with this, the simulation is being done to understand the
propagation of ultrasonic acoustic waves in the air. This particular work has its direct usage in
different automotive applications which uses MEMS inertial sensors, primarily being the Unmanned
Aerial Vehicles (UAVs). Recent research reports have shown this as a potential source of attacking
a target drone which tries to enter restricted areas. Once this is proven for the laboratory conditions,
it is planned to realize this system in a hardware form so that the attack and mitigation can be shown
in the real world conditions.

Design and development of computer vision-based system to track unknown
flying objects from another unmanned aerial vehicle

Type of Project : Grant-in-Aid
Project No. : GAP 507

Project Leader : Dr. Shashi Poddar

In this work the main aim is to identify and recognize a moving target object from an unmanned
aerial vehicle, which includes both UAV and bird. Several deep learning architectures have been
explored for this task and a transformed based architecture has been developed in through this
project. Along with this, the other aims include position, and bearing angle estimation of the target
object with the help of images captured by the UAV. Several experiments have been tried towards
the generation of ground truth for tracking and localisation of flying objects from another UAV by
flying two UAVs simultaneously, wherein one UAV looks at another UAV, and the position of both
the UAVs is known to us.
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Human Physiological /Biomedical Signal Acquisition and ML/AIl based analysis for
Cognitive Differentiation

Type of Project : CSIR funded
Project No. : HCP0042 WP 2.4

Project Leader : Dr. Virendra Kumar

Fatigue plays a critical role in the aviation. Alertness and cognition are responsible for decision-
making ability, attention/vigilance, and working memory. Due to extended duty periods, early
morning shifts, or frequently changing schedules, aviators experience stress and fatigue that
decrease cognitive performance during flight operations. Fatigue often disrupts sleep patterns and
circadian rhythms, which leads to unwanted mishaps. This is important to explore a exploratory
research in this domain by acquiring baseline data and help develop ML and Al models which could
help differentiate between drowsy/fatigue state and alert state. This study aimed to monitor aviation
personnel & psychophysiological aspects after mental and physical fatigue and was conducted to
understand the psycho-physiological response of aviation personnel while performing cognitive
tasks and after 24 hour wakeful cycle integrating electroencephalogram (EEG), heart rate variability
(HRV), and galvanic skin response (GSR) acquisition after 24-hour sleep deprivation. By deploying
ML algorithms, we aim to differentiate fatigue/drowsiness from alert state.
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Development of Al-based Automatic landmarking for 2D-Cephalometric Web Service

Type of Project : CSIR funded

Project No.: HCP0042 WP 2.3

Proiect Leader : Dr. Virendra Kumar

The Al-powered service for automatic landmark detection is designed to optimize the identification
and marking of 54 critical anatomical landmarks on lateral cephalograms. The system provides
accurate and efficient detection by using advanced artificial intelligence algorithms, streamlining
orthodontic analysis and treatment planning. Al as a Service is deployed on a high-performance GPU-
enabled server, the service ensures rapid processing of large image datasets, making it capable of
delivering results in real-time. This cloud-based platform enables users to remotely interact with the
Al system, uploading cephalogram images and receiving automated landmark identification results.
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The user-friendly interface eliminates the need for specialized hardware or software, offering a
convenient and hassle-free experience for practitioners. Service URL (https://ci.csio.res.in)

https://ci.csio.res.in mhnps: / /ci.csio.res.in/autoceph =

Internet
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AutoCEPH Software-as-a-Service (SaaS) with Al as a Service (AlaaS) for Cephalometric Analysis and
Automatic Landmarks Detection
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Energy Management & Instrumentation
(Chennai Centre)

CSIO Chennai Centre executed various projects on design &
development of instrumentation systems for Energy Management
Systems in different industrial sectors. It has successfully
developed performance and condition monitoring solutions for
Motor, Pumps, Transformers etc. CSIO Chennai Centre is having
a NABL accredited Calibration lab catering to the needs of
industries and institutions. Centre has established CRTDH facility
on Renewable energy (RE) and private industries. CSIO Chennai
Centre has diversified its activities in the area of health sector by
taking up projects on design and development of Bio sensor-based

Dr. A. Robert Sam ) .
instrumentation.

siccsio@csircmc.res.in

Major Projects:

e Common Research and Technology Development Hub in Renewable Energy /
Electronics (CRTDH)

e Design and development of vibration isolation technology for portable electronic
modules with QUASI ZERO STIFFNESS characteristics using thickness modulated
bistable curved beam

e Development of deep learning-based technique for Grasp pattern recognition in
prosthetic hand

e Distributed sensing for health monitoring of composite structures using fiber-
optic techniques

e Design & development of SMART LPG Meter for Cylinders and Pipelines
(developed as per the need of MSME

e Portable Air Quality Analyzer (PAQA) for Mines Application

e Air Quality Monitoring System (AQMS) Upgradation and Improvements: PM
Monitor & Large Display AQMS

e Measurement of Flow in the pipeline using flow-induced Vibration

e NABL Accredited Calibration Services
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Common Research and Technology Development Hub in Renewable Energy /
Electronics (CRTDH)

Type of Project : DSIR Grant-in-Aid
Project No. : GAP0402
Project Leader : Mr VP Anand

Phase 1:
Setting up of 30 kVA solar inverter test station for Industries and R&D Testing

» Preparation of Standard Operating Protocol (SOP) and trail testing of Solar Inverter Efficiency
as per IEC 61683: 1999. (modified for Indian requirements)

= Creation of test Procedure of Islanding Prevention and Measurement for Utility
Interconnected Photovoltaic Inverters as per IEC 62116:2008, IS 16169 in coordination in
CEERI Jaipur.

= SOP for DC Injection, Harmonics and wave form distortion, Power factor, Over/under
frequency, Islanding protection, Response of Utility Recovery as per CEIl - IEC 61727:2004
in coordination with CEERI Jaipur and IIT Madras.

= SOP for Static MPPT efficiency, Dynamic MPPT efficiency, Static Power Conversion
Efficiency, Overall Efficiency.

Testing/Consultancy Projects for MSEs through above facility

= TSP0039: R&D Project -Kripya Technologies (Pvt) Ltd: Grid ant-islanding test for
Microinverters as per IEC 62116 under CRTDH

» Testing - Havells Limited: Grid ant-islanding test for Microinverters as per IEC 62116 under
CRTDH

» Testing - Caliber Interconnect, Coimbatore — Solar Inverter Performance

= Testing - Royal Enterprises, Chennai - APFC Panel Testing

» Testing - Frontier Industries (Vellore Sipcot) - Feasibility Test for Switching Circuits with use
of RLC load and AC Regenerative Grids under common type of line faults (31 fault conditions)

e Collaboration with international agencies for procurement and installation of Large Area Solar
Simulator for CRTDH. (Equipment has landed and is under installation)

e Collaboration with Industries for sponsored R&D/ certification

¢ Skill Development/Industrial Awareness funded by CRTDH for MSEs: Technologist

¢ Industrial Meet & Expo: 2021, 2023, 2024, 2025

e Incubation at CRTDH: CRTDH is host incubation institute of MSME, Delhi and Regional DI
Center, Chennai.

Phase 2

¢ Ideology formulation for Optical Testing, Prototype Design Centre & Life Cycle Assessment
Testing Setup.
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Design and development of vibration isolation technology for portable electronic
modules with QUASI ZERO STIFFNESS characteristics using thickness modulated
bistable curved beam

Type of Project : CSIR funded In-house
Project No. : OLP-0312
Project Leader : Mr. R Venumadhav, Sr Scientist

Brief description of the progress:

The project aims to design and develop a 3D-printing-friendly and cost-effective vibration isolation
technology prototype that isolates sensitive instruments from external vibrations, ensuring stable and
controlled operation. Existing solutions often add bulk and weight, making them unsuitable for space-
or weight-constrained applications such as portable instruments, and their high cost further limits
accessibility for budget-conscious organizations. As new precision instrument applications emerge,
there is a growing commercial need for affordable vibration isolation systems. A 3D-printable, easy-
to-assemble platform can address this demand by providing a scalable and economical
manufacturing solution.

Development of deep learning-based technique for Grasp pattern recognition in
prosthetic hand

Type of Project : CSIR SEED FUND
Project No. : IHP240001

Proiect L eader = Dr Srikanth \V/asamseftti Sr Princinal Scientist

In this project, an algorithm has been developed for grasp pattern recognition in prosthetic hand
using a fine-tuned ResNet50 model. The model classifies objects into five grasp categories: Tripod,
Palmer Wrist Pronated, Palmer Wrist Neutral, Pinch, and None. A custom dataset was created from
different publicly available datasets. A total of 6223 images were collected and classified into five
grasp types. After data augmentation, the total number of images was increased to 25,008. This
ensured class balance and improved generalization.
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The developed architecture shown in Figure is based on the ResNet50 architecture and involves

following steps:

YV VVY

Data Preparation: Image collection, annotation, and augmentation.
Model Customization: Fine-tuning ResNet50 for 5-class classification.
Training: Optimized with cross-entropy loss and Adam optimizer.
Evaluation: Accuracy, precision, recall, and F1-score metrics.
Real-time Testing: Webcam-based deployment for live classification.

The developed model has been tested for real-time using a webcam. It is performing well in single
and multiple-object scenarios as well as uniform and non-uniform backgrounds.

Uniform background

Single object Scenario
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Distributed sensing for health monitoring of composite structures using fiber-
optic techniques

Type of Project : CSIR under IVHM Mission NAL
Project No. :HCP 0036
Proiect Leader :Dr A. Robert Sam and VP Anand

Developed and validated a Phase-OTDR based Distributed Acoustic Sensing (DAS) system using
optical fiber for strain detection on defects in aircraft composites. The system was thoroughly
validated both in a controlled lab environment and on composite materials at NAL (National
Aerospace Laboratories). The developed system is shown in the figure below. A Data Acquisition
(DAQ) system from |IT, as suggested by the chairman, was used on a loan basis for validating the
system's performance, as our DAQ procurement was delayed. The system is described in the figure

below.
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Phase-OTDR based Distributed Acoustic Sensing (DAS) system

= Developed and validated Phase-OTDR based Distributed Acoustic Sensing system using
optical fibre for strain detection on defects in aircraft composites. Through simulations,
experimental validation, and prototype integration, the system demonstrated reliable detection
of strain caused by internal defects. The system was successfully demonstrated at CSIR NAL
during review meeting, showcasing its potential for aerospace applications.

= Developed the simulation model for Phase-OTDR based DAS, addressing optical pulse
generation, fiber simulation, and signal processing for strain detection on defects in aircraft
composites.

= Fabricated the experimental setup with key components like narrow linewidth laser, acousto-
optic modulator, erbium-doped fiber amplifier and coherent detector to validate simulation
findings.

= Integrated the DAS system with aerospace composite structures to assess compatibility, signal

integrity, and real-world feasibility for strain detection on defects.
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= Explored machine learning applications using VGG16 architecture to classify acoustic events,
contributing to the potential for advanced pattern recognition in aerospace damage detection.

= Contributed to unique design favoring integration of Distributed Acoustic Sensing (DAS) and
Distributed Temperature Sensing (DTS) technologies in the same fiber, enabling multi-
parameter monitoring for applications such as pipeline Structural Health Monitoring (SHM) and
battery monitoring. This approach enhances real-time detection of strain, vibration, and
temperature, improving safety and maintenance.

Design & development of SMART LPG Meter for Cylinders and Pipelines
(developed as per the need of MSME)

Type of Project : In-House Project
Project No. -
Project Leader : Dr G. S. Ayyappan, Senior Principal Scientist

Smart Liquified Petroleum Gas (LPG) meter developed by CSIR-CSIO are
digital and loT enabled LPG meters, built around low cost AVR
Microcontroller. It supports measurement of gas available in cylinders and
gas consumption through pipe-lines. These meters can be accessed via
Wi-Fi or Bluetooth in IoT mode. These meters are also built with a 2” TFT
display. The developed meters can avoid the problems associated with
billing, gas fraudulent & deployment of man power for taking meter
readings. In the Instrumentation field, the word SMART means Self-
Monitoring, Analysis & Reporting Technology. The Smart LPG Meter
(SLM) developed by CSIR-CSIO has two versions; (i) LPG meter for
Cylinder; (ii) LPG Meter for Pipe-line. In India, the LPG is supplied to home
by means of cylinder and also in pipe- lines in some of the cities.

FEATURES

e |oT enabled solution; Bluetooth, Wi-Fi & GSM Connectivity; NRF
solution for pipe-lines

¢ Built with lost microcontroller to make it economical and cost-effective

o LGP Meter for cylinder has three versions with updated features to make it cost-effective and
suitable for different customers.

e Built with 2 inch TFT display

e Built-in battery and charging circuit for LPG meter for Cylinders.

e LPG leakage and Fire/ Smoke detection features to ensure human safety.

MERITS
¢ No more meter readings - the gas company can read your meter automatically through GSM
communication mode; saves lots of money to the seller/ supplier
o More accurate bills - your bill is always based on the exact gas you use, not on an estimate.
e Gas Leakage and Fire Detection feature enables the human safety
¢ Avoid fraudulent supply and reading enables your security and money saving.
¢ loT enabled feature enables to access your information on your mobile phone or internet.
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ADVANTAGES OF LPG METERS
¢ No more meter readings - the gas company can read your meter automatically through GSM
communication mode; saves lots of money to the seller/ supplier
o More accurate bills - your bill is always based on the exact gas you use, not on an estimate.
¢ Gas Leakage and Fire Detection feature enables the human safety
¢ Avoid fraudulent supply and reading enables your security and money saving.
¢ loT enabled feature enables to access your information on your mobile phone or internet.

APPLICATIONS
+ Domestic Metering Application
+ Can be extended to commercial building and complexes
+ Mass Housing, Apartments, & Villas for billing application

Portable Air Quality Analyzer (PAQA) for Mines Application

Type of Project : In-House Project
Project No. -
Project Leader : Dr G. S. Ayyappan, Senior Principal Scientist

The licensee of IAQMS technology, M/s Global Lab & Consultancy
Services (GLCS), Salem has very well appreciated the developed
technology. The company is a consultancy company, which is
doing air quality studies as per CPCB requirement more
particularly in the mines sectors. The company uses some of
imported and indigenous product to analyze the air quality
assessment in mines. For particulate matter (PM2.5 & PM10), the
machine weighs around 75 kg and requires power consumption of
around 900W. They need to carry a portable diesel generator set
and has to run continuously for 3 days. Finally, after 3-days the
filter papers used need to be carried to lab for estimating the PM
level. The readings are weighed average only. This instrument
covers only TWO parameters. For other parameters, they use |
analytical methods to assess the other parameters.
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The GLCS suggested to develop a portable air quality analyzer. With the support of another licensee
M/s Susima Technologies and M/s GLCS, CSIO developed. It is so compact 300 x 150 x 220 mm,
weighs less than 3 kg, operated with battery with the backup of 30000mAh (leads to 72 hrs. backup).
The instrument can be mounted on a tripod and without any manual intervention, the readings can
be taken at preset interval (say every 15 min). The information is logged into SD card, which can log
continuously for more than one year and can be downloaded in the lab or uploaded through cloud
using mobile communication. This instrument covers totally 12 parameters of their interest in the
mines segment.

Air Quality Monitoring System Upgradation and Improvements: PM Monitor &
Large Display AQMS

Type of Project : In-House Project
Project No.
Project Leader

Dr G. S. Ayyappan, Senior Principal Scientist

The quality of air, particularly the concentration of COy, SOx, NOx, Ozone, Particulate Matter (PM2.5
and PM10), ambient parameters like temperature, humidity in the atmosphere, plays a crucial role
in determining the health and well-being of individuals. Monitoring air quality in real time is essential
to provide timely alerts and take preventive measures to reduce exposure to harmful pollutants. This
project presents the development of a real-time Outdoor Air Quality Monitoring System using a 4
cascaded 64x32 LED matrix display, connected to an ESP32-S2 microcontroller along with the
required sensor modules. The primary objective of this work was to design and implement a system
capable of displaying real-time gas concentration levels on an LED matrix display, providing a user-
friendly interface for monitoring air quality.

e

v

The system uses a sensor module to measure the levels of gases in the air, which are the most
common and hazardous pollutants. The sensor data is then processed and transmitted to the
ESP32-S2, which is responsible for controlling the LED matrix display. The project involves in
interfacing four cascaded 64x32 LED matrix display capable of showing 12 AQ parameters in real-
time clearly and continuously.



Measurement of Flow in the pipeline using flow-induced Vibration

Type of Project : Visveshraya Fellowship Funding
Project No. I
Project Leader : Mr Kabilan, Ph.D Scholar
Dr G.S. Ayyappan, Senior Principal Scientist (Mentor)

Flow measurement and estimation of pump efficiency is : N
becoming a mandate practice folloed in the industries;
particularly in the water supply boards. By considering the
constraints faced during the field trials and other studies,
it is found difficult to make any holes on the pipeline to
insert the probes. Hence it is decided to explore the
possibility of employing non-intrusive flow measurement.

Piping vibrations are a to-and-fro motion that occurs when fluid passes through a piping
system. They can be caused by many factors, including:

Flow induced vibration (FIV)

Acoustic induced vibration (AlV)

Mechanical vibration and pulsations from pumps and compressors
Flow induced pressure pulsations

Valve configuration and operation

Resonance and a slight change in flow rate

coooo0o0

Piping vibrations can be a significant risk to safety and asset integrity, especially in the water pipeline
network in various industries and oil and gas industries. They can cause fatigue failure, which can
lead to leaks and cracks.

In other way, flow measurement of the fluid passes through a pipeline network using flow induced
vibration (FIV) is major research in the field of fluid control research.

Flow induced vibrations are typically caused by fluid flow discontinuities that occur at tees, reducers,
at short or mitered bends and at partially closed valves. Flow induced vibration excites the low-
frequency regions of the pipe (range of 0 Hz — 100 Hz). This type of vibration causes the pipe to
displace in the longitudinal and transversal directions.

At the same time with the help of flow induced vibrations, the feasibility study of flow measurement
in water pipeline network can be researched at present.

In this research work, it is proposed to develop the technology and device to measure the flow of the
fluid using flow induced vibration and acoustic induced vibration.

O Flow measurement using flow induced vibration
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U Flow measurement using acoustic induced vibration
O Flow measurement using optical fiber distribution acoustic sensor

Hardware:

The STWIN wireless industrial node is a development kit and reference design that simplifies
prototyping and testing of advanced industrial loT applications such as condition monitoring and
predictive maintenance.

The kit features a core system board with a range of embedded industrial-grade sensors and an
ultra-low-power microcontroller for vibration analysis of 9-DoF motion sensing data across a wide
range of vibration frequencies, including very high frequency audio and ultrasound spectra, and high
precision local temperature and environmental monitoring.

The field study concludes that by achieving the idea of measuring the flow induced vibration (FIV) of
the water pipeline and also computing the FFT amplitude spectrum showed a significant relationship
of the vibration signal and flow of fluid which is agreed very well with the theoretical model.
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NABL Accredicted Calibration Laboratory

Type of Project : Services
Project No. 1 -
Project Leader : Dr R Geetha, Senior Principal Scientist

Services: Total number of clients served was approximately 150, for calibration & testing of 600
no. of instruments, with a Total Revenue of 216.9 Lakhs.

NABL Accreditation: Calibration laboratory has obtained NABL Accreditation by undergoing NABL
Assessment on 11 & 12 Sep’ 2024

Calibration laboratory successfully completed on5|te NABL assessment and obtamed NABL accredltatlon (CC-
4177 from 19.12.2024 to 18.12.2028) with ILAC MRA mark

Technologies Ready for Transfer and Commercialization:
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CSIO Analytical Facility

Central Analytical Instrumentation Facility (CAIF) houses a variety of
advanced analytical instruments facilities such as Spectroscopy (FT-IR,
FT-NIR UV-Visible-NIR, Raman, Fluorescence / photoluminescence),

Chromatography (GC, HPLC, LC-MS), Diffractometry (XRD), etc. The
dedicated technical manpower in the department has the expertise and
capability for the operation, maintenance, and continuous supervision of
these facilities. Apart from various departments of CSIR-CSIO, CAF also
provides scientific solutions to other researchers, Govt/private
institutions, and Industries across the nation. With these activities, CAIF
Dr. Amit L. Sharma also generates revenue for the Organisation. The lab also offer training

programmes to develop technical expertise in modern analytical
= i 5 i .CSi ir. Al E
E-mail ID: amitsharma.csio@csir.res.in technlques.

Major Projects:

o Setting up of NABL accredited Modern Lab at Chandigarh/ Panchkula
o Setting up of NABL accredited Modern Lab at Raipur, Chhattisgarh
o Setting up of NABL accredited Modern Lab at Hyderabad, Telangana

Setting up of NABL accredited Modern Lab at Chandigarh/ Panchkula
Type of Project : Consultancy
Project No. : CNP 0023

Project Leader : Dr. Anupma Sharma

The Food Corporation of India (FCI), Noida, is establishing NABL accredited Modern Quality Control
Labs at its regional center, Panchkula, with the support of CSIR-CSIO's expertise in laboratory
establishment and accreditation. The project encompasses the procurement and installation of high-
end equipment like GC, HPLC, GC-MS/MS, LC-MS/MS, UV-Vis, ICPMS and other minor equipments,
along with layout planning, quality manual preparation, and staff training. Adhering to international
standards, the layout ensures efficient utilization of space and safety measures. Successful delivery,
installation, training, internal audit have been completed, positioning FCI to uphold stringent quality
standards in food safety and quality testing. NABL application has been filed by the laboratory for
accreditation.
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CSIO Team at FCI Modern Zonal Lab at Panchkula for the Internal Audit

Setting up of NABL accredited Modern Lab at Raipur, Chhattisgarh
Type of Project : Consultancy
Project No. : CNP 0025

Project Leader : Dr. Udaybir Singh

CSIR-CSIO, Chandigarh established a NABL Accredited Modern Quality Control Laboratory at Food
Corporation of India (FCI) Raipur, Chhattisgarh, as per the requirements for futuristic applications. A
comprehensive plan was implemented covering space, civil and electrical provisions, installation of
facilities, staff training, and preparation of documentation for NABL, internal audit, under the
supervision of CSIR-CSIO, Chandigarh. Finally, the National Accreditation Board for Testing and
Calibration Laboratories (NABL) officially granted the NABL Accreditation Certificate to the Quality
Control Laboratory.

Team CSIO at Modern Quality Control Laboratory at FCI Raipur, Chhattisgarh
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b [ . National Accreditation Board for
€ 2 . Testing and Calibration Laboratories

o
CERTIFICATE OF ACCREDITATION
MODERN ZONAL QC LABORATORY

has been assessed and accredited in accordance with the standard
ISO/IEC 17025:2017

"General Requirements for the Competence of Testing &
Calibration Laboratories"

for its facilities at

FOOD CORPORATION OF INDIA, KAPA, VIDHAN SABHA ROAD, POST-PANDRI, RAIPUR,
CHHATTISGARH, INDIA

in the field of
TESTING

Centificate Number: TC-16265

Issue Date: 161062025 Valid Until: ~ 15/06/2029

‘This certificate remains valid for the Scope of Acereditation as specified in the annexure subject to continued
satisfactory compliance to the above standard & the relevant requirements of NABL.
(To see the scope of accreditation of thislaboratory, you may also visit NABL website www.nabl-india.org)

Name of Legal Entity: FOOD CORPORATION OF INDIA

Signed for and on behalf of NABL

\
ﬁ?‘}”/' Lae i
A[’)‘:“ I:‘ni N. Venkateswaran

s Chief Executive Officer

Certificate of accreditation for modern Zonal QC Lab, Raipur

Setting up of NABL accredited Modern Lab at Hyderabad, Telangana
Type of Project : Consultancy
Project No. : CNP 0026

Project Leader : Dr. Udaybir Singh

CSIR-CSIO, Chandigarh established a NABL Accredited Modern Quality Control Laboratory at Food
Corporation of India (FCI) Hyderabad, Telangana, as per the requirements for futuristic applications.
A comprehensive plan was implemented covering space, civil and electrical provisions, installation of
facilities, staff training, and preparation of documentation for NABL, internal audit, under the
supervision of CSIR-CSIO, Chandigarh. Finally, the National Accreditation Board for Testing and
Calibration Laboratories (NABL) officially granted the NABL Accreditation Certificate to the Quality
Control Laboratory.
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National Accreditation Board for
Testing and Calibration Laboratories

SCOPE OF ACCREDITATION

MODERN ZONAL QUALITY CONTROL LABORATORY(SZ), FOOD CORPORATION OF INDA,

h
Laboratory ame 1 HYDERABAD, BUFFER STORAGE DEPOT (850), CHERLAPALLY, HYDERABAD, TELANGANA, NDIA
Accreditation Standard SOMEC 17025:2017
Certificate Number TC1583% Page No 1cf2
Validity 04/04/2025 to 030472029 Last Amended on
Component, parameter or Mathod
tested [ againat which tests are
S5.M0 Diacipine | Grows Materials or Products tested Specific Tast Performed | performed and / of the
Tasts or fype of teats tachrques | squpment
Formacent Testing
CHEMICAL FOOD & MZQC/SZ/S0P VAN,
1 |AGRCULTURAL (Coraats and Ceraal Products Urc Acld 3508 No.:01, isue
PROOUCTS Date22.07.2024
P .FR.16.003,
CHEMICAL FODD & S P ™
2 |AGRCULTURAL Forcited Rice b -
PRODUCTS 812 [VRamin 312 In Fortified
Rke
CHEMICAL- FOOD & FSSALFR.16.002, Method
3 AGRICULTURAL Fortied Rice Fallc Acid (Vitamin B9) for determination of Folic
|Ackd in Forti%ed Rice
CHEMICAL- FOOD & FSSALFR.16.001, Method
4 |acroutrura Forined Rice Iren or dotermination of Fon
PRODUCTS in Fortified Rice
CHEMICAL- FOOD & MZQOL/S2/S0P-2/UANR,
5 AGRICULTURAL Rice And Rice Products Uric Acld is50e No.:01, sue
Date-0412.2023
CHEMICAL- RESDUES
AND CONTAMINANTS MZOCUSZISOP-UAFLA.
6 IN FOOD AND (Coreals and coreal products Afatodn { G1) issue me: 01, lssue
AGRICULTURAL | cate12.01.2024
FRODUCTS
CHEMICAL- RESDUES
AND CONTAMINANTS MZQCUSZISOP/AFLA,
7 |mFoonand Cornals ana coreat products Afsboin { G2) issue nx 01, lisue
AGRICULTURAL cate15.01.2024
PRODUCTS
CHEMICAL- RESDUES
AND CONTAMINANTS MZQCUSZISOP-1AF
& |mFoonano Cornals and corsat procucts Afiston (1) iszue nex 01, lssue
AGRICULTURAL cata15.01.2024
CHEMICAL: RESDUES
AND CONTAMINANTS MZQCUSZISOP-LAFLA,
s |mFoonano Cormals and ceroat products Aistodn (82 ) 5500 nec 1, lssie
AGRICULTURAL cata15.01.2024

Certificate of accreditation for modern Zonal QC Lab, Hyderabad
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Mechanical Design and Fab Facility

Mechanical Design and Fab Facility comprises of technical manpower
engaged in mechanical design, fabrication & metrology related work for
various R&D activities. Major work involves mechanical design &
fabrication, optical fabrication & assembly, Avionics applications,
measurements for mechanical and optical components and support to
ISTC for teaching & lab work in the allied area. The group having
expertise in following,

Multiphysics engineering simulations, FEA,FEM, Rapid prototyping
through 3D printers, fabrication & assembly of optical as well as
mechanical components, grinding & polishing of metals and optical
materials, electric discharge machining, laser machining, CNC vertical
machining center, mechanical and optical metrology, measurements of
harry.garg@csio.res.in surface roughness & surface profiles, tensile and compressive strength
measurements, 3D scanning of components, welding, tool and cutter
grinding, coordinate & contour measurements, wear and hardness
testing etc.

Dr. Harry Garg

Major Projects:

Design and Development of Service Light for LCA Mk2

Design and Development of Wing Tip Marker Light for LCA Mk2

Design and Development of LED based Anti collision light for LCA Mk2 &
AMCA

Design and Development of HUD & UFCP for Su-30 MKI

Development of a process for scalable replication of Micro/Nano
structures

Micro vapor Control Cooling System

Design and Development of Service Light for LCA Mk2
Type of Project : Sponsored Project
Project No. : SSP-52

Project Leader : Dr. Harry Garg

Service lights are required for illuminating the LH, RH and Nose undercarriage bay for clear
visibility of the bay during TRS (Turn around servicing). There is a requirement of minimum one
light each in the LH undercarriage, RH undercarriage and Nose undercarriage bay of the aircraft.
It will be installed in LCA TEJAS MK2 Aircraft. The specifications are as below:




S/N. Parameters Description

i. Input Power Supply 28Vdc meeting to MIL-STD 704D
ii. Power consumption 10w
ii. MTBF =10,000 hours
iv. Light Colour Aviation white light
V. Dimension (mm) 65X35X35 (Max)
Vi. Weight (gms) <200
Vii. Operating Temperature -40°Cto 71°C
viii. Insulation Resistance >50MOhms at 500Vdc test voltage.
iX. NVG compatibility NVG Gen-lll Type-2 Class-C

ARDC-HAL-Bangalore, RCMA-Lucknow,
DGAQA-Lucknow, HAL-Lucknow

X. Co-ordinating Agency

Service Light for LCA Mk2

Design and Development of Wing Tip Marker Light for LCA Mk2
Type of Project : Sponsored Project
Project No. : SSP-54

Project Leader : Dr. Harry Garg

Wing tip marker lights are required for indication of aircraft wing edges during towing. These lights
shall be visible to pilot and to ground crew standing in front of aircraft. There is a requirement of
minimum one light each in the LH (Red) and RH (Green) wing tip of the aircraft. The lights can be
controlled by separate switch (or through navigation light switch) from the cockpit. The
specifications are as below:
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S/N. Parameters Description

i. Input Power Supply 28Vdc meeting to MIL-STD 704D
ii. Power consumption 10w
iii. MTBF >10,000 hours
iv. Light Colour Aviation Red and green light

Dimension (mm)

V. 132X32X130 (Max)
Vi. Weight (gms) <200
Vii. Operating Temperature -40°Cto 71°C
viii. Insulation Resistance >50MOhms at 500Vdc test voltage.
iX. NVG compatibility NVG Gen-lll Type-2 Class-C
. Co-ordinating Agency ARDC-HAL-Bangalore, RCMA-Lucknow,

DGAQA-Lucknow, HAL-Lucknow

Wing Tip Marker Light for LCA Mk2
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Design and Development of LED based Anti collision light for LCA Mk2 & AMCA

Type of Project : Grant-in-Aid
Project No. : GAP-434

Project Leader : Dr. Harry Garg

Anti-collision Light (ACL) is a flashing, external lighting equipment, to indicate presence of aircraft
to avoid collision. ACL for LCA Mk2 is fixed type and for AMCA is retractable type. Each aircraft
will be equipped with two units of such lighting system, which will be installed one each on top
and bottom of fuselage to meet aircraft requirement. The specifications are as below:

S/n. Parameters Description
i. Input Power Supply 28Vdc meeting to MIL-STD 704D
ii. Power consumption <50W
iii. MTBF 210,000 hours
iv. Light Colour Aviation white with covert mode
V. Dimension (mm) 150X150X82 (Max)
vi. Weight (gms) <800
Vii. Operating Temperature -40°Cto 71°C
viii. Insulation Resistance >50MOhms at 500Vdc test voltage.
iX. NVG compatibility NVG Gen-lll Type-2 Class-C
. Co-ordinating Agency ADA-Bangalore, RCMA-Chandigarh, BEL-

S

Panchkula

LED based Anti-Collision Light for LCA Mk2 & AMCA
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Design and Development of HUD & UFCP for SU 30MKI
Type of Project : GRANT IN AID (GAP)
Project No. : GAP-440

Project Leader : Dr. Harry Garg

Head-Up Displays is an essential aid to the pilot of aircrafts. The flight information, the
navigational, aircraft, external and other vital parameters are displayed on a display screen which
is collimated by an optical module and projected on the outside scene in the field of view of the
pilot through the projector screen. This effective overlaying of the display on the outside world
provides a simultaneous view to the pilot who is thus free from the strain otherwise produced as
the pilot would need to refocus his eyes from the instrument panel to the outside scene/target

S/n. Parameters Description

i. Input Power Supply 28Vdc/115V AC, comp, to MIL-STD 704D

ii. Power consumption <100 W

ii. MTBF 26,000 hours

iv. Light Colour Aviation green

V. Weight (gms) < 20kg

Vi. Operating Temperature -40°C to 71°C

Vii. Insulation Resistance >50MOhms at 500Vdc test voltage.
viii. NVG compatibility NVG Gen-lll Type-2 Class-C

i Co-ordinating Agency AF-HQ-New Delhi, RCMA-Chandigarh, BEL-

Panchkula
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Development of a process for scalable replication of Micro/Nano structures

Type of Project : Grant-in-Aid
Project No. : GAP-496

Project Leader : Dr. Vinod Mishra

The proposed project focuses on developing a scalable and high-precision process for fabricating
micro- and nano-scale optical structures using roller mold technology. By integrating ultra-precision
machining for mold texturing and roll-to-roll replication for large-area pattern transfer, the project aims
to establish an efficient and sustainable manufacturing route for advanced optical components. Such
technology is crucial for producing functional surfaces like micro-lens arrays, diffractive gratings, and
Fresnel structures, which are widely used in imaging, sensing, display, and lighting applications.The
outcomes will contribute toward cost-effective, high-throughput production of next-generation optical
and photonic devices. The objectives of the project are:

® To develop the process for Micro/Nano texturing of roller molds by ultra-precision
machining.

® To develop the roller mold-based replication technology i.e. roll to roll replication setup for
scalable production of optical micro-nano structures, specifically optical gratings and
arrayed structures i.e. micro-lenses and Fresnel (Height of the structure: 200nm to 50um
Lateral Dimensions: 500nm to 100 pym)

® To optimize the replication process and to develop the process chain for large-area
replication (Area100mm x 1000mm)

Micro/Nano

Polymer resin structured roller
dispensing unit

Flexible substrate
platform

Thermal/
UV curing unit

Unwinding roller

Rewinding roller

Roll to Roll Nano-imprinting setup
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Micro Vapour Control Cooling System

Type of Project : In-house
Project No. : OLP-308

Project Leader : Supankar Das

The rapid advancement in electronics and miniaturized devices has led to increased heat generation in
confined spaces, necessitating efficient cooling solutions. Traditional cooling methods are often
inadequate due to size and power constraints. The MVCCS aims to bridge this gap by providing a
compact, efficient, and adaptable cooling system that can be integrated into a variety of applications
such as laptops, medical devices, and other portable electronics.

The proposed project aims to design, develop, and test a Micro Vapor Cycle Cooling System (MVCCS)
tailored for small-scale, high-efficiency cooling applications. The MVCCS will leverage the principles of
vapor-compression refrigeration, miniaturized for use in compact electronic devices, portable systems,
and localized cooling needs. This technology will provide an energy-efficient and environmentally
friendly solution to meet the growing demand for effective thermal management in various industries.

Parameters
Input Power Supply
Power consumption
Compressor
Refrigerant
Weight (gms)
Operating Temperature

Condenser

Evaporator

Description
12V DC 2 Amp
<24 W
Customised & reciprocal
R304
< 1.5Kg
Upto 45°C
Aluminum alloy 80mm/80mm

Aluminum alloy 80mm/80mm
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Major Facilities/Machines available in MDF

e Plastic 3D Printer (Fortus 250mc)

e Plastic 3D printer (STRATASYS F370)

e Metal 3D Printer (EOS M290)

e Precision Force Measurement System (Starrett FMS-1000)

e CNC Grinding and Polishing Machine (Optotech — MCG150, MCP250)
e Optics Metrology (MARFORM MFU 200)

e Ultra-Precision Single Point Diamond Turning (Nanoform-200)

e Contact profilometer (Form Talysurf PGI120)

e Optical profiler (Taylor Hobson CCI optic)

e Conventional Glass Slicing Machine (Wilhelm bothner-B20)

e Laser centering machine for Optical assembly (Loh 1982M1)

¢ Auto collimators (Tri Optics Optispheric, Opticentric MOT)

e Laser cutting machine (Mehta make)

e CNC Vertical Machining Centres (Jyoti 640)

e CNC turning center (Ace LT-16 LM300)

¢ Coordinate measuring machine (Accurate, Cordimesur)

e Contour measuring machine (Mitutoyo CV-3100)

e Wire EDM (Electronica/Elektra/AGIE)

e Milling machines (ACIERA SWISS/ HMT 2015/Schaublin SV-13)
e Surface grinder (PRAGA HMT)

e Lathe machines (Schaublin 120-VM/HMT/Kirloskar/ Gedee Weiler)
e Tool and cutter grinder (HMT)

e Jig boring machine (SIP)

102



Major Jobs completed

MILLING SECTION

Sr. No.

Project /Component/
Quantity/Material/Division

Photo of Component
after Fabrication

Design & Development of Dual
Model LED based Anti-Collision
Light (ACL) (GAP0434)/

FACL RIG ASSEMBLY /

Qty. 01 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 547/19.02.2024

MDF -125/19.02.2024

Design & Development of Dual
Model LED based Anti-Collision
Light (ACL) (GAP0434)/

FACL RIG ASSEMBLY /

Qty. 01 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 547/19.02.2024

MDF -125/19.02.2024

Design and Development of Digital
HUD & UFCP for Su-30MKI
(GAPO0440) /

EB Plate I/

Qty. 01 no./

Material: Aluminum /
Division: MDF/

JOB ID: 547/13.05.2024

MDF -05/24
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Design and Development of Digital
HUD & UFCP for Su-30MKI
(GAP0440) /

EB Plate 1/

Qty. 02 nos./

Material: Aluminum /

Division: MDF/

JOB ID: 599/13.05.2024

MDF -05/24

Design and Development of Digital
HUD & UFCP for Su-30MKI
(GAP0440) /

Bottom Cover/

Qty. 01 no./

Material: Aluminum /
Division: MDF/

JOB ID: 599/13.05.2024
MDF -05/24

Design and Development of Digital
HUD & UFCP for Su-30MKI
(GAP0440) /

Top Cover/

Qty. 01 no./

Material: Aluminum /

Division: MDF/

JOB ID: 599/13.05.2024

MDF -05/24

Design and Development of Digital
HUD & UFCP for Su-30MKI
(GAP0440) /

Plate HUD Assembly /
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Qty. 01 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 599/13.05.2024

MDF -05/24

GAP0434 Design & Development of
Dual Model LED based Anti-Collision
Light (ACL)( GAP0434)/

Display Holder /

Qty. 01 no./

Material: Aluminum /
Division: MDF/

JOB ID: 1622/11.07.2024

MDF -

GAP0434 Design & Development of
Dual Model LED based Anti-Collision
Light (ACL)( GAP0434)/

Part fabrication & assembly /

Qty. 01 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 1622/11.07.2024

MDF -
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10.

GAP0434 Design & Development of
Dual Model LED based Anti-Collision
Light (ACL)( GAP0434)/

Part modification & re-assembly /

Qty. 01 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 1622/11.07.2024

MDF -

11.

Design & Development of service
light(SSP0052)/

Vibration Fixture for service light for
LCA Mk-Il/

Qty. 02 unit/

Material: Aluminum /
Division: MDF/

JOB ID: 1652/23.10.2024

12.

FTT060504/
Box for Display /

Qty. 01 no./

Material: PVC /

Division: I-SIS/

JOB ID: 1674/23.12.2024
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13.

Design & Development of Dual
Model LED based Anti-Collision
Light (ACL)(GAP0434)/

Mounting Plate/

Qty. 01 no./

Material: Aluminum /
Division: MDF/

JOB ID: 1676/30.12.2024

14.

Design & Development of Dual
Model LED based Anti-Collision
Light (ACL)(GAP0434)/

Sensor Holder Support/

Qty. 01 no./

Material: Aluminum /
Division: MDF/

JOB ID: 1676/30.12.2024

15.

Design and Development of

Advanced Optical Technologies for

Next Generation Avionic Display
Systems (GAP0472)/

B. C. Holder Left/

Qty. 01 no./

Material: Aluminum /

Division: Micro and Nano Optice /

JOB ID: 1666/24.02.2025
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16.

Design and Development of
Advanced Optical Technologies for
Next Generation Avionic Display
Systems (GAP0472)/

B. C. Holder Right/

Qty. 01 no./

Material: Aluminum /

Division: Micro and Nano Optice /
JOB ID: 1666/24.02.2025

17.

Region Specific Smart
Agrotechnologies for enhancing soil
and plant health(RSSA) (HCP0057)/

Flow cell/

Qty. 01 no./

Material: Aluminum /

Division: Micro and Nano Optice /
JOB ID: 1666/24.02.2025
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Electronic Design and Fabrication Facility

Being a multi-disciplinary organization CSIO have well equipped
laboratories manned by highly qualified and well-trained staff with
various infrastructural facilities. As a national laboratory in the area
of Instrumentation, a well-established centralized Facility for
Electronics Design and Fabrication (EDF) is available in the
organisation.

Dr. Sanjeev Kumar
Virdi205@csio.res.in

The facility has following instrumentation related expertise.

Analog and Digital Circuit Designing.

Analog and Digital Circuit Fabrication.

Analog and Digital Circuit Modification.

Embedded System Designing, fabrication and modification.
PCB Designing.

PCB Fabrication (2 layer without PTH).

PCB Modification.

PCB Assembly (SMD Level).

PCB Testing.

VVVVVVVYY

The facility supports various R&D projects within the organisation and is also open to external
users on chargeable basis.
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Thin Film Coating Facility (TFCF)

Thin Film Coating Facility in CSIR-CSIO houses state-of-the-art
vacuum deposition tools such as lon Assisted Dual e-Beam Gun
Coating System, RF Sputtering System, Thermal Evaporation and
Spray Pyrolysis System. Apart from these, this facility also has
various characterization equipment such as spectrophotometer,
thin film analyzer, sheet resistance measurement set-up etc.
Design, deposition and characterization of thin films and associated
support services are offered through this facility. The facility is
backed by an experienced team of scientific and technical staff that
caters to the need of in-house researchers as well as external

Dr. Mukesh Kumar LSSl
mukeshk@csio.res.in

Facilities Available:

Thin Film Coating Facility (TFCF) has the following deposition and characterization tools related
to vacuum deposition and optical coatings:

— lon Assisted Dual e-Beam Gun Coating System

— RF Sputtering System

— Thermal Evaporation System

— UV-Vis-NIR Spectrophotometer

— Gonio — Spectrophotometer

— Phase Grating Interferometer

— FTIR Spectrophotometer

— Thin Film Analyzer

— Variable Angle Spectroscopic (UV-Visible) Ellipsometer

Apart from supporting in-house and external researchers in deposition and characterization of
thin films, this group also executes various R&D projects related to optical coatings and
assemblies.

Major Projects:

e Development of Common Aperture IR-Laser Electro-Optical System for
Avionics Search & Range Finder

e Design and Development of Multi-spectral AR Coated Sapphire Fairing for IRST
System

e Development of affordable plastic Low-vision Aid with high diopter lenses for
Visually Impaired

e Development and Supply of Frangible Switch for Aircraft Crash Detection for
Dornier-228 Aircraft
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Development of Common Aperture IR-Laser Electro-Optical System for Avionics
Search & Range Finder

Type of Project : CSIR funded Project
Project No. : HCP0036 — WP7
Project Leader : Dr. Mukesh Kumar

The Avionics Search & Range Finder is an electro-optical system mounted atop the aircraft's nose,
just ahead of the canopy, and is forward-looking across a wide field of view. It passively detects
infrared (IR) emissions from airborne targets such as aircraft and helicopters, as well as surface-based
objects on land or sea. This enables the detection and tracking of objects emitting electromagnetic
radiation—specifically their infrared signatures—thus supporting stealthy and precise situational
awareness.

The developed optical system is designed with a common optical path and system that integrates the
visible band, the IR band, and the laser module. Accordingly, it uses a common optical path shared
by the laser module. As a result, the LOS (line of sight) error between the sensors at long distances
is decreased considerably, thus improving the targeting accuracy as well. The optics is mechanically
split into three groups (common aperture fore-optics, IR optics zoom and relay group, and IR focus
and laser group) to provide pitch and roll axis rotation of the line of sight. The optical design of visible
(400 — 700 nm) band imaging system was completed.
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Design and Development of Multi-spectral AR Coated Sapphire Fairing for IRST
System

Type of Project : Sponsored Project
Project No. : SSP0059
Project Leader : Dr. Mukesh Kumar

Under this project, sapphire-based fore-optics for IRST of Sukhoi aircraft is being developed to enable
enhancement of situational awareness of the aircraft by multi-modal search and detection of airborne
threats which includes visible, mid-Infrared and laser imaging and ranging. The outer fairing of the
IRST is a hemispherical IR-transparent dome made-up of suitable substrate material. In this Sapphire
is chosen as Visible, Laser & MWIR wavelength are considered.
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The following activities were carried out in this project:

e The technical specifications (optical and mechanical) for design and development of the
sapphire dome were finalized.

e Design and simulation of optical AR coating for mid-IR and visible wavelengths with
following specifications have been carried out.

e Optical Transmission for TV Camera (0.4 — 0.7 ym) >95% , for Laser ranging (1.064 ym)
>95% and IR Detection (MWIR 3 — 5 um)>90%

e Design and fabrication of mechanical housing of the fairing as per the mounting locations
and form-fit parameters of Sukhoi-30 aircraft.

Development of affordable plastic Low-vision Aid with high diopter lenses for
Visually Impaired

Type of Project : CSIR funded In-House Project
Project No. : IHP240003
Project Leader : Dr. Mukesh Kumar

Functional Low-vision is defined as visual acuity of less than 6/18 or/ and a field of vision of less than
10 degrees. Majority of this visual impairment cannot be corrected by medical/surgical means or with
conventional eye glasses. The aim of this project is to provide a means for the visually impaired patient
to make maximum use of residual sight by employing suitable Visual Aids with plastic aspheric lenses
of desired specifications (high refractive power / magnification).

OO oo

High-powered Spectacles for Low-Vision Aid

Under this project, following activities were carried out:

— Design and optimization of plastic aspheric optical lenses having power levels of +12D,
+16D, +20D, +24D and +26D were carried out. Compared to conventional spherical
glass-based lenses, these aspheric LVAs are 60 per cent lighter and offer better optical
performance in terms of reduced aberrations and higher image quality.

— Performance assessment of designed aspheric lenses with their conventional spherical
counterparts were carried out w.r.t. the weight, point spread function and modulation
transfer function of the lenses.

— Form-fit-functional lab prototypes were developed using plastic aspheric lenses of
+16D and +26D power levels.

— Extensive user trials were carried out in collaboration with ALIMCO Kanpur and
National Institute for the Empowerment of Persons with Visual Disabilities (NIEPVD),
Dehradun.

— Upon successful user trials and positive feedback received from the users, the
technology was formally launched at an event chaired by the Honorable President of
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India, during the ‘National Awards for Empowering Divyangjans 2024’, in New Delhi in
the month of December, 2024.

— The developed product was included in the "Scheme of Assistance to Disabled Persons
for Purchase/Fitting of Aids/Appliances (ADIP)” of the Ministry of Social Justice and
Empowerment (MSJE), Govt. of India, enabling the faster deployment of the product
among the affected population.

(3" December, 2024) by Hon’ble Union Minister of Social Justice & Empowerment

Development and Supply of Frangible Switch for Aircraft Crash Detection for Do-228
Aircraft
Type of Project : Sponsored Project

Project No. : SSP0063
Project Leader : Dr. Ranjan Jha / Dr. Mukesh Kumar

An aircraft crash detection switch, commonly referred to as a Frangible Switch, is a critical safety
device designed to detect and respond to impact forces during a crash or hard landing. It functions by
mechanically or electrically triggering when subjected to sudden deceleration or structural
deformation, serving as an immediate indicator of a crash event. Typically installed in sensitive areas
of the airframe, the frangible switch breaks or deforms under specified impact thresholds, initiating
actions such as the activation of emergency systems, flight data recording preservation, or fire
suppression mechanisms. Its simple, reliable design ensures rapid and unambiguous crash detection,
making it an essential component in both military and civil aviation safety systems.

Developed prototype and schematic of aircraft crash detection switch

During this year, the following work was carried out:
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Conceptual design of the frangible switch based on an electromechanical spring-loaded
plunger and design of associated electrical circuitry.

Selection of materials of the proposed sensor with identification of materials with appropriate
strength, brittleness, and fatigue resistance (e.g., aluminium alloys, titanium alloys, or frangible
ceramics, Teflon etc.)

Initial 3D Modelling to visualize structural features and mounting configuration, Thermal and
Vibration Analysis to Ensure survivability under aircraft operational conditions.

Design of electrical and mechanical interfaces compatible with intended aircraft systems,
Fabrication of initial prototype for design validation and testing

Preparation of technical documentation such as Technical Specifications, Bill of Materials,
Master Drawing Index, Qualification Test Procedure, Acceptance Test Procedure, System
Safety Analysis report etc.

The qualification testing of the developed prototype was successfully completed in compliance
with various military airworthy standards.
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Business Development Group (BDG)

The Business Development Group (BDG) acts as a strategic
interface between the institute and the external ecosystem,
fostering collaborations with industry, academia, and government
bodies to translate research outcomes into market. The Group
enables institute scientists to pursue industry-oriented R&D and
provides comprehensive support through Technology Transfer
(ToT) activities, signing of Memoranda of Understanding (MoUs),

publication of Expressions of Interest (Eols) on public and private
platforms and organization of Industry—Entrepreneur and
Innovator—Startup Meets. It also undertakes initiatives for
showcasing technologies at exhibitions and expos and manages
Intellectual Property Rights (IPR) and GST portfolios.

During the year 2024-25, BDG actively fostered cross-sectoral
Sh. Narinder Singh Jassal collaborations with industries, PSUs, MSMEs and academic
head.bdg.csio@csir.res.in institutions across diverse domains such as strategic
nsjassal.csio@csir.res.in technologies, optics, materials, agriculture, energy, biomedical,
safety and security. These engagements strengthened CSIR-
CSIO’s innovation ecosystem, enhanced the visibility of its
technological competencies and expanded opportunities for

technology commercialization and collaborative R&D.

During the year 2024-25, focused efforts were undertaken to facilitate the transfer and
commercialization of technologies developed by CSIR-CSIO scientists. Initiatives were directed
towards identifying suitable industry partners, MSMEs, and PSUs for collaborative R&D and
technology adoption. Engagements with industry forums and associations, organization of
industry interaction meets and publication of Expressions of Interest (Eols) were undertaken to
strengthen industry linkages and enhance visibility of CSIR-CSIO’s technological capabilities.
These collective efforts aimed to foster sustained partnerships and promote the translation of
indigenous innovations into deployable industrial solutions.

In addition to these, BDG also managed Intellectual Property Rights (IPR) and GST, GST-TDS of
the CSIR-CSIO. BDG further facilitated execution of the DSIR-PRISM (Promoting Innovations in
Individuals, Start-ups and MSMEs) scheme and coordinated the CSIR Integrated Skill
Development Programme. These collective efforts aimed to foster sustained partnerships, build
innovation capacity and promote the translation of indigenous technologies into deployable
industrial solutions.

The major activities including Transfer of Technologies (ToTs), MoUs signed, Eols published,
Activities under DSIR-PRISM Scheme and Skill Development etc. during the year 2024-25 are
briefly mentioned below:

I. Transfer of Technology (ToT)
During the 2024-25, BDG successfully facilitated the transfer of several technologies to
industries, MSMEs and PSUs across diverse domains. These technology transfers demonstrate
the CSIR-CSIO’s strong focus on translating laboratory innovations into market-ready products.
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The initiatives not only strengthened industry linkages but also contributed to the wider
dissemination of indigenous technologies for societal and industrial impact.

loT enabled Air Quality Monitoring System (iAQMS)

Itis a system for monitoring the indoor and outdoor air quality that follows Central Pollution Control
Board. Ambient air monitoring is the monitoring of the quality of the air in a particular area. The
local ambient air quality can be degraded by a number of sources such as diesel vehicles and
power station emissions. The usual substances monitored include dust deposition, PM10, PM2.5,
NOx and SOx. Ambient monitoring is often necessary as a condition of an IED license, permit,
planning condition, to support license applications or as part of an EIS. A typical example of this
is dust monitoring at a quarry to ensure dust levels are below those specified in the planning
conditions.

The technology “loT enabled Air Quality Monitoring System (iAQMS)” has been transferred
to 3 industry partners.

Sr. No. Name of the firm Date
1. M/s Susima Technologies, Chennai, Tamil Nadu April 10, 2024
2. M/s Global Lab and Consultancy Services LLP, Salem, September 30, 2024
Tamilnadu
3. M/s Biomimicry Technologies Pvt Ltd New Delhi March 12, 2025

AR Quaurry MoNIToRING Nope -

Ourboor

Air Quality Monitoring Node - Outdoor Air Quality Monitoring Node - Indoor

Enabled & Cloud Connected Air Quality Monitor Ring System (iAQMS)
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Signing of ToT of iIAQMS with Signing of ToT of iAQMS with M/s Biomimicry

M/s Global consultancy, Salem Technologies Pvt Ltd,
New Delhi

2. Portable & Universal Motor-cum-Pump Performance Monitor (PU-MPPM)

It is an ultimate cost-effective tool for monitoring the efficiency of the pump, motor and overall on-
line, on-site and in-situ. Presently the efficiency of the pump is monitored either off-line or by
measuring the flow using commercial flow meters or using high cost ultrasonic flow meters and
then the efficiency is back calculated. PU-MPPM involves an indirect method of calculating the
flow by measuring the efficiency of the pump along with the electrical power input to the motor.
The system integrates pump and motor performance monitoring into a single system providing a
portable and universal solution for any range of motor and pump.

Portable & Universal Motor-cum-Pump Performance Monitor (PU-MPPM)

The technology “Portable & Universal Motor-cum-Pump Performance Monitor
(PU-MPPM)” has been transferred to following 3 industry partners.

Sr. No. | Name of the firm Date
1. M/s PGS Techno Green Solutions, Pune April 10, 2024
2. M/s Earth Tekniks Pvt Ltd, Chennai April 22, 2024
3. M/s Dynapro Motion Controls Pvt. Ltd., Nagpur | June 24, 2024
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Signing of ToT of PUMPPM with M/s PGS Techno Green, Pune

3. Vein-Visualizer (Vein-Viz)
The device is equipped with infrared camera and uses image processing algorithms to detect and

display hidden veins on screen in real time so that accurate targeting of the veins by hypodermic
syringes can be carried out easily without painful multiple pricking action by clinicians.

Prototype of Large screen vein visualizer

The technology “Vein-Visualizer (Vein-Viz)” has been transferred to M/s Kavitul Technologies Pvt
Ltd. Vadodara, Gujarat on 12" April, 2024.

e = ".v .

Signing of ToT of Vein-Viz with M/s Kavitul Technologies Pvt Ltd. Vadodara, Gujarat

4. Process for Synthesis of Crystalline nano-Hydroxyapatite (nano-HA)
It is a process for synthesis of crystalline nano-Hydroxyapatite (nano-HA). Crystalline nano-
hydroxyapatite which is a calcium phosphate chemical and is known for its properties resembling
to natural bone in terms of chemical composition and porosity. This compound has high tendency
to bear the physiological conditions presen&'ﬂbside human body.



The technology “Process for Synthesis of Crystalline nano-Hydroxyapatite (hano-HA)” has
been transferred to M/s MDC Testing and Certifications, Panchkula on 11" May, 2024.

Signing of ToT of Process for Synthesis of Crystalline nano-
Hydroxyapatite (nano-HA) with M/s MDC Testing and
Certifications, Panchkula

5. Machine for Performing Double Volume Exchange Transfusions (DVET)

Severe jaundice (hyperbilirubinemia) is a common problem amongst new born infants. Most
infants with severe jaundice require only phototherapy but a few do not respond to phototherapy
and end up requiring a double volume exchange transfusion (DVET). DVET involves replacing
the entire blood volume of the new born twice over with adult donor blood. In each cycle, the
amount of neonatal blood that is removed is replaced by an equivalent volume of donor blood.
Presently, these cycles go on in the same sequence manually where there is a high risk of errors.
CSIR-CSIO has developed prototypes for automating the double volume exchange transfusion
process through umbilical route in neonates, for which Ex-Vivo satisfactory clinical evaluation and
trials were carried out at Neonatal ICU, PGIMER, Chandigarh using donor blood bag.

Machine for Performing Double Volume Exchange Transfusions (DVET)
The technology “Machine for Performing Double Volume Exchange Transfusions (DVET)”

developed collaboratively by CSIR-CSIO and PGIMER, Chandigarh was jointly transferred
to M/s Cardio Care, Mohali on 11" May 2024 for further commercialization.

121



6.

7.

Signing of ToT of DVET with M/s Cardio Care, Mohali

Energy Management System based on MODBUS Technology

It acquires data from different energy consuming equipment’s in various sections of the
Industries/Buildings, logs the information and generates customized reports. This information can
be used for taking corrective actions leading to improvement in energy efficiency.

The technology “Energy Management System based on MODBUS Technology” has been
transferred to M/s Dynapro Motion Controls Pvt. Ltd., Nagpur on 24" June, 2024.
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Signing of ToT of PU-MPPM & EMS with
M/s Dynapro Motion Controls Pvt. Ltd., Nagpur

loT based Power Quality Analyzer (i-PQA)

It is used to analyse the quality of electrical power in industries. The system allows
the electrical power is to be analysed both quantitatively and qualitatively. This tool
also provides the frequency spectrum of both voltage and current waveforms; helps
in fault diagnosis also. The system provildzezs basic electrical parameters like the



instantaneous three-phase voltage, current, power factor, active, reactive & apparent
powers (kW, kVAr, & kVA), accumulated energy parameters (kWh, kVAh, kVARh),
and frequency etc.

loT ENABLED 3N-)

- N
P.OWER QUALITY ANALYZER

loT Enabled 3-in-one Power Quality Analyser (iPQA)

The technology “loT based Power Quality Analyzer (i-PQA)” has been
transferred to following 2 industry partners.
Sr. No. Name of the firm Date
1. M/s Emerich Energy Pvt Ltd., Chennai June 25, 2024
2. M/s NIN Energy India Private Limited, Chennai July 24, 2024

* Signing of ToT of with

Signﬁg— of ToT of iPQA with gy . .
M/s Emerich Energy Pvt Ltd, Chennai M/s NIN Energy India Private Limited, Chennai

UAYV based Object Detection and Localization

It is software pipeline for detecting ground objects from UAV and computing their GPS based
localization information. The Unmanned Aerial Vehicles (UAVs) are very popularly used for
surveillance, traffic monitoring, pedestrian tracking, and several defense and non-defense
applications. The detection of ground objects and their location will help in several field related
activities and planning of various operations. The current system uses visual camera to take
images of the ground object and computing their GPS location. The object detection module has
been tested for different class of objects and can be used for military or civil applications
depending on use case. The two pipelines of detection and localization are modular in nature and
can thus be combined together with existing commercially off-the shelf available requisite
hardware.
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Depiction of distance estimation framework from UAV to ground target

Test Cases and Object Detection Results

The software “UAV based Object Detection and Localization” developed under the grant-in-aid project
funded by DST-TiHAN was transferred to M/s L & T Ltd, Mumbai on 30t September for further
commercialization.

Signing of ToT of U"AV basd'Obje(':tA Detection and
Localization with M/s L & T Ltd, Mumbai

9. NILM based e-SENSE technology (e-SENSE)-Ver-2

The device is used to monitor the on/off status and energy consumption of individual appliances
(loads) using Nonintrusive Load monitoring (NILM) technique. The developed e-SENSE is plug
and play type device which can be connected to entry point of residential/commercial buildings.
The e-SENSE uses Al/ML approach to disaggregate the individual appliance’s status and energy

consumption from the aggregated energy data.

FENERGY MANAGEMENT USING NON INTRUSIVE
LOAD MONITORING TECHNIQUE

The technology “NILM based e-SENSE technology (e-SENSE)-
Ver-2” has been transferred to M/s Kimbal Private Limited,
New Delhi on 24th December, 2024
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Inaugural Function

HrgATE AR FagR G, Hag

CSIR Innovation Complex, Mumbal

Signing of ToT of e-SENSE with
M/s Kimbal Private Limited, New Delhi

10. Retractable and Fixed Anti-collision Light for LCA MK-ll and AMCA
The main purpose of Anti-collision Light (ACL) in aircraft is to indicate aircraft presence during
flight to avoid collision. It is a flashing light and installed on the top and bottom of the A/c. It is a

aerodynamically designed to meet the requirements.

The technology “Retractable and Fixed Anti-collision Light for LCA MK-Il and AMCA” has been
transferred to M/s Bharat Electronics Limited (BEL), Panchkula on 17" January, 2025.

Inaugural Function

Signing of ToT of ACL with M/s BEL, Panchkula
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11. Signing of 11 ToTs MSMEs associated with Laghu Udyog Bharti (LUB)
To boost MSME engagement and promote indigenous technology adoption, 11 Technologies
were provisionally transferred to MSMEs associated with Laghu Udyog Bharti (LUB) during the
DSIR Foundation Day celebrations on 4" January, 2025.

e s

Signing of 11 ToTs to Laghu Udyog Bharti MSI_V’IEs uing
DSIR Foundation Day

ll. Memoranda of Understanding (MoU)

During the year 202425, BDG facilitated the signing of several Memoranda of Understanding (MoUs)
with academic institutions, industries and government organizations. These collaborations aim to
strengthen research linkages, promote technology development, and enhance translational and
commercialization opportunities. The initiatives reflect CSIR-CSIO’s continued efforts to build
strategic partnerships and expand its interface with the external ecosystem. Following MoUs were

signed by CSIR-CSIO during the year 2024-25:

S. Name of the Party Scope of MoU Date of
No. Signing
1. MoU with M/s Exigo Sharing of expertise and domain knowledge in
Recycling Pvt Ltd, selected and advanced thrust areas of Science and | 11-05-2024
Karnal Technology, based on the interest of both parties.
2. Promoting interaction among the scientists,
professors and research scholars of both the
MoU with Dashmesh | organizations by exchange visits and/or organizing
Institute of Research & | brainstorming sessions to identify, formulate and | 25-06-2024
Dental Sciences pursue joint research programs including externally
(DIRDS), Faridkot, funded schemes, consultancy activities in
Punjab emerging thrust areas of mutual interest.
3. Sharing of expertise, domain knowledge, and
MoU with Tamil Nadu | available facilities in mutually agreed research
Advance Manufacturing | areas such as Additive manufacturing, Aerospace, 25.06-2024
Centre of Excellence SPACE, Drones, Industry 4.0 Biomedical
(TAMCOE), Taramani, | Application, 3D Modelling, 3D Printing Technology,
Chennai, Tamil Nadu Electric vehicle, Product development, Innovation
4. MoU with Tamil Nadu Sharing of expertise, domain knowledge, and
Centre of Excellence for | available facilities in mutually agreed research | 25-06-2024
Advanced areas such as Additive manufacturing, Aerospace,
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Manufacturing
(TANCAM), Taramani,
Chennai, Tamil Nadu

SPACE, Drones, Industry 4.0 Biomedical
Application, 3D Modelling, 3D Printing Technology,
Electric vehicle, Product development, Innovation

5. Sharing of expertise, domain knowledge, and
MoU with Tamil Nadu | available facilities in mutually agreed research
Smart and Advanced | areas such as Additive manufacturing, Aerospace, 25.06-2024
Manufacturing  Centre | SPACE, Drones, Industry 4.0 Biomedical
(TANSAM), Taramani, | Application, 3D Modelling, 3D Printing Technology,
Chennai, Tamil Nadu Electric vehicle, Product development, Innovation
6. MoU with SRM Insitute | Promoting interaction among the scientists,
of Science and | professors and research scholars of both the
Technology, organizations by exchange visit 26-06-2024
Chengalpattu,
Tamilnadu
7. Sharing of expertise, domain knowledge and
available facilities in mutually agreed research
areas viz. Engineering & Physical Sciences,
Medical Sciences or any other areas of common 26-06-2024
MoU  with Defence | interest, for basic research as well as for research
Institute of Advanced | and development of tools, techniques,
Technology (DIAT), instrumentation etc., towards its application in
Girinagar, Pune healthcare.
8. To cooperate among working groups on mutually
agreed research problems related to Science, | 10-09-2024
MoU with IIT Bombay scientific instrumentation, and systems.
9. MoU with Department of | Scientific Knowledge Exchange, Joint Programs
Holistic Education Vidya | and Skill Development, Seminars and Workshops, 27-10-2024
Bharti Institute of | National Program Participation, On-Site Training,
Training and Research | Equitable Knowledge Access, Youth Engagement
Trust, Kurukshetra and Scientific Temperament
10. Scientific Knowledge Exchange, Joint Degree
Programs and Skill Development, Seminars and
Workshops, National Program Participation, On- | 07-12-2024
Site Training, Equitable Knowledge Access, Youth
MoU with IIT Mandi Engagement and Scientific Temperament
11. Scientific Knowledge Exchange, Joint Degree
Programs and Skill Development, Seminars and
Workshops, National Program Participation, On- | 13-12-2024
MoU with Anurag | Site Training, Equitable Knowledge Access, Youth
University, Hyderabad Engagement and Scientific Temperament
12. Sharing of expertise and domain knowledge in
MoU with M/s Kova | selected and advanced thrust areas of Science and | 13-12-2024
Fastener, Ludhiana Technology, based on the interest of both parties.
13. | MoU with Electronics | ELCIA & CSIR-CSIO are collaborating to bring
City Industries | together a successful sensor product in the market. 02-01-2025
Association (ELCIA),
Bengaluru
14. Scientific Knowledge Exchange, Joint Programs,
Workshops, Space competitions and Skill
Development, Seminars and Workshops, National | 03-01-2025

MoU with World Space
Council, Kurukshetra

Program Participation, On-Site Training, Equitable
Knowledge Access, Youth Engagement and
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Scientific Temperament
15. To Cooperate with wach other for the indeginsation
of display systems such as HUD/ PDu for hawk

MoU with HAL, Korwa | MK-132 a/c, Legacy HUD , upgrade to any existing 12-02-2025
and BEL, Panchkula fleet & ither upcoming platforms etc.

16. | MOU with M/s Harsoria | Sharing of expertise and domain knowledge in
Healthcare Private | selected and advanced thrust areas of Science and | 28-02-2025
Limited ,Baddi Technology, based on the interest of both parties.

17. Sharing of expertise and domain knowledge and | 24-03-2025

available facilities in mutually agreed research
areas viz. Engineering & Physical Sciences
,Medical Sciences or any other areas of common
interest etc.

18. Scientific Knowledge Exchange, Joint Degree | 24-03-2025
Programs and Skill Development, Seminars and
MOU with VIT Vellore Workshops, National Program Participation, On-
Site Training, Equitable Knowledge Access, Youth
Engagement and Scientific Temperament

MOU with AlIMS
Bathinda

Snapshots of MoU Signings

Signing of MoU between CSIR-CSIO &

Signing of MoU between CSIR-CSIO & M/s Exigo Recycling Pvt Ltd

Dashmesh Institute of Research & Dental Science:
(DIRDS), Faridkot, Punjab

I~ .

Signing of MoU between CSIR-CSIO &

(TAMCOE) TANCAM & TANSAM Sigr;ihg of MoU between CSIR-CSIO & AIIMS Bathinda
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Signing of MoU between CSIR-CSIO, HAL Korwa & BEL,
Panchkula

Signing of MoU between CSIR-CSIO &
M/s Harsoria Healthcare Private Limited

= -
Signing of MoU between CSIR-CSIO & Vidya Bharti
Institute of Training and Research Trust, Kurukshetra
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Signing of MoU between CSIR-CSIO &
M/s Kova Fastener, Ludhiana



lll. Expression of Interest (Eol) Published for ToTs, Identification of Industry Partner for
R&D Projects

During the year 2024-25, Expressions of Interest (Eols) were widely publicized through the CPP
portal, CSIR-CSIO website and circulation among industry associations to identify suitable
industry partners for technology transfer and collaborative R&D initiatives.

Sr. Title of Eol Date
No.

1. | Precision lodine Value Analyser (PIVA) May 17, 2024
Water Service Delivery Measurement and Monitoring Suite to May 27, 2024
Assess Quality, Quantity and Regularity in Rural Settings

3. | Active Electromyogram (EMG) Electrodes August 12, 2024
4. | Recovery Process of Layers from Multilayer Packaging Waste December 4,
2024
Lattice Structured PLIF spinal Implant January 9, 2025
6. | Lattice Structured TLIF spinal Implant January 9, 2025

7. | Invitation to select Industry Partner for development of | January 15, 2025
“Holographic Waveguide-based Displays for Augmented Reality
Applications”

IV. Technology Exhibitions and Industry Connect Activities

During the year 2024-25, CSIR-CSIO actively organized and participated in various technology
exhibitions, industry meets and outreach events to showcase its indigenously developed technologies
and prototypes. These platforms provided opportunities for wider dissemination of technological
capabilities, interaction with potential industry partners, and exploration of avenues for technology
transfer and collaborative R&D. Such engagements significantly enhanced the CSIR-CSIO’s visibility
and strengthened its connect with the industrial ecosystem.

Name of Event Date Venue

Technology Meet 2024 10-04-2024 CSIR-CSIO Chennai
Centre

"Technologist Industrialist Meet and Expo for|25-06-2024 to 26- | CSIR-CSIO Chennai

Energy (TIMEE - 2024) and Students Scientists | 06-2024 Centre. Chennai

Meet-2024 (SSM-2024)“, CSIR One Week One
Theme initiative on Energy Conversion and
Related Devices

Industry Meet of Laghu Udyog Bharati (LUB)|30-07-2024 CSIR-CSIO, Chandigarh
association of various states (Himachal Pradesh,
Haryana, Punjab, Delhi , Uttrakhand

One Wee One Theme 02-08-2024 to 04- | NPL Delhi
08-2024
AEISS-OWOT 02-08-2024 to 04- [ CSIR-NPL
08-2024
Industry meet of Laghu Udyog Bharati (LUB) 26-09-2024 CSIR-CSIO, Chennai
Center
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7. CSIR Foundation Day 30-09-2024 CSIR, New Delhi
8. | International Conference on Advances in Optics | 23-10-2024 to 25- [ Hotel Taj, Chandigarh
and Photonics Instrumentation (OPTOIn-2024) | 10-2024
9. | CSIR-CSIO Foundation Day 05-11-2024 CSIR-CSIO, Chandigarh
10. | India International Science Festival (IISF) 2024 | 30-11-2024 to 03- | lIT, Guwahati
12-2024
11. | Entrepreneurs on New Technology & Inventions | 7-12- 2024 Coimbatore
at Laghu Udyog Bharati (LUB)
12. | MSME conclave Jaipur 09-12-2024 to 11-| CEERI Jaipur Centre
12-2024
13. | Rajasthan Global Business Expo 20224 09-12-2024 to 11-| JECC, Jaipur,
12-2024 Rajasthan.
14. |Visit of Defense Delegation from [ 11-12- 2024 CSIO Guest House
College of Defence Management (CDM),
Hyderabad
15. | Shiksha Mahakumbh —“faraqr 16-12-2024 to 17- | Kurukshetra University,
. ) 12-2024 Kurukshetra, Haryana
H’E‘I’gﬁi"’,lnternatlonal Conference on Role of
Indian Education System for Global Development
16. 17-02-2025 to
Youth Space Conference 2025 19-02-2025 CSIR-CSIO, Chandigarh
17. [National Science Day 28-02-2025 CSIR-CSIO, Chandigarh
18. [Aero India Show. 2025 12-02-2025 Bangalore
19. [India Electronics Expo 2025 20-03-2025 New Delhi
20. |Industry Meet, Ambala 26-03- 2025 Ambala

1. India International Science Festival (IISF) 2024
CSIR-CSIO participated in the India International Science Festival (IISF)-2024 held from 30"
November to 3 December 2024 at IIT Guwahati. The institute showcased its indigenously developed
technologies and prototypes aimed at technology transfer (ToT) and industry collaboration. The event
provided a valuable platform for interaction with industries, entrepreneurs, academia, and students,
facilitating the dissemination of CSIO’s innovations and promoting wider outreach of its technological

capabilities.
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2. Shiksha Mahakumbh —“fr&ir :1313}'31'"

CSIR-CSIO participated in the “Shiksha Mahakumbh” “ferar JTETEI_;TST’ — International Conference on

Role of Indian Education System for Global Development, held from 16th to 17th December 2024 at
Kurukshetra University, Kurukshetra, Haryana. The institute showcased its indigenously developed
technologies and prototypes focusing on technology transfer (ToT), innovation promotion, and
industry-academia collaboration. The event witnessed the presence of State Ministers, senior
policymakers and academic leaders providing a high-level platform for exchange of ideas on
advancing India’s education and innovation ecosystem. With participation from over 250 industries
and institutions, CSIR-CSIO’s exhibit received wide attention, strengthening opportunities for
industrial partnerships, collaborative research, and wider dissemination of its technological
capabilities.

3. Industry Meet of Laghu Udyog Bharati (LUB)

CSIR-CSIO, Chandigarh organized an Industry Meet of the Laghu Udyog Bharati (LUB) Association
on 30" July 2024, which witnessed participation from representatives of LUB chapters across
Himachal Pradesh, Haryana, Punjab, Delhi, and Uttarakhand. The event brought together over 70
MSMEs to engage in open discussions on research and development needs, technology adoption,
and collaborative innovation opportunities. During the event, CSIR-CSIO showcased its indigenously
developed technologies and prototypes suitable for technology transfer (ToT) and industrial
applications. The interactive dialogue between scientists and industry representatives fostered
mutual understanding, paving the way for strategic collaborations, problem-solving partnerships, and
industry-driven R&D initiatives aimed at strengthening the MSME ecosystem.
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4. Technologist Industrialist Meet and Expo for Energy (TIMEE - 2024)

The Technologist Industrialist Meet and Expo for Energy (TIMEE—2024) was organized at CSIR-CSIO
Chennai Centre from 25" to 26" June 2024. The event served as a collaborative platform for
technology showcasing, knowledge exchange, and industry engagement in the field of energy and
allied sectors. CSIR-CSIO showcased a range of its indigenous technologies and prototypes
developed for technology transfer (ToT) and industrial applications. The meet witnessed the presence
of senior policymakers, industry leaders, and technologists, who deliberated on pathways to
accelerate R&D-led innovation, sustainable energy solutions, and commercialization opportunities.
The event also saw active participation from industries and MSMEs, fostering new avenues for
collaborative development and technology deployment.

5. Aero India Show. 2025

CSIR-CSIO actively participated in the Aero India Show 2025, held from 10-14 February 2025 at
Bengaluru. The institute showcased its advanced technologies, prototypes, and indigenous solutions
relevant to aerospace, defence, and security applications. The participation provided a valuable
platform for interaction with leading industries, defence establishments and policymakers. Several
discussions were held with prospective industry partners to explore technology transfer opportunities,
R&D collaborations and joint development projects. During the event, MoUs and NDAs were also
signed with industrial partners to strengthen cooperation in strategic technology domains.
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Glimpse of Technology Exhibitions and Industry Engagement

Showecasing of technologies during CSIR-CSIO
Foundation Day at CSIR-CSIO, Chandigarh

Showcasing of technologies during Visit of Defense Showcasing of technologies during CSIR
Delegation from CDM, Hyderabad Foundation Day Celebration at New Delhi

4 B
- Jb =
Showcasing of technologies during India Electronics Showcasing of technologies during Youth Space
Expo-2025 Conference 2025

)
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Summary of Performance Metrics -2024-25

Revenue Generated (in Lakh)
Technology Exhibitions
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Technology Transfers
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DSIR-TePP Outreach cum Cluster Innovation Centre (DSIR-TOCIC) at CSIR-CSIO

Innovation & Startup are the backbone of any nation to provide technology-based solutions.
The CSIR-CSIO is contributing in the promotion of innovation & startup by continuous guidance
to budding innovators through TePP/PRSIM scheme of DSIR since the year 2010. The DSIR
has opened DSIR-TePP Outreach cum Cluster Innovation Centre (DSIR-TOCIC) at CSIR-
CSIO to promote the PRISM (Promoting Innovations in Individuals, Start-ups and MSMEs)
scheme.

Promoting Innovations in Individuals, Start-ups and MSMEs (PRISM)

PRISM scheme has been re-launched by the Department of Scientific & Industrial Research
(DSIR), New Delhi for the next 5-years i.e. upto 315t March 2026. The main motive of PRISM
scheme is to tap the vast innovative potential of the citizens of India and to develop technology
solutions aimed at helping MSME units in Clusters. It is a mechanism to promote individual
innovators to become technology based entrepreneurs (Technopreneurs) and to develop
technology solutions. Any Indian citizen can avail grant of Rs 20.00 lakh for product/process
development in Phase-l of PRISM scheme and launch the startup of developed
product/process by availing the grant of Rs 50.00 lakh in Phase-Il of PRISM scheme.

PRISM Activities at DSIR-TOCIC, CSIR-CSIO Centre during the year 2024-25:

No. of activities has been initiated at CSIR-CSIO for the publicity of PRISM scheme in this
region. Warm response has been received from innovators/public as well as from industry for
this scheme to converts innovative ideas into realties.

DSIR-TOCIC, CSIR-CSIO Centre ranked 1%t among all TOCIC centers opened by DSIR

throughout India to promote PRISM scheme during TOCIC Review Meet for the year
2024-25.
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PRISM Awareness Camps/Workshop/Symposium has been organized at various
locations in the region for the awareness of innovators in the year 2024-25 as follows:

Sr. No. PRSIM Scheme Progress Parameters Number

1. Number of proposals scouted 93
2. Number of proposals submitted to DSIR 17
3. Number of proposals recommended/

approved 05
4, Advertisement & Publicity 492
5. Exhibition/workshops/

symposium/camps etc. 55

< 3 proposals were approved by DSIR to innovators at DSIR-TOCIC CSIR-CSIO,
Chandigarh during the year 2024-25. The following 25 ongoing/completed/approved
PRISM projects were monitored by DSIR-TOCIC CSIR-CSIO, Chandigarh:

S. Project Title Innovator | Suppo | Resea | Duration Cost of
No. Name rt rch For Project
under | Area (in Rs.)
schem completi
e on
of
Project
1. Development of Multiuse Dr. Varsha | Phase- | Health 24 19
Smart Eyecare Diagnostic Singh |/ Cat-ll months ,18,972
Solution
2. Development of Portable DR. Phase- | AOT 12 month 3,00,000
Apple Cleaning and Grading | Abhilash | I/ Cat-I
Machine Pathania
3. | To demonstrate &establish Dr. Phase- | Health | 12 month | 12,20,000
physical stability of Chinmay | I/ Cat-lI
Orthopaedic implant coating Khare
4. | Emerging Future of Pottery: Dr. Phase- | Green 12 7,70,000
Solar Powered Pottery Poonam | I/ Cat-ll | tech months
Wheel Sharma
5. | Design & Fabrication of an Dr. Phase- | AOT | 8 Months | 10,59,000
Indigeneous multicolor Sanjeev | I/ Cat-ll
tunable Photoreactor with Kumar
inbuilt stirrer Bharadwaj
6. Smart Vest- Worlds first Mr. Amit | Phase- | AOT 18 16,50,000
wearable assistive device Kumar I/ Cat-l months
with real time speech
guided navigation for the
Blind & Visually Impaired
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People

7. | Development of Plastic Dust | Mr. Harish | Phase- | Clean 12 19,50,000
Extractor Machine Thakur I/ Cat-ll | Tech months
8. Design & Development of Dr. Ovais | Phase- | Green 18 1,96,680
low-cost solar dryer for Bat Gulzar I/ Cat-l | tech Months
Manufacturers in Kashmir
9. Design & Development of Dr. Phase- | AOT 24 21,45,000
novel and innovative hybrid Chander | I/ Cat-ll Months
ball burnishing assisted 3- Prakash
axis wire arc additive
machine for industrial
Application
10. Anshaj Smart Bin Mr. Ashish | Phase- | AOT 16 11,50,000
Singh I/ Cat-l Months
11. LoRa and Vision Node Mr. Phase- | AOT 17 2,00,000
assisted loT networik for Devender | I/ Cat-l months
Real-Time monitoring and Singh (
controlling of Fishpond Dehradun)
12.| Development of Ambu Bag Mrs. Phase- | Health 12 16,00,600
Pressing Machine Neelam I/ Cat-l months
Jain (CHD)
13. Development of Energy Shri Phase- | AOT 12 50,00,000
innovations: Innovative Prabhjot Il months
Energy Saving furnace with Singh
Recuperator
14.| Proposal for development of | Mr. Nikhil | Phase- | Green | 24 Month | 18,00,000
a High Data rate Visible Sharma | I/ Cat-Il | Tech
Light Communication
System for Green Wireless
Technology and Healthcare
15.| Development of Photonic Mr. Phase- | Green 16 34,50,000
reflector integrated solar Raghav | I/ Cat-ll | Tech Months
maximiser (PRISM)-Anant Gupta
Viriya
16. Solar Companion Mr. Aryan | Phase- | Green 10 2,11,050
Arora I/ Cat-l | Tech months
17.| Rotatable condenser unit for Dr. Phase- | AOT 9 months 2,05,000
split air conditioners for Shalom I/ Cat-l
improved efficiency Akhai
18. Development of battery Mr. Suraj | Phase- | AOT 11 2,20,000
thermal management Rana I/ Cat-I months
system (BTMS) to enhance
lithium-ion battery safety
19. Eyeshift: Eye Care & Mr. Phase- | Health 15 5,17,000
Posture control device with Shaurya | I/ Cat-ll months
an intuitive user interface Khosla
20.| Development of Garbage Mr. Mohit | Phase- | Waste 15 19,70,000
Cleaning Machine Chauhan | I/ Cat-ll to Months
wealth
21.| Wearable Adaptive Optical Mr. Phase- | AOT 18 2,30,000
Active Camouflage Rajnish I/ Cat-I months
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Technology Kushwaha
22. Sustainable Power: Mr. Phase- | AOT 12 19,64,000
Revolutionizing Emission Seshadri | I/ Cat-ll months
Control in Diesel Generators AN
23.| Beast Banisher Gadget for Mr. Phase- | AOT 10 2,00,000
prevention from animal Sidhant I/ Cat-l months
attacks Katyal
without harming them also
helpful in Major
camping & Trekking
problems
24.| Dental Anesthetic solutio Dr. Vivek | Phase- | Health 12 2,46,800
cartridge with integrated Aggarwal | I/ Cat-l months
needle
25. Development of novel Dr. Raj Phase- | AOT 18 2,25,000
engineered nano- kumar I/ Cat-l months
cementitious
composite materials for steel
rebar

V. CSIR Integrated Skill Initiative Programme

CSIR-CSIO and ISTC are engaged in conducting industry oriented training/ skilling programmes
that have been well accepted by users. In view of the Government Policy on Skill Mission, CSIR in
its Platinum Jubilee Year initiated a major programme on “CSIR Integrated Skill Initiative” across
various CSIR labs. The aim of the project is to equip young minds with the necessary technological
skills through exposure to research laboratories at national facilities that will address the critical
need for the technical skill gap created by the enormous usage of advanced technology. The
purpose of CSIR Integrated skill initiative is to encapsulate all CSIR skill/training programme under
one umbrella which will cater to diverse cross section of people at various levels beginning with
school dropouts to Farmers to ITI diploma holders to graduates.

After the successful completion of Phase-l and Phase-ll of CSIR Integrated Skill Initiative
programme, CSIR has re-launched 3™ phase of CSIR-ISI programme for next five years i.e. upto
31st March, 2030. The various skill oriented course, industry sponsored programme, semi
sponsored skill/training programme, NSDC (Skill Councils) aligned programme, societal
skill/training programmes, others skill training programme, etc. were conducted. In the year of
2024-25, CSIR-CSIO conducted a total 30 training programs in offline and online in which
total 2517 trainees were trained.

During the period of 2020-25, CSIR-CSIO conducted total 164 programs in which total 12,036
trainees from different States & UTs were trained in different domain areas as mentioned in following
table. All these training programs were interconnected and linked to industry requirement thus would
invariably contribute to subsequent employment generation, including small scale entrepreneurship.

S.No | Financial Year No. of Programme Number of trainees
conducted trained
1. 2020-21 12 801
2. 2021-22 47 3370
3. 2022-23 40 2980
4. 2023-24 35 2368
5. 2024-25 30 2517
Total 164 12,036
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Under this umbrella of CSIR-ISI, CSIR-CSIO have taken up various skill training programs under
different domains like Engineering (Mechanical/Electrical/ Electronics/Mechatronics & Industrial
Automation), Space, Analytical Instrumentation, Entrepreneurship, Instrumentation, Bio-Medical,
Health, IOT, Al, Drone Technology, CNC Machines, Cyber Security, Embedded System, Additive
Manufacturing, Robotics etc. on pan India basis. CSIR-CSIO organised various training program
under CSIR-Integrated Skill Initiative (CSIR-ISI) Programme includes online training program, offline
training program, training of school children’s, 6-months industrial training (Summer/Winter)
program in engineering (Mechanical/Electronics/CAD-CAM/Die & Mould/Electrical/Robotics),
regular ISTC diplomas (Mechanical/Electronics/Die & Mould/Mechatronics), etc. All programmes
and workshops have conducted in various technical domains as per need of industries, institutes,
R&D organisation.

The following workshops were conducted under CSIR

Integrated Skill Initiative

Program(CSIR-ISI) during year 2024-25 at CSIR-CSIO, Chandigarh:

S. Date(s) Title of Skill Development Programme (SDP)
No. | From To

1. 12.04.2024 | 12.04.2024 | One Day Workshop on EDP

2. 112.04.2024 | 27.05.2023 | WISE-Tech

3. 24.04.2024 | 26.04.2024 | Internet of Things (loT) and its Application

4. 10.05.2024 | 10.05.2024 | Innovation and Entrepreneurship programme

5. 12.06.2024 | 14.06.2024 | Industrial Automation Techniques

6. 26.06.2024 | 27.06.2024 | Injection Moulding Techniques

7. 06.08.2024 | 06.08.2024 | Industrial Automation Techniques

8. 08.08.2024 | 09.08.2024 | Additive Manufacturing Techniques

9. 06.09.2024 | 06.09.2024 | Industrial Automation Techniques

10. | 02.09.2024 | 06.09.2024 | Training on spectroscopy and Chromatography

11. | 09.09.2024 | 10.09.2024 | Drone technologies and applications

12. | 20.09.2024 | 20.09.2024 | Translational research in medical 3d printing

13. | 09.10.2024 | 10.10.2024 | Internet of Things (loT) and its Application

14. | 21.10.2024 | 22.10.2024 | Deep learning-based object detection: UAV
Perspective

15. | 23.10.2024 | 25.10.2024 | Optics and Photonics Instrumentation (Optoln-
2024)

16. | 08.11.2024 | 10.11.2024 | International Conference on Design and
Manufacturing Technologies- 2024 (ICDMT 2024)

17. | 20.11.2024 | 20.11.2024 | Fundamentals of CNC Part Programming

18. | 21.11.2024 | 21.11.2024 | Fundamentals of CNC Part Programming

19. | 26.11.2024 | 26.11.2024 | Fundamentals of Industrial Automation Techniques
and practical demo

20. | 13.12.2024 | 13.12.2024 | Industry 4.0 - Army School Raiwala (UK)

21. 12.02.2025 [12.02.2025 FEA, Topology Optimization & Fatigue Analysis

22. 17.02.2025 19.02.2025 | Youth Space Conference-2025

23. 18.02.2025 20.02.2025 | Artificial Intelligence in 6G Communications

24. D4.03.2025 04.03.2025 | WISE Tech
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1) Key Achievements:

+» Three Days Conference “Optics and Photonics Instrumentation (Optoln-2024)” was
conducted on 23 to 25" October, 2024.

The conference was conducted is the flagship conference in the broader area of optics and
photonics in India. Researchers, Innovators, Scientists, Professors from all over the India and
abroad attended the conference in huge number in this conference to deliberate on scientific
progress, technological innovations and related instruments. CSIR-CSIO is one of the leading
national laboratories for optics and photonics instrumentation and therefore this jointly organised
conference provided an ideal platform for interaction among researchers, scientists, professors,
industrialists, innovators, startups, etc. to participate, interact and showcase new products and
technologies to a wider audience, who are direct users of these instruments.

% Five Days Workshop on “Training on Spectroscopy and Chromatography Techniques”
was conducted on 2" to 6'" September, 2024.

The workshop has conducted in which various practical oriented lectures were delivered on Method
development, optimization and validation of High Performance Liquid Chromatography — Dr.
Anupma Sharma, Fundamental and applications of Gas Chromatography — Dr. Anupma Sharma,
Method development, optimization and validation of lon Chromatography - Dr. Preetismita Borah,
Fundamental and applications of UV-Vis spectroscopy — Dr. Manish Kumar, Fundamental and
applications of Photo Luminescence/NIR spectroscopy — Dr. Udaybir Singh, Application of
Spectroscopy/ Raman Spectroscopy - Mr. Partha Sen (Agilent), Fundamental & applications of
Fourier Transform Infrared Spectroscopy — Dr. Amit L Sharma and Practical sessions conducted
on HPLC, GC, IC, and UV-Vis, PI, NIR, FTIR, Raman spectroscopy.
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Two Days conference conducted at Punjab Engineering College (PEC) jointly with CSIR-CSIO
and IIT Roorkee on “Advance Design & Manufacturing Technology” from 8" to 10t
November, 2024.

Three Days Conference on “Youth Space Conference-2025” conducted at CSIR-CSIO,
Chandigarh from 17t" to 19t February, 2025.

The CSIR-CSIO has conducted the “Youth Space Conference 2025” in which the Dr. Prakasha Rao
P JV KS, IN-SPACe, Ex-ISRO Director and Scientist was the Chief Guest and Dr. Anil Jain,
Vaiseshika Electron, Ambala(Haryana) and Sh. HS Cheema, Cheema Boilers, Ropar (Punjab) was
the Guest of honor the conference. It is the significant step in fostering global space education and
innovation. Dr Prakasha Rao PJVKS, former ISRO Director and scientist, delivered an inspiring
keynote while opening it, highlighting the future of human space exploration and the need for inter-
disciplinary collaboration. Dr. Rao emphasized on the growing interest in space, especially after
Chandrayaan-2’s success. He shared, “Indian youth’s enthusiasm for space exploration has surged.

Day 1: Inauguration and Keynote Sessions

The Youth Space Conference 2025 commenced on 17th February at ISTC Auditorium, CSIR-CSIO,
Chandigarh. The inaugural session featured an inspiring welcome address by the Director of CSIR-
CSIO, followed by the ceremonial lighting of the lamp. The Chief Guest and Guest of Honour (Dr. Anil
Jain) delivered insightful speeches on the significance of space education and exploration.

The first technical session, “Space Technology: Concepts and Challenges,” was led by Dr. Prakasha
Rao P JVKS, aformer ISRO scientist. The session provided a deep dive into the latest advancements
in space research and technology. Attendees participated in a digital quiz, enhancing engagement
and learning. Telescope making session and poster making competition for the school children which
was very thrilling, engaging to make them feel like in the space.

Post-lunch, the conference continued with sessions on “Space Science and Planetary Exploration” by
Dr. Mila Patralekha Mitra, an ex-NASA scientist, and “Spacecraft Systems: Design and Integration” by
Mr. Pradeep Kumar Gupta, former ISRO Director. The day concluded with a panel discussion on
Multidisciplinary Collaboration Opportunities for Space Research, featuring eminent experts including
Navdeep Singh, Narinder Singh Jaasal, and Dr. Geeta Mehra.

A vibrant cultural evening and networking dinner provided attendees with opportunities for informal
discussions and collaborations.

Day 2: NASA Astronaut Talk and Space Entrepreneurship

Day 2 started with a much-anticipated Virtual Interaction with NASA Astronaut Gregory E. Chamitoff.
His session, titled “Perspectives from Space: A Journey Beyond Earth,” captivated the audience with
firsthand experiences of spaceflight, international collaborations, and future human space missions.
Educators, students, and industry professionals engaged in an interactive Q&A session, making it a
highlight of the event. Educator Meet was also conducted in which faculties, Vice-chancellor, Head of
the department of the various institutes were interacted how academy in shaping the future of space
education and research
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The day continued with discussions on “Emerging Technologies in Space Communication” by Mr.
Pradeep Kumar Gupta and “Human Space Missions” by Mr. M. Narayanan Namboodiripad. Another
significant highlight was the Space Entrepreneurship Panel Discussion, where industry leaders
discussed investment opportunities, startup collaborations, and policy frameworks to foster innovation
in space technology.

The day wrapped up with a thrilling Sky Watch session, offering participants a hands-on experience
in aerospace technology.

Day 3: Innovation, Startups, and International Collaborations

The final day of the conference was dedicated to fostering innovation and startup collaborations. The
Innovator and Startup Meet brought together young entrepreneurs, industry leaders, and investors to
discuss opportunities in space-tech ventures.

A significant session on “International Space Opportunities for Educators and Students” was
conducted by NASA astronaut Gregory E. Chamitoff, joined virtually by experts like Ralf Heckel from
Germany and Dynamite Obinna, a former SpaceX consultant. These sessions provided crucial
insights into global space initiatives and career pathways for young scientists.

Navdeep Singh, Founder & CEO of the World Space Council, delivered a special session outlining the
role of the World Space Council and World Space Academy in shaping the future of space education
and research.

The conference saw participation from speakers representing five countries and over 2,000 attendees,
both virtually and in-person. This diverse engagement emphasized the growing global interest in space
exploration and the importance of collaborative initiatives.

The conference concluded with a valedictory session, featuring closing remarks from dignitaries, the
release of a conference report, and a group photograph. The event successfully fostered knowledge-
sharing, networking, and inspiration for the next generation of space enthusiasts.
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+ CSIR-CSIO skill activities showcased during four days “India International Science Festival
(IISF)” from 30™" November to 3@ December, 2024 conducted at lIT Guwahati to promote the
CSIO-ISTC and CSIR-ISI programmes.
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% Skill activities showcased during Two Days “Shiksha Mahakumbh” & “International
conference on role of Indian education system for Global development” from 16" to 17t
January, 2025 conducted at Kurukshetra University, Kurukshetra to promote the CSIO-ISTC
and CSIR-ISI programmes.

GLIMPSES OF SKILL TRAININGS CONDUCTED DURING THE PERIOD 2024-25
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Project Management And Evaluation

Dr Inderpal Singh
ips@csio.res.in

The Project Management and Evaluation (PME) Division at CSIR-CSIO
plays a critical role in supporting the institute’s S&T efforts. Its
responsibilities span the review and approval process for CSIR/Externally
Funded Project proposals, continuous monitoring of project progress. The
division acts as a liaison between the various scientific departments
ensuring the effective implementation of research projects funded by
CSIR/other Govt. of India agencies.

PME also provide support to Pls in preparing project completion reports
and issuance of documents like SE and UC certificates. It organizes key
meetings such as LSG and PPRC, responds to project related RTI queries
and representations from stakeholders, and supports both internal and
external audits. The division also prepares quarterly and Hindi progress
reports, manages budget and priority-related tasks, maintain project
related TDS data, and handles the signing of NDAs and project
agreements.

During the year 2024-25, PME actively managed a diverse portfolio
comprising 42 newly initiated projects, 129 ongoing research projects, and
3 technical service assignments. In addition, the division facilitated the
execution of 16 Non-Disclosure Agreements (NDAs) and formalized 6
Project Agreement, reflecting its pivotal role in fostering collaboration and
safeguarding institutional interests.
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Academy of Scientific & Innovative Research (AcSIR)
CSIR - CSIO Chandigarh Campus

CSIR-CSIO Chandigarh is an acedmic center of Academy of
Scientific & Innovative Research (AcSIR) since its inception. AcSIR
was established in 2010 (by a resolution of GOI on July 17, 2010)
and formalized by an Act of Parliament vide The Gazette of India
(dated February 7, 2012) and notified on April 03, 2012 as an
Institution of National Importance.

Dr. Sanjeev Soni

ssoni.csio@csir.res.in

AcSIR CSIR-CSIO Chandigarh Campus

The mandate is to undertake high quality teaching and advanced research in frontier areas
of Science and Technology with a mission to create highest quality personnel with cross-
disciplinary knowledge, aiming to provide leaders in the field of science and technology.
The AcSIR-CSIO Chandigarh campus offers courses in PhD (Sciences), PhD
(Engineering), PhD (Integrated Dual-Degree Program) and M.Tech (Advanced
Instrumentation). There are PhD seats under sponsorship category from the industry as well
as academic institutions. The broad expertise includes avionics, optics & photonics,
nanoscience, nanotechnology & nanophotonics, advanced materials & sensors, optical
devices & systems, multi-sensors & computational instrumentation, seismic sensors &
systems, ubiquitous analytical techniques, biomedical engineering & instrumentation,
Agrionics, precision mechanical systems, etc.

Currently, about 170 Ph.D. and M.Tech students are enrolled with AcSIR at CSIR-CSIO.
The admissions are conducted twice a year and CSIO scientists serve as AcSIR faculty.
There are about 120 alumni of AcSIR-CSIO till date. As a recent initiative, AcSIR-CSIO has
initiated for Joint PhD degree program with IIT Mandi.

Major Milestones During 2024-2025 are as Under:

* Nos. of Students awarded by Ph.D. degree: 25

* Nos. of Students enrolled in August 2024 Session: 11
* Nos. of Students enrolled in January 2025 Session: 20
* Nos. of open Colloquium held: 33

* Nos. of comprehensive examinations held: 11

Following Students Successfully Defended their Ph.D. Theses:

Mr. Priyanshu Goel
Mr. Arun Sharma
Ms. Prachi Arora
Mr. Vikas

Mr. Lavlesh
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6. Ms. Jasleen Kaur

7. Mr. Vikas Chaudhury
8. Ms. Garima

9. Ms. Parul

10. Ms. Preeti Khera

11. Ms. Priyanka

12. Ms. Aditi

13. Ms. Gurjeet Kaur

14. Ms. Sarabjot Kaur
15. Ms. Mansi

16. Ms. Deepa Garg

17. Ms. Manju Bala

18. Ms. Bhupinder Kaur
19. Mr. K. Manjunath
20. Mr. Amit K. Shaw
21. Mr. Gourav Sharma
22. Ms. Mansi Gupta

23. Mr. Praveen Lakhera
24. Ms. Neha Thakur
25. Ms. Shalini Singh

Research Scholar Event (Reminisce 2025) and inter-college Sports
cum Cultural Event (Ardour 4.0):

AcSIR-CSIO, Chandigarh organized Inter-institutional Research Scholar Day on March 18,
2025, followed by three-day inter-institutional Sports cum Cultural Event (Ardour 4.0 — 2025)
from March 19-21, 2025. “Ardour” is an annual flagship sports cum cultural event of AcSIR-
CSIO, Chandigarh which is attended by the faculties and research scholars of research
institutions around Chandigarh.

On 18th March, there were invited talks in the first half followed by technical poster sessions
by research scholars of institutions around Chandigarh (INST, NIPER, IISER, IMTech, PEC,
UIET, GMCH-32, PGIMER, NABI, PU etc.). There was also a session on Emotional Wellness
in this event. There were 50 research scholars who participated in the technical poster
session. There are about 575 participants from about 10 research institutions within the tricity
who participated in the sports & cultural event spanning over 3 days.
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This event targets developing and nurturing a platform for knowledge sharing and cultural
collaboration among the research scholars of the institutions around Chandigarh. During
valedictory session of AcSIR Ardour 2025 event, Director, AcSIR and Deputy Mayor, MC
Chandigarh presided as guests.
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CSIO-IIT Mandi research collaboration meet was organised at CSIR CSIO Chandigarh. A
total of 62 IIT faculty and CSIO scientists presented their research work to discuss
collaboration in mutual areas of interest.
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Indo-Swiss Training Centre (ISTC)

Indo-Swiss Training Centre (ISTC), a unit of CSIR-Central Scientific
Instruments Organization (CSIR-CSIO), offers Engineering Diplomas
and Advanced Diplomas with a strong focus on practical training to
develop technical expertise. The curriculum is industry-driven,
catering to the needs of key sectors such as Mechatronics, Electrical,
Design & Manufacturing, Die & Mould, Electronics, and Mechanical
Engineering.

The institute strives to produce young technical personnel with sound
practical knowledge, bridging the gap between engineers / designers
and skilled workers. Our programs emphasize hands-on training,
enabling students to execute industrial jobs and face real-life work
environment challenges. A robust performance evaluation system
ensures the quality of our training.

ISTC Alumni have achieved global recognition, with approximately
25% of graduates establishing their own industries and contributing
to job creation. The institute plays a vital role in imparting technical
education and skills, shaping the future of Science & Technology.

Dr. Sanjeev Verma

sanjeevverma.csio@csir.res.in

ISTC offers the following programs:

S. No. Name of program Duration Seats in 2024-25

1 Advanced Diploma in Die & 4 Year 30
Mould making

2 Advanced Diploma in 4 Year 30
Mechatronics & Industrial
Automation

3 Diploma in Electronics 3 Year 60
Engineering

4 Diploma in Mechanical 3 Year 60
Engineering (Tool & Die)

Total Seats 180

The various activities carried out by CSIO-ISTC during the year 2024-25 are as follows:
59" Convocation of ISTC

The 59th Convocation of ISTC was held on 07 August, 2024 at CSIR-CSIO, Chandigarh. Sh.
Yathiraj Kasal, General Manager & Business Head, Wipro 3D, Bengaluru graced the
occasion as a Chief Guest and Dr. Shailendra Singh, Executive Vice President, Maruti Suzuki
India Ltd., Gurugram was the Guest of Honour. A total of 101 students (including 36 students
of Mechanical Engineering and 41 students of Electronics Engineering, 12 students of Die &
Mould Making, 12 students of Mechatronics & Industrial Automation) received their diploma
certificates.

The total number of passing out students as well as the winners of gold and silver medals in
the various courses of the session 2024-25 are mentioned below:
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Diploma in Mechanical Engineering (Tool & Die): 36
Director’s Gold Medal: Nagaansh Vashisht (2021-005)
Principal’s Silver Medal: Pritam Koley (2021-024)

Diploma in Electronics Engineering: 41
Director’'s Gold Medal: Gurkirat Singh (2021-144)
Principal’s Silver Medal: Sudeep Verma (2021-103)

Advanced Diploma in Die & Mould Making students: 12
Director’s Gold Medal: Sameer Khatri (2020-022)
Principal’s Silver Medal: Satyam Dixit (2020-066)

Advanced Diploma in Mechatronics & Industrial Automation: 12
Director’s Gold Medal: Anuj Kumar (2020-138)
Principal’s Silver Medal: Saurabh (2020-128)
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Sh. Yathiraj Kasal, General Manager & Business Head, Wipro 3D, Bengaluru and Dr.
Shailendra Singh, Executive Vice President, Maruti Suzuki India Ltd., Gurugram during
59th Convocation
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Prc;E Shantanu Bhattacharya, CSIR-CSIO and
Sh. Yathiraj Kasal, awarded Diplomas and medals to
graduating students during 59th Convocation

Graduating batch celebrating the award of degree

A prize distribution and cultural programme was held on 06 August, 2024. The Chief Guest,
Dr. Nisha Bhattacharya, CSIR-CSIO congratulated the outgoing batches of 2020 & 2021 and

distributed prizes for the 2024 Sports week competitions. Prizes were also distributed by the
ISTC senior staff members.

ISTC Entrance Exam — 2024

Entrance exam was successfully conducted on 06 July, 2024 at Chandigarh centre. A total
of 587 candidates appeared for the examination, out of 683 registered candidates.
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ISTC Admission - 2024

Admission Counseling for ISTC courses, with a total intake of 180 seats for the session
2024-25, was held at CSIO-ISTC on 30th & 31st July 2024. ISTC offers AICTE approved
diploma courses in Electronics and Mechanical Engineering with an intake of 60 seats in
each course and Advanced diploma courses in Mechatronics & Industrial Automation and
Die & Mould Making with an intake of 30 seats in each course. A total of 683 candidates
applied for ISTC Admission-2024 for admission to 180 seats. A total of 169 students were
admitted for the session 2024-25 on the basis of the merit in ISTC Entrance Exam-2024.

Student Induction program organized at ISTC

A Student Induction Program was organized during 08-14 August, 2024, for the newly
admitted students. The five day long induction program included expert talks on various
themes, like awareness lectures on fire safety and disaster management, importance of
time management, yoga, awareness lecture on Traffic rules by Chandigarh Police,
motivational lectures by Alumni & ISTCOSA, human values and stress free life and
sensitization by ICC. The students were introduced to the Principal, Registrar, Head of
departments and all the members of the academic fraternity of ISTC. The program also
included various sessions to make the students aware about the functioning of the institute
like Academic Rules, Extracurricular activities like sports, NCC, NSS E-Yantra Cell,
Robotics Club, ISTC Innovation Council.

ISTC Campus Placements

With the efforts of the Training & Placement team, about 25 National, MNCs, MSMEs, and
start-ups visited ISTC, leading to the campus placements of 78 students out of 80 eligible
and interested students. This year our 05 students were placed overseas with M/s
Landmark group, Dubai. The largest recruiter was Maruti Suzuki and have given placement
to our 13 students with handsome salaries. Few of the students secured good ranks in the
Panjab University LEET Entrance Exam for admission to B.Tech courses. Few got admitted
in Thapar University, Chandigarh College of Engg Tech, etc. All the students of second year
i.e. Batch 2022, were arranged for Industrial Training after the completion of fourth
semester. For the exposure of industrial environment and working style, industrial visits
were arranged for the students throughout the year.

Industrial and Exposition visits:
An Industrial tour and Exposition visits provides practical exposure to real work
environments, bridging the gap between classroom learning and industry practices. It helps
students understand modern technologies, workplace culture, and career opportunities.
The various Industrial and Exposition visits done are:

1. 2nd year Mechanical Engineering students visited to HMT Machine Tools,
Limited, Ajmer and Oswal Industries, Jaipur.
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2. 3rd year Mechanical Engineering students visited IMTEX-2025 at BIEC, Banglore,
Manjushree Technopack Limited, Kundaim Industrial Estate, Goa and CSIR-NIO,
Goa.

3. 1st year Mechanical and Electronics Engineering students visited HP MILKFED,
Manali Unit to understand the automated process control systems with PLCs and
sensors, motor control systems for pumps and conveyors, SCADA systems for
remote monitoring and data acquisition by 3rd year Electronics Engineering
students

4. 3rd year Electronic Engineering students visited The Battery Show, India, Noida
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5. 4th year Mechatronics and Industrial Automation Engineering students visited
the Exposition Electronica, India, Noida

6. 3rd year Electronic Engineering students visited Hydro Project, Baner and CSIR,
IHBT, Palampur

NCC Activities at ISTC

The NCC activity is a compulsory and regular activity for the ISTC students. The highlights
of the NCC activities during the year 2024-25 are listed below:

o 35 cadets attended NCC Annual Training Camp held at PGGC-11, Chandigarh
from 21st June — 30th June 2024

e Cadet Aman, Roll no 2023-171, was selected from ISTC to attend the Basic
Leadership Camp and Advance Leadership Camp at 6Pb Girls BN NCC,
Malout from 03 Sep — 14 Sep 2024 and 14 Oct — 25 Sep 2024

e Cadet Aryan Jagga, Roll no 2022-170 was selected from ISTC to attend the
PDLS Camp at LPU Jalandhar from 25 Sep — 4 Oct 2024

o 3 cadets were selected from ISTC to attend the camp for NCC Gujarat Trek at
5 Gujarat BN NCC, Nanpura, Surat from 25th Nov — 02nd Dec 2024

National Service Scheme (NSS) Activities at ISTC

NSS helps the student to grow individually and also as a group. Volunteering for various tasks
under NSS activities allows students to become confident, develop leadership skills, and
learn about different people from different walks of life. NSS unit conducted the following
regular activities/ programmes/ celebration of important days/ activities/ NSS special camping
in ISTC & adopted area, as a part of NSS program:

1. Organised 7 days/ night NSS special camp from 21 Feb. to 27 Feb. 2025
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2. Plantation beautification and cleanliness drives of ISTC Grounds
3. Awareness Campaign on Thalassemia and Digital Literacy through expert

lectures
4. Awareness on Thalassemia and Digital Literacy in the adopted area

5. Awareness program on Cyber Security through Nukkad Natak and poster
display

e
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6. Special Campaign on “Swachhta hi Sewa (SHS)” — 2024, Day — 5, Awareness
Campaign in Community - Rally by NSS students for Swachhta Awareness
Celebration of NSS Day - 2024 through motivational talks

Blood Donation camp by NSS Volunteers on 09 May, 2024

o N

10. Anti-Ragging drive in the ISTC campus
11. Maintenance of Amrit Vatika in ISTC ground
12. Celebration of International Yoga day on 21 June, 2024

IndiaSkills Competition-2024

Following the Chandigarh State level IndiaSkills competition results, 05 ISTC students were
selected to participate in CNC Milling, CNC Turning, Mechatronics, Industrial Control National
level IndiaSkills competitions during 13-19 May, 2024. Mr. Tarun Kotyan was adjudged bronze
medalist in the finals of Industrial Control trade.
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ISTC Sports Week-2024

ISTC Sports week was organised from 22-26 April 2024. ISTC students participated in 10
indoor and outdoor games and athletic events during the whole week.

ISTC Innovation Cell

Ministry of Education established ‘MoE’s Innovation Cell’ with the mandate to work closely with
Higher Education Institutions (HEIs) to encourage the creative energy of student to work on
new ideas and innovation as well as to promote them to create start-ups and entrepreneurial
ventures. Following the guidelines of MoE, Institute’s Innovation Council has been established
at CSIO-ISTC since October 2018. The cell conducted various webinars / workshops on the
themes of Innovation, IPR, Design & Entrepreneurship.
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Trade Tests of Regular Recruitment of CSIR-IMTECH at CSIO-ISTC

CSIO-ISTC has the state-of-the-art facilities in the areas of Electronics, Electrical, Computer
and Mechanical. The trade tests for various regular Group-Il and Group-lll Technical posts
was conducted at ISTC, Chandigarh from 27-30 January, 2025. The trade test was conducted
in the Electrical, Ref. & Air Conditioning, Information technology & Electronic System
maintenance, Fitter and Instrumentation trades.

Workshop on “Data Privacy & Authenticity in Cyber Space”

A one-day Workshop on “Data Privacy & Authenticity in Cyber Space” was organised on 21st
March 2025 under the CSIR Integrated Skill Initiative Programme. The workshop was
sponsored by Centre for Development of Advanced Computing (C-DAC) Noida, Ministry of
Electronics & Information Technology (MeitY). The main aim of the workshop was to sensitize
and create awareness on Data security & Privacy, Fake News-Deep fakes, Data protection,
etc. In the workshop, Speakers from Law Firms, MeitY and C-DAC Project team delivered
insightful lectures related to Digital Personal and Data Protection (DPDP).

ISTC Robotics Club Event 2024

Like every year, Robotics club organized Annual Robotics workshop on “Obstacle Avoidance”
theme with a central aim to provide hands-on experience on the building blocks of robot.
Around 50 students from first and second year participated and a total of 10 functional robots
were showcased, which demonstrates the enthusiasm of the participating students.
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2024-25

Dr Manoj K Patel was awarded the prestigious CSIR Raman Research Fellowship for the
year 2024-2025 to carry out the research activities at the Centre for Rapid and Sustainable
Product Development (CDRSP), Polytechnic of Leiria (IPL), Portugal, for 4 months.

Dr Neha Khatri was awarded with Prestigious Fulbright Nehru Postdoctoral fellowship
2023-24 to carry out research at the University of Arizona in optical fabrication & metrology

Dr Neha Khatri was awarded with Fulbright Outreach Lecture Fund Award to deliver a talk
at San Diego State University, San Diego, California, USA.

Dr Neha Khatri was selected for membership in the Indian National Young Academy of
Science (INYAS) for a period of 5 years beginning February 2025.

Dr Neha Khatri was selected for Women in Photonics 2025 at Leibniz Institute of Photonic
Technology at Jena, Germany from June 1-5, 2025.

Dr Babankumar has been honored with the Eminent Scientist Award at the Recent
Advances in Agriculture, Engineering, Applied & Life Sciences for Environmental
Sustainability (RAAEALSES-2024), held at Uttaranchal University, Dehradun,
Uttarakhand, India, from October 23-25, 2024.

Dr Babankumar's work on the JJM Project Progress Achievements was recognised with
the Best Product Certificate at the 6th International Conference on Emerging
Technologies: Micro to Nano (ETMN-2024), November 23-25, 2024.

Dr Babankumar was presented with the Leader Award - Water Security at the IWF’s Water
Transversality Global Awards and Conclave, December 5-7, 2024.

Etika Saini and Babankumar S. Bansod, Simple and Sensitive Electrochemical detection
of free chlorine using unmodified gold electrode, 12th -14th December 2024 at IIT Madras,
Second Edition Water for Life 2024, Page no- 118 Best Poster Award

Dr. Pooja received Distinguished Young Alumni Award from IIT Roorkee.

Dr. Pooja received the Outstanding Member of the Year Award from INYAS, INSA, New
Delhi.

Dr. Pooja listed in Top 2% Researchers globally database, compiled by Stanford
University in Association with Elsevier based on research publications, 2024.

Dr. Pooja re-elected, as GC Member, ECSI, IISC Bengaluru (2024-25)

Dr. Pooja selected secretary, IEEE Chandigarh Subsection (2024-26)

Dr. Pooja featured by DST, India, on Women'’s Day Celebration 2025.

Dr. Pooja selected as member, Project Advisory Committee, TDB, DST

Dr. Pooja selected as member, Project Advisory Committee, DSIR, A2K+ Scheme

Dr. Pooja selevted as member, Projects Evaluation, BRNS, Department of Atomic Energy
(DAE), Mumbai

Dr. Pooja selected as member, Core Committee, CSIR HQ, JIGYASA.

Dr Manoj Kumar Nayak selected as Editorial board member, Journal of Food Technology
and Applications, AccScience Publishing, Singapore. 2024-2025.
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Dr. Abhay Sachdev awarded scholarship for Scientific High-Level Stay, Awarded by the
French Ministry for Europe and Foreign Affairs for research excellence and academic
collaboration, 2024 (SSHN-2024 France).

Dr. Rishemijit Kaur: Represented CSIR-CSIO, AcSIR, and INYAS at an international
meeting of young academies from several countries hosted by the German Young
Academy and Israeli Young Academy. This resulted in new interdisciplinary collaborations
and inter-academy collaborative projects.

Dr. Umesh Kumar Tiwari was Conferred the Chartered Engineer by the Institution of
Electronics and Telecommunication Engineers in 2025.

Dr. Umesh Tiwari, Chaired Session in the 1st International Conference on Advanced
Materials for Sustainable Innovation, IC-AMSI 2024 from 28 to 30 August 2024 at the
Vivekananda Institute of Professional Studies (VIPS-TC), School of Engineering &
Technology, Delhi

Dr. Umesh Tiwari, Chaired Session in the 5th IEEE India Council International
Subsections Conference (INDISCON 2024) from August 22-24, 2024, PEC, Chandigarh.
Dr Raj Kumar became a Fellow, Institution of Electronics and Telecommunication
Engineers (IETE), 2024

Dr. Neerja Garg selected as Dean, faculty of Mathematical and Information Sciences
Academy of Scientific and Innovative Research (AcSIR), with effect from January 11, 2024

Dr. Neerja Garg selected as Member of AcSIR Senate

Dr. Neerja Garg selected as Member of AcSIR Board of Studies for Engineering and
Physical Sciences Cluster

Dr. Neerja Garg selected as Programme chair for the thematic event “Science Safari -
Science through Games and Adventures”, 30th Nov — 3rd Dec 2024, IIT Guwahati,
wherein ~30 Exhibits of traditional and creative Games and Toys, Participant/ Delegates:
200/10 Students/visitors: ~5000

Dr. Neerja Garg received Distinguished Alumni Award from Punjabi University Patiala on
24" April 2024

Dr. Neerja Garg selected as Member Selection Committee for 'AcSIR Best Ph.D. Thesis
Awards 2023' under the Physical Sciences and Mathematical & Information Sciences
cluster

Anupma Sharma awarded Best Paper Award for the oral presentation of a paper during
2nd International Conference on Emerging Technologies and Sustainable Solutions
(ICETSS-2024), October 8-9, 2024 at Chitkara University, Panjab.

Udaybir Singh awarded Third position in essay writing on corruption during “Vigilance
awareness week” organized on 04 Nov. 2024
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fsfEal 3k fie P § AT g9 s Rs Deam
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IRIISTAT TE&IT : 3 UH 3R 0004
TRIITAT THG : 3T, FAlaT FAR qee

$H IRASTAT F 3603 UF gdls Soaciecicsd [Ogha Yuell Al f3omsa 3R efaa & & oad
aet el @ whihd fRar g1 e e die@ifhr (e e g aee) 3R
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Y 3R dHATTRT Jarg ¥ # caragiier gy, Y &9 & Bsha gaidl del 3R et
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TelaTTell & e @ ool W@ &, TaH WTASMSIHN-HTHISI, T8eTe AT [AAT ${fA g1 MTHIMSIN-
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Sl geele @ dished 1 e Pefic sgd IR 9 S gl §AR AdER H AR Bierdeedd H
AT 3oTRY Fa-Haferd Hafa Efeer enfder &, fo@ datmae & @wsilar e e whiea fmar s oaear
gl

disds gefas IRUTE ReET & Qv 7 3raRa AEead ENvs & [Qe W (T
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TRATAT THR : & oT ITE IR ZanT faa qiffa
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TRINTAT THE : 8. ghRT &t

38 RIS FT 36520 IRUTH f3omsal & fov sisds AgHiaa yaewed Fefaa AR sRtfead awer
g, oas e 3R T e A odeTor aTEar 7 gef gl Fife s R HE dER (IRETH) #i
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R ST ¥| 6% 3T, 57 WA # s FEfT B e F AT Oy e (R 1) ¥
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AGEe FTaT BISa TFHCFeY (TH UH 9t 015202- seeq ot 1.7)
RIS TP : HI UH TS IR GaRT faa aiffeT
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TRINTAT TG : 31, FfaeT
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SISl T AldIgel el Joell H HASIT A & v e Ashyor g 3maedsh 3qeior 3R 3ueor
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Ugell UAHT S H WA TR I Bl
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: @t ew g IR A 9l — @ #is R<Flsar
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R 3: va o & siiftewa Neiwe Rved #1 deaEgy
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&7 3R greelt @awor (qefies qierded &t @ 90% ¥ 3fe) 3N SpaR ufasea Smerwedar o
YTl &%l gldl &1 gode 3R Fihfue safAfa & Feu & TaeT 3R a) fr dant & g s
gsead ST UIed el Il FoAldqoT &1 HRY o gelfie Tl # STscd YT 3cdeet R &
@ grarele garT X gaAre &1 e A g Sl &, AR ofd A F Jg gehr o arerr o g1 Fehl
g1 eI, Ush S6c §5-HAT3CS AT gaHT-AT3CS NFelfded f3ecel &1 3mavaehar ¢ i f3eca faeea
H TGR TAIT §T g Scpse HifCeehel Jelel HT §eA1C W 30 IRAISHAT FT 36T TITAS &
Rer 3iifCeara & foT @éle conf¥es Tehie ol @ Sesa 3R fahr #tar or, St iftedher deat
& IghA ¥ A o gl § oifeh IR f3oget T Jorelt & dgc’ el 9o foham S |
3R faFeH &1 aR A fomar o1 w61 aRAST & 3gdt B @ e F AT, x-3787 F ARE 3N
Taehgrntor 3R STohTa ofe] Feh Teh WE-3efT TAUAS JUTell & Teh 30h-Uldad THUHAST Yol
rser &1 718 § (T 4)| 58 faf A, THET® AT 3efohelsd SaRT S5 AT STl & FSaH e
HTgl T TERE A Feolel AR gl
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30 IR H 3662T Jecrufaee AT H v Adia-Ala Aciaiol Jomel Aefad &= § afs
3cUIe &THAT # Jefe 81 3R Fag & 3R 3R ffarer &1 aurear # gur g1 afaqfd e & gy o
IR A9 @A ger & T AR e F 3T WA & fo, v vA A "M R A Frt
& T gHIT FHTT YOl & o oeT g Fhall &

38 IRASAT H, FAE & AR AR GIEXUeT & JAURFYTT AT § 30 TH TH 3T T ASAaey 3R
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Microscope Objective

Dichoric Mi
e peamspitter  PBS(Polarizing Beam Spiiter)

[ 1 100 mm
R 5: Few # yrafda 3 v o QAT F Jifewa Bama Raerera

IS 3ROT & fAT U1 g1831ss Ruaey &1 fAFm iR yaeiar adaor
IRIISGTAT 9HPR : FrogsmsHT faa 9if8a- SEED

TRIISTTT TEIT : 38 TF 91240006

TRIISTAT THE : AT IIGT

ARSTSTAT HT FET GISZIolal & FAS $SRUT & AT Th Ao §18333 (TATY) RUFe/hiaeex #i f3mset
IR Hodiohed ST §, S YrT-3coll/EaTo-Foll AN HT &THAT & AT gISgiolel H Teh FIiard
3R P Sl W & T A YA el H Hgea ol FAadl T FA Hr g, siar & =7 6 &
fearar 3 g1 tHTT RuaeX 39 HSRUT geca, gfaafdar 3R & aRares gara S8 o gared akar
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o A
== -
Hon Terounirs Lo Tomates '

Thermostase Bath Themosiat Bom 3 Surety

CAD model of the tubular type heat

Control and Monitoring System for MH reactor excht'mger design based Metal
hydride reactor
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T g-$afoae NEARw &1 A9qg v digdqet B
IRINTAT 9HR : FreFTEHT T 98- SEED
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TRIITAT 5T : OF. HqT Ta}
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eometric synthesi 5 Final model

=g IR & a8 fAffiea 3Rt 3R Affes e Bf & o oftfes @BfFEa s
WRT NTANSTE, NTAINMSTE 3R ATANESTE FFak TASAA SFClicH T [AhE FLeT gl
g Shaardtel 3R "are Har fHga" & wRor Jg &1 g3t & A & dear 7 ol gefr
g5 B UfSRed Tl STl TursAe grcelicy # URURS &7 @ AT oI TS gECedicd H

Jolell # STeReEd ooy g1 Sfiell TAd TSl FCellcd I §331 T sehel kel dlell HITATHT
3R #AeTa g3f8dT & FitAeh U T 3UAT ek AR fohaT ST &1 STTell T HTASEITT
HI FgTaT Sl §, S dga} Herdel e & fav gecaic & Aread @ 3R 386 3arE o
g3 & fa@rd & derar Y &1 doeiel & & Joodd 31 YcIRIUT &I 3 YA W Icareed
T W FAHT ARTT TRING TARION F S g7 Faell g
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AT & Feudial & forw A aaier ase
: &t ot

FT SARIT WIS Ueh HTCEehel HETIAT SUNOT & ToTHhT STATIT AT &b JEddl I 37T & STgTait & I
# TSI SR YToel &t & ToIT fohaT SITT & | 8l TH@ TaRISc3it 7 enfder 8: (i) J& ofey o 3afda
ST YT HT &, (i) Tg ofeg T Téleh feAT TeTet e &, (iii) TG & hl HIAT hT AT TeTeT el g, 3R
(iv) T fafdiest aRaei geprer Rufaat & s wear g

AT & STETeT & faT A SARET Arse Hr & gHEAr FAwfad @ 7S §) i@ deier e w97
HATcH HTTRATAIIN, S G2 &1, oIe Y TYSCT, §aTs o6 o [T JiifCeshor gdor 3R IdE & sRiTex
HATIIST, T 92T fohaT |
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174



R 10: 3T wfafafeat & v wad safer wge (serer awFmwon) F1 yeda

aeRe A & v vasst gfasle &1 Bame ik e
IRIIFTAT 9 : UH U 4

Rl FEar : UH U 4712016
TRIITAT THE : BT, 4T FAR T HN

o 30 IRANSTAT FT HEI 38T ARG AR & v v smaRa agd 3R siaks Jat @
feamee, e 3 dlefErhr vede e g1 vagsr §t # eafafld 3me geR i 9 anfae
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. o AfFAT ST - A

« TFRT AT e
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- ¥orelt WS
P SIRY I@T
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g fr 15 3R 37 S g T [{efAa dser F Ry Ry 7 fr aw §

Landing Dome Panel

T 11: &1 woreht e & wadst gfaedler & Weesy

IRERT ARG AR Ao Faeelt gHeT gagedt IRERT yomel #1 e ik
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ARERT & gSead Yo & fAv iftcaw & dqT G HI AFHAT/ANAEOT T 3T @Y, HraY,
Ralegee 3R gfafsrar @77 3nfe & d@e97 & aR=reret sfAdi & d@est 7 aRERIT i Gt wRIeTHAdr
I SgTell |

F S @
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&1 f3amse 3R AT faar aram @3 TS cge A g3 f&Sr & @y 3rdee famar arm 3R 40 AR
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AIrET el T B HT FEF F 916 oA F FUR & AT i @ Fifear

: 4 GgAHIGH dHceaT B3 (A 97 & vp)
: SHTY 0467

3 IR A, Bell 3R Ffeordl &1 JoTEdr T Hediched Teh fqhfAd 3oeic Selggreeiess & Hifdar
GOl & I & arg fFar ar=m| ®ell 1 Tl W T0H-THTEST HIfT & Aadids T W
HTIAIT & WIelhicl B Teh Soold Folagiecice T HIfaT GUllell HT IUANT Hleh efehiold T I1AT §
Ig GOl Ueh AT R Ferel Hifer eqyier AT acl &, Sad Hifdar amaf & gsmasmRar
¢ ST gl

tel 3R aferal & Aot oa1EH Fol & fAT, T TG TgFd geaareeies & M fafr fr sagerdar
&1 St g e HIfer amfaat f arcifafod @ g Ao fmar mr g1 saaaedfes & #ifdr
yoTell & f3Tsel 3R yedieT AEsT &l egefard fovam aram, 3R @y M eyl & fafdes ggea3i
&I FHediched Fel o [T [AhfAd Teheileh &I IUGercal T ETTT fohar Irm|

High Voltage Supply
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Solution Spray Nozzle

A
gﬁ Negatively \”'
Charged Spray ¥
Droplets

T 13 | 99 W v Fw-ww U & St P & v sepafaa saeefed ¥ | yomel

TRTRITE & AR e WA, AN T (T, A (AhRERiss), @ (NEe), & (@e), § (Feges), 3R
SATGATAS ® § 3T HifeaT HH, Ae TH TH 40 E+(10%), TH TH 50E1+(10%), &t TH See[50+(10%)
Fr IMAYAATAT HT ST Hr TS 3R wHA: 2.760, 1.265, 2.593, 2.454, 1.269, 2.104, 4.447, 3R 2.473
THH/FRAT T FEaUT HTAN-H-GeH T Tl TTecl AT 17|, TTST-E-HAH IHe[dTcl T 01T, aAvoter feq
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g1 9T aRUmA gEdriad At TRt & @y g e § A9 @ 8l
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Tz & fav 3c® #1 Ao

. HCHISHR TI2eT AT
. TgHIA0044 (THIHR 3.2)

(%%

g ARSI 39fASe STl & HieAifaed 3cureeT & fov tATFasTs MR S13aa1s & 3osa
3R v | Sigd g1 vATHAAT (MXenes) &fa-3Maede (231) Al gedi HI T Aol §,
forad fafeieer a1t & T@raat & o7 fARIY €At gred §31 &, 3013 & 3cure & forv fagga-
3OROT (Folagihefafdg) #| TATEIE (MXenes) FHEIT: WAGR Joids T €I
FE55H, ABeBsH IT &ABeRsd @ IR fhr ama § 3R 3 faftse sares & #rRo
ST3eTalls JHI & forw faflrse o7 R e Sira €1 I8 aRESHr SuasmesR-UvAdimaTs
IR ATHIEIHR-ISTATAE F T O TAifad &l THATGHSUS HATd Shaeld Aed
FIEISS/ATSLISS IMUTRA S3AIS! &l JUfAST T ¥ 3HeA[FF 3curest 3R o 3T@R & v
feamesr 3R gfator fomam s g1 3EERor & AR W vATEESUA & geliveH St ganT
mmw%msﬂﬁ%mwagawmmwmwaﬁmﬁ
90% de& STol 3UAR & AT FARY T § 3T el fhdl IRT g1 ddAT H 3H 30 Hl
AT Sele 3R aET 3l & UhiId adideh Siel A=l 9 T8ToT fohar ST @t &

MXene Electrocatalyst for Wastewater to H, Generation

i = .
) . >R - — T
i- =1 HH i 3

CSIR-CSIO

Tertiary treated wastewater to
electrocatalytic Hydrogen generation

iarization Tg "dhe s e I EOH (a) Polarization curves ), (3) Tafel siope of the sawples in 1M
cML.umw Ipom wﬂzﬂff)‘?uqquf;& ;c,r\ MeBNE, Wmfmlﬂm r;u— peera af dye m};,irﬁmm‘é;‘:

= it
Farens egraiaio of e wik i, 14T,

Table : Parameters calculated before and after real wastewater treatment.

Parsmeters Before treatmemt Afier treatmont

coD 208 mzl 124 mpl
- 1 . N . . - TOC 2515 mel 18.74 mzl
(0 D11 i e B e SR e st ~
dve degradation with NiMo/Ti;C7@NF. Turhidiey 12om dnm
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S19-qrsdt & gTgsield ¢ ¥ v va Fel Blelgelacls T fAF T
GRIISTAT FhI : 3fgated FGTIl (S1TH-Uv)

TRIIAT HEAT STt 421

TS dcd & §7 H IR vH A F T 7 ggoe (H2) T, e AR Faeds 81 sitedies
(@) & Y STl (GgeT) W gI3gioled A 1 AT # Foll 3cUeed Al gl 3HTH A W, &g
wfafrar & 9fa AleT gEgiere A STela 9T 9re9er 286,000 ST FaAT fAserd §, S IdAT H
39T fU o @ $Ue @ &S I AU T SUS & AT, SHA Hed 3chse ANl §
S (i) 3P 3T Foil Gelcd/gedd T (120-142 MJ/kg, STafe el & fow: 44.5 MJ/kg)
(i) F Aol dgATT (i) 3T &g ol (2.86 x105 /AT TA2) (iv) HIg Tgdel Ggel
39IcUTe STel| 39 YK, §8siold & AaST & Taeo 3U< & &7 H 9 fFar @ g1 59+
3cqTeaT & affiea il 7 A, wliesadacIhiasnd (W3 ST TS Tdh JTATSTIs giehoT
g, s fav e 3R R widisaadls & f3arga $r snaegsar gidr &1 38 gk #,
gAx vfudardegrsgrade faftal qanT caafeyd 3R aemerer QIv-Had A18grss ddegaa (GaN,
InGaN, InN, 31fe) & fasmE 31k MoS2, MoSe2, 31fe afed 2D &t & A1y 3% ThraoT
$r feem F FI FAT| 3T 37En, 57 oo HETeT 3R Bleisdsas ff [e@a fFo 3k
3¢ A Blediees! W NSd oo [AweT & v gk f&ar fsfad 3o & 3
qSE fAATAT & T Ser Srar § 3R 3T hafss g&Tdr gred e & v 3egemiad fhar
AT 1 ARAISAT FT A& 3hfAd 3cIH Folagls & NMUR W Uk Weersy [Aafad e

a

o

& )

@

Current density (mA/cm?)
>

N
S

o

2'(Q)

. 8 8§ &8

06 04 -02 00 02 2000 4000 6000
Potential (V vs RHE) Time (s)

&

& 3@ gufar § (a) M o rqEes (water splitting) F AT A-gaFds v &1 yafAfRs
T ARt MoS./MoSe. 3mia ®el-Falgq@ FT Hle)-gaaciFAwd 9ge: (b) Tawad! Tdie, (c)
$IMETH Wl (AFaEe vaie), (d) Ale-2AeEh Tale, (e) FBISI I AACHSAT (H.
quantification) Tare|
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FU FIFFIerel 3cdIGe 8 0.5 Fseeq oIl FaFcramsar & B3amma 3w

IRIIFAT FEIT ; USUH 324

Tg gRAISTT gRA gs3eid (Green Hydrogen) & 3cUigsl &l 319 dgl & o §ais a1 &
A W AT 3RS (catalysts) [asfad frw Swer oY 93 39 W dOR U o1 O, a&d
8 3 TR & 3HeTohel 811 ETSSIolT Sl & fAT HAs 3cF 3N it ol & faw
TS 3c& R f&U Jee, Side 3caead Sarer 3R UsHaA (reproducible) g1 3
3R T IoAd AT BoEaT 3R ST SNTHIARIT H Acg T S§dl ST ST ik
®H FaT (low overpotential) H & TAT do [EURAT & ATY gIBIIA AR AT a7 Ton|
ZoTeh UG FI AYA & foIv AT AAPT ST Chel TollT, TFadS] e sATaer 3R HWesres
TTARITH &l TSUA (Tl Tardrest AFse) MR Fed H Sirar Swan 3R 3mefas deheiient
b ool T e 37T A, Teh 0.5 fohollare &THcT aTell FTRITAT-FX T USUH SolFeloSe
FART STTe, fSEH 3 3cRET 3R THSU (AFS Soigcis 3fHdel) I TR dEdid
gREITar & gEgIeeT 3cdiea I S I SATwalT|

TisC; MXene Electrodeposition Characterization e ARl p N
synthesis & of transition metals studies HER performance
fabrication Polarization curves (B) Nyquist plots (Inset- Randle’s equivalent circuit for the
NiMo/Ti;C{@NF) (c) Tafel slope of the samples in 1M KOH containing Sppm
MB dye and (d) electrochemical doubls-layer itance of NiMo/Ti;C{@NF.

s LA
L | T lem T

(@) SEM of Ti;C;T, MXene and (b-c) Ti;C;T,/NiMo hybrid (d) EDX and (e-i) elemental XRD pattern of Ti,C,T, MXene and
manving of Ti-C-T/NiMo hvbrid onto NF. corresponding Ti;AIC; MAX phase.

(YN8 &)
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HTWIMEIR S aarer dF FriwA
GRIISTAT JHR ;. HCHTEHNT

TRIISTAT GE&IT . TgEIdr101
TRINTAT FHE : 1. NS a9t (H373) 3R ST gl a4t (HE-HI3TS)

aRASTAT & FE-aAsel (Co-Nodal) 3R €e-9H@ 3=avs (Co-Pl) & &I #, ddeivea #
Hroasmss & sufeafa e o afafaft & aean & gRad & oS ¢, o et
3R Rt o wgah §1 Ao Rveaeg A #eE, R 3R e AR & W
H fof@a frar =m 8, T8 gIdEmhT & ATSgH & Yl & HIR¥d 6T, 3RS Hifd &1
IREdARRT T37d, 3R areT MS3ET dehellahl & ATEIH ¥ TATE Tadiicad & FdR o8 vy
QAT &1 7T 3YHAT & Hdd TTHISIR FAET T, g di g e, T a1 [T
FE & AT et &1 ARieee, I8 e Gaw, gedt feaw 3nfe S woge sriwa
HT ITASTA/ATENERT T TS &1 50 IRISAT & AT ehesd (TechTrek) A% AT HRII
Fr3afir s@ar o g% @1 75 §1 57 |t Aafaftdt ¥ 39 d& 2500 ¥ it et
STST &31 B
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Scientific Aptitude Study ~ MoU with Vidya Bharti -12,754 Schools  collaboration with Local NGOs/Science Academies Summer Camp
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TAR/FTHT T FhT Ades & [T yafPs 97

IR a&IT : TATAYI015202 3s69#.491.8
IRINTAT THG/FHGTFH ;4 T FAR

Ig aRASAT T 3R FAT T FHIT gert & v v dpfeus 3R Tad geufa efa &=
W Figd &, o@d wrhfas Wa=-3meaa @Rl &1 3uer f&ar o W1 &1 edifs soR #
g ¥ & Fg BHBAT dhelish Al 8, dfthet 349 @ e e 7 fHafes st
HT 3YLNT, 3TT Fol HI JEYRAT I7 9T & HEeh Tie AR g afsra e fr gl
QfAer B g1

sHfAT, 97 &Y IJOTEET HR NIT HeT T GAC 1@ g 3R AT, qHawor & 3iger IR
TIATCHE qUehT I ARl HGHH HT S W@ &1 36 geufd #, U Slerd &1 39T fhar

YSeTuforerd: grepfden IS fAEdest T 3UAIT ich GGT H HHI I AT e HlaA HT Teh Adi=asT

. ugugdr 0061

S & o8 wrpfaes Woa @ o aram &, S edest Aregd & &9 A S Far g1 9wy aqr
FIHT 37 Wora-d e F e A Jrar § arfe Fha it a@=r 3 it &1 T

Ig TISCHIOT EAR 3T T T T IMURRICT 8, fHeAhl 3T Fellel-AAael, IUsFr-giaid
fShharereT deheiiert I faera T §, S T HfATT 3R Tl & eRar w0 3meRa &fl

o 1 vadivadt sk ddEt #1 39 wF aerEl & faedwor A g arelt war
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S8 YRS T 366T I § HhieT T AET 1 gelel & [T v FIETd, wehfde AR Fad
veufd fafld & 8, foad grpfae @idt & grod Weie-3menmRa amalt 1 3udier fahar
ST g1 aadT # ydfeld 3hfhaeeT daeiil H THAEId: B Tleded I FaAT-IT8
URhATe QA gicl &, S =g & @ie, oy 3R 3§A 9T S arel #gedqul Sid Aishd
IifTept 9 fciepel W STel Hehll &

tm@ﬁ?uqmcaqﬁw&aﬁﬂmaﬁ%mﬁwﬁ?,%mmﬁmﬁ
gl & oI grehfcieh ISt & 39T T FHTEANT T gal o9mcl &1 39 a9y # @ifas &
TFHEHAA Tehoiieh 1 GAET T ST B, ToIE# Ueh dioH & Wihideh ol & T S g
Ig Ul ST & AT el dredl UsHISC & & H HF Al g, Siofh TG & Fel
el e, e 3R e F wWida w@r S g

Ig Tafer Fefiel-oleel 3N Susiierar-giaid 3hfheics 3cumal &1 fger # weh 3mensise @ed g,
St R W@ faee 3R At dr FRRar & Reuidl & 3wT g aoAs w e #
FRGTHA, 3R & AMEsl 3N 39aRd 9 i THRfAE @@ & Hedidd W Hiad g,
dTfeh gaehr gsTTaeierdr 3R 3cure i Iorad giafRad & s @

Tt 7 QIMURIEN AT F o5l o U GISgIolel slallehl#UITIe-3MEMMRe 3UshoT & faehrd

TRIITAT TEIT : 3very-0309
TRIITAT GG FHTTD ;3T T FIeT

I5 RIS v Feard, diéae 3R Fofl-gere Rfecar suaor & e W Fia ¢, e
3eeR¥ B W §Y Eral Y doll & 3UYR R HHAUT § FR&T FARTT AT &1 36 3UH0T Y
AEY AdrER AN Tg & o Ig Fles TeAEDRS CAlGHT HT Sa-3eJhel g8gioied & AY
AT 3TANT aar &, Ta8 Fde! & AWAd dof aidr &, 3K I8 9fshar foar dud & aor
ST g6 & U gidr 1

TE 3YIUT Teh ATSHICATGHT SToRAA FATEH FT 3UIANRT FHAT §, ST U Predge STAT Pisel
dfhe canrT HaTfeld 8iam &, [ Reactive Oxygen and Nitrogen Species (RONs) 3cdeet
Bl & — S 39e TSR ARTS 3R Fds Yeloietel O & fAT Sl S &1 & RONs #les
CATGHT TEH & ATEIH F W G919 9T 3Tl A1 g, Sif Th Slolfed-3MeRd giBaiotel Hl Hhlafoieh
wA A 3 FEIAT T &, TEE g1d F T W U GETcAS 3R STARSRT Wl delell g

1) 7&T fadvart:
* FIes TATHT GIRT ISR 3UGR, Sl °1d T HHAVHTF Aol § AR qag i afsa

FLaT 2l
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o Oiéad 3R FH FAT YA T 3YROT, ST 12V, 2A GiaR HTs W HE AT ¢

* BB THIFHIOT YoITell, [ @H T Al ganrT [Aaf3a RS &1 39397 X 2% (w/w)
e ofs aren Stifes-3muRa grsgiote o) fomam ST &, foaer Stelers &7 aerereT 15
[GEC

* gT§ dleeo ABHICATTAT FelkeX (60kV, 0.2mA, 3MHz), St 300 &= aTel STl HIsedl T
o1 § 3R 3T AT A FETH ST gl

* Ffdw Rewr, Swed vh dfceeR Aigge, Fole Thaee, die e iR d@r afde &, s
9T 1 RAIART @A § 3R HET TATGHT Y dles TaTeHAT H gRafdd Fdr B

* HRrel-3meRa coreAT Beliled, ST dfeld T W celleAT H Hod §F § ggr § AR
39 AT & Uskhar gl

2) &1 # A A (Working Principle):

qiaRoier 3 1 v FRGN Tga F AT AT §, STET S0 TFAT Fgd F 3 TS G@RT
eI f3har Jrar &1 3cdesd g3 HATSHITATTAT hideldl ¥ gl 98T ¢ 3R 3TIR T
d% Tgd ¥ Jgel Ples CATTHT A del ST ¥l T &, UF g Wil Al TR A
o afa T & FRT Forr 3R vyaka Far srar &1 Fes caredr &1 9us dFaRar
H FATCT FAT § 3R g F FrAfAd =T &, oaq g A Fag 3T g &
N UF AT T ToAdT &1 Tg HIF ThAT 7 Shdel HHHAUT &I FHICH el &, Sfosh o1
¥ gz 3k - 9 g A o FgrIar wh &

3) 3=9ANT (Applications):
* W IR Felfasher @fdeq & arat T S@ene (AAY &9 & WA &19)|
* T #I HIEVRT 3R FAg ITAR|
* 3=y e 3R IR-Rifcar Hrempenu it & v denfad el

N

100 200 300 400 0 10 20 30 40 S50 60 70
Strain y (%) Shear Rate y (1/s)
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& 1:(A) e F AT WFRI & sTad AT AT 71 (B) RIS F RAASFHe 0N FT
TiFe FEIHor R@mar = 31 (C) e & fiR-RfAT sager A qurr v §; 38 Reor
gIEgiod Y FoiFead TARINAI3T H YERid HIAT &l

350

300

250

2004

150

1004

Swelling (%)

504

Time (h)
T 2: (A) eBHAT F FaT oIt (swelling characteristics) F ¥HT ¥ WY Ffhwer T F qarm
4T 81 (B) 59 MAsHR & WeART gssida A wdidreAs SEM ofaar yefia i o€ §

it @ @1 aTell Bl WAl AT FE F 916 OMAAT H GUR F fAv i @eg Ffewr gard
TRINTAT  TFR : TETIT Heard

gRIISTAT T&qT : eYr-0467
TRINTAT 7T : Bi. HeANT FAR e (NIHTE) I 37, AAlT FHAN ATIF (TE-HHTS)

Y 3T B WA # 3G & AT IHTTH 3UNT e, AYOT Hed T H o@mstaT 14% &

Her$ & G T glial &l HHAT HAT TSl &1 37 Al & Aues & v, HSRoT, JHEmor,
faaror 3R fauore & Eirer @y uerelf & @faid aa & fAv, &7 &1 SROT a7 arel Rl
HRT & TaeeY GLETcHS IHaUY & T H h H dlel Al Gl JehfSaT FATmE i
faehrer 3maeash &1 Wie GReT 3R TR AT Hi diRgs TAHedT a1 19 8, Qv
sgfaT Fifeh 3UseFar 3R erpar Taafas Aetdr & fAeed dorer | &1 Hafes confees
QIfe#R & TaTaRoliy, Faeey 3R geat SifgaAr & IR & Fedl a3 & RO, ARE 3cdrel
& HCIg & G & & fou e fhear 3R FfcTw & AT 96 & g1 39 Fed H,
IrelieNTss 3maTa afar arnfthest 3N HIféeq U ez 3R qaTaRUT3ETRe Tiveehior -

Yell & g, Sl @Wieg J[uraar 3R GReT Jaftl i qdeoig &E0T & a1y shsd
el

1,588 16Mm WD13

&7 1. (a) CHT, (b) CHT:CA, and (c) CHT:CA@ZnO IR fheal #1 wuduw oy
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AeY FECHEe fhed H 3Ta A A (Hvwd)), gereiodr 3N STel HaRivor e
TR e AR AL d=F ofad Gag &1 arsfes ufis )CHT:CA) & a1 sidfoifadT
ﬁaﬁmamwﬁméwmﬁgwgmmmw%ﬁzﬂé’rmml
ZnO #AIHO )CHT:CA ZnO) & FATRE & IR 0T & 3R e g3, T & T
AfFT )110 + 1.05 MPa) 3R sgra )14 + 3.56%) all # gefer gg| 3 aRomH a2 §
arsfesdh TS HiFiaihdl H ZnO FEdeol & A fAere YafSer e & fou

39geFd Teh Holgd, ool 3R Stel Giakiel hed dgrR & Sl &

sy vd AR SRUITER el & wrafdfhd & 3o Iifaeh A 3R oreiemd= &
3o Jef g5, STafh Adfihulioie & FHAE F 3FAIs R el Ruw o 7
3R FUR g3 T SHNTW & faeey FAorey JomoReh afafafer ge=r  Frerg 3R v .
7| wfed T @, ¥ aRoTH WihT @eF YT Iyl & fav ez feeAt ar
PETE & §T & AR hidicirs HATIAT T &7 T FeiRid He gl

Seld yonfadt & WerRieE gaEt F1 gem & v $R-aufse @ g sghearia
YANHUT AT I ST ITRF

TRINTAT TR : FICHHTSHR THIHRCE STRTFE
TRIISTAT HEIT ; 142-5454-4316/2K23/1
TRIISTAT THE : 8. HANT FAR ATIH/TAT Fered] UAT

38 YRS $T 3662T HYF HAMIOT IR Wiern [fad & aAregd 4§ uel & téariiesn
RIS I FHRAAAYdS gelel & T Uh Wl SoA-Hig Tledrydd A & AeIHw § Hiv-
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IYTRISE § UIed SIEER I YIhIIIS-UANTE & HTY Tehlhdd Hleh Teh TATERUT3 g,
gfhaneiiel SAR@MOF Aefiheaifsie AR FHIT &1 Adlhalioie I 3Td FE &7,
ST TEURET, Yl JUFol IR e Tl YeTel el & fow f3armeer forar aram 8, o
FANHABIADIT 3T FohHFHSA ST HGh! I IHAMTOT HHT g Gl N dFeqare
3T Plelhelafesd TuesT IRFANTFT 3curel F & Thall- Y Astell F 3eald deheilehl
AITTTH) FHI IUART Feh ATAAT BT TAATOT 3R T&T0T FoTed AT, IHfhcdd gvor 3R
fees & fow gfsear AMEst &1 3efaere, fshrae dF @ Tose e 3R e 39-
3cUTel T GRET I 3Mehelel Al A &, Faadr 3fae e afrse o 3uaR & fow
T e33R AT SRF Feled Hall g

o0
détamaifees @1 g2a oo d
HhTIRT ISk &R0T , > = -\"_,“‘-:
wé \LL Ll
e %
MOFs .. %
7 i :
4%&;‘ T | faema @ s
N

Gdaraifees a1 srasitwor i ! o

1. I 1. MOFs 7 ST sheeh wetamanfean feshmam st aitrerg wfaffiea fred srarsiraor, gva-sehmer s
SIOT, Tt | SATAT JFHIUT 3 U: JUANT 3 1T Tishor Imieret 21
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Sta-RfFcar sgaor
Sla-Rifecar sumtviideare qg Rfecar diegifafeat &
fahre & AhT &9 @ HRRA &1 I§ HITooA H U T
fawre & Agcaqor &t A ¥ T § AN $EF W FEed

¢ : fee vd 3UuRtcA®s IueRUl @ f9drE, geu ud
3mena Rfecar 3gaor 3R 3o fafaator smanfRa sifey
Td &d JeIRIYuT|

neel5278.csio@csir.res.in

qur IRASTT

o FeurcHe B (@wd) Fe yumel & foT Tca9eT 39T FT A (OLP0273,
PI- 3T. AdIeT 2r&AT)

o IF-Iss: RN Fsfadl & A Mee 3R 3R & v dager T
ARG 3R Fgrdar Iustor (R3S SF. AT s

o UIhEg VAT & T arer wfdetor 3gaon 3R afafadr gres 39O &
faehrer (GAP0437, PI: 31, afieier $#AR)

1ol TR

o TLFHI WM & gAEET & fov safafdw 7l &1 aeE (3.0er.dr.-0314,
qr3ms: At e Tean)

o uifhaw AT & fov arer gferor 3ueon 3R afaefiedr agrae 39l &
faehrer (GAP0437, PI: 31, afieier $#AR)

o RS- A3 FU-AT AT & g1y & qoaw & v adse Rafadr smuiRa
3YRIUT (TATSM015202 (SsegddT.3), d3Ms: 1. Hlelel $AR)

o FHH JEAAA IMURA £ §o3 SHIFMSATDT (TITHS) STFON SIS A D
ofd & Taarfad aredr (Sieh0487, N3MS: 1. Jid HAR HIATT, Tg-d13ms: 4
Holld g 3N ST, 3@ ayean)
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IRIGRIZ 3yl & v e 3ngde B (TAREE) ¥ Alg T Feges

SAEThr (HE) Bfd w1 SeRfea FEA JefOAar-3maRT qaegH = (3TIdN0315,

d137TS: ST, AR I[cclT, H-W3TS: 31 JATT HHAR HETATN)

e HFOIcHe A (Hww) e yomell & fov T Tca™s 3uaor &1 G
(OLP0278, 9I31TS: 3T, TdieT QraT)

o Jghiad RfhcdT S @1 A 3R I IJ[AIAST HT 39AET Hh AYAG
I e SNf@H &1 gaffaor (FBR010304, 9Y31S: 3T, sidie )

o ESH AT (THTAN015201- WP 4.2, PI-) & 39T a¥ah R & e’ FT IR-
3TehHAS faAgeT 3R JatIsr. AdieT Lr&T)

o AEF-IMES: R fapicrdl & dAerfais e 3R 3TaR & fov dager FheRrEdr
ARG 3R Fgrdar 3usor (R3S 5F. AT s

o T3 cd g & for werass A 3muRa Se3iRa Thark (M37S: o1, 31fAa
CIEED)

o WETH Hhal & v aF-effe fher amuRa daftha sefomar (dans: st sfAa
CIEED)

o Tacel Udlc TEIAT UIed Hagal hefeSaierT Yot (H131S: 1. TaTeT 31)

o TN F & NS () Haur T F Bowsa 3R e (@i3ns: 1. o= 3m)

o SIfe-228 faee & AU fadAT goiear & 9dr oenel g Shioteer Raw 1 e

AR i (13 ST o7 3m)

6.3 M b eHeHaR & fiu srafaRa 7 &1 fae
IR FTUPR  : TGS 3R gRT fad mfvd

GRS ST - 3UAU-0314
ORI THE - ot 3ReH gesit

IJdAT H QAefad 3cuel # Reafaf@a fadvan ¢
Q Tl shAThae tovd aRYY 99
Q T & 91T R & AT & v Taeeh guRe ao
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O SIeEe g9 & X varg & fov s&eide uu
Q fafrse 3equral & |y sFide @ It & fav vids, 99 3R arex 99 (T
oI 35¢9)

Q 3fAN-FAG3rer 3reled & AT JfE 1 IAT ST
> AY-gelge, Yo IR IFd R@ra & gar efemar
> UThdT & aRI 37, &TR 3R guRel &1 requfeata
> 3% IR FA gag
> TI9H T dlelehal JE 3R,

0 39AmETehd @Rt HuiRa R

IFd 99 JaIg &3
gIR 99 YaTg &
SITITEY 99 9dIg &l
STl &1 AT
3regl fhegerd ogd
safafad & aary
Safafad &1 dargaAT
U Srerd
sfefid Oy

o 31, &R 3R ST 3igard

o Na+ Higdl (mmol/eieR)

o 3faRad e 3”1 Na+(mmol/diex)

QO #7eMT ganT 0T fodr 1w SRee:
> 3egr fATdesT &
> UG FeTIT
> HHAZ &I

O d8X AYes! & IR
> UF gard 3R AT

ek T gaTd N ATIATE

HREEY

STHAY (CF-AFsT I2R)

SATAfAT &7 drgATe, fiea 3R arelehdr

> ARG AMEST T AIRTEAT

0 3T ¥ A FNT F PevRRd & T o & gRe
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Q §AT & A1y AqH (UHA, b, ETAN, JUG ol T) T Teeie
O J9-T9d AR Brureldd IFd Jarg afdhe
0 alex g 3R FHor
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uIfsad A & fore =mar ufreror Iuson ok nfa=fiear deraes SusuN &1

IRASHT HTUBR  : BRI U
RATSHT TR - STEUt0437
RIS UG - 1. A AR

yerfar &t |férea Ravor :
v 38 URIST # FOG YaUll & Y UIfhed el T Yo &l Al Teh FeAlhqoT Hr
A Bl FOG YaReolt &1 gl wifdherd At & @iyl & Ay e gl

v qf$Eg i g gl arell FOG geaAt3ll & Idr ol & foav #fi afeter 3meniRa
TeaRes faspf@a fhT 97T & 3R FATSolish ThdT & T gf3-aafiar AR sg-gaftar gefferor
foar arar gl ag—a?ﬁwa?ﬁwwa;ﬁvvwﬁﬁaﬂmﬁﬁmw%,%mﬁmeﬁ%ﬁ
3R FOG & dT¢ &1 et T AT AMAT

v Uiféhae QAT & FoG Yadra & foIw el arediaehd TR 3ushor fashidd fhu g,
3etehT SIeToT foham a1 3R WA sgagriar adietor e arw

fRe1- 1.3 =gRI-AYex AR & 714 S (a9 & e snuRdt arafawar snuta
SUHII
IRASHT BT ISR - TLHSMESMR gRT fad Tifva

TRASTEET : THEAT015202 (SsquiE.3)
GRS T - 81 Al HAR

v SIBE3N-AFC e Baesd Sg-gfafhar aeell & Ay gy i SRV Jtd #e & fov]
v RS f3a5H & Heey AIFCa 1 IoR $eihd [asfad fhar a=m §
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g IRATSTT TrAffe FEEeT A1/ FAET ) GRS Sl & 66T, S@srer T W &
wed Hatll ST (SeAeld ged 9N)/faspid &l qar oelle & §aTd Soedh, fSad Taeey dar
T AT H Sea@e1d waAr H1eel| RAfdcas gart fafde Aqifas afadt # gsges 3uwmui
& 39N & STaolE, SEHT FAT W THUas H GaTdl & U gl g & Jedle 3R eare,
gl # AT faAwaar & 3naededr gidr g1 Faaifald SHRIRISIRmh $AS aredr 3R
A TgdleT & f9hrg @ Teh Toheilehl ehfFd H Tohel H AT AR AT & &7 H
THS 3R e W YIBIel aTel el H Heg THeldl|

ARPRId suEr ¥ R deaty gae o @wamaens) d ura RR
Hure TURE! (i) B BT SRR $H gguwI- TRy gatqaE

URAST BT TSR T3 IR-Geg3ie3il (3idie faa aiftq)
URATSHT TR - 3NTAUI0315
OIS e - 81 SHUND T[Lr/S1. U=Id $UR T

Al fee iR 3R Aeer & o @8 (@Feges e sfd R TS
Hefew (G SATSEN) ST 3Hcdd FAgeaqul ¢l Ig IR THANRSMS AR @
ofaal & dra AT A@a & AT 3eatd g fA&TOT Teheltenl, AT §T & FHodlogereTer
=X Acash (HITeTUs) AR Sierfed vsadRae dcas (SIvTs) HT IUAET Fcll gl HiFA
T T 3cTeoT OIS SfaTT THIRIMS T FIHAT Fds Fere AAVART & 9417 @dr
g, Safr gues W ST F AT THATCHS FTABRY & AMTAA Far &

FHEHe RigH (@iew) FieM g ¥ RiT e g Sy &1 e

IR HT ISR - TLHIMESMR gRT fad qifda
RAISHT TRt - 3TAUI0278

BRI E B RO LRG| - BT, A Tl

FFareae g (Hiew)) T98 e 3mad afaal # & v §, S d9 gidr § o9 fRar
39T & FHFAEAT & MR HT gdld Fcishl & TRFWROT AR FR AT yanfad wcr g1 deq
Aifetefer Barsaw Arhe, fSae qea 2023 7 200.4 fAfazer 3ARET o §, ed 3mEmd,
ol dlet 3R Qe HARAT & HROT 7.5% Thde[d af¥eh gefdr aX (CAGR) & FgaT &I
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351G &1 (ST GMI 2024) | a8 3YHIUT HAIEHT & GaId i AT &, 31X 30 mmHg
O 3F &1 dHFucHed aid HEarcHe ASH FT Hhd AT S1dT ¢

R

v &H T drell, TaeRl 3R goT: gAs |

v Frifid, @8% ERT AR 1
v AEEder Redowed @RET I8 F @ % ﬁ;
¢ ’ o mmmoCY =

|
v HiFtee AR diéd.
v TATHUS-HAIT  Ued TRl ¥ Refes Hew AifAcRer fSarsw

Sgpferd fafeily s &1 faer iR ara daeht smm=arst $1 SuahT #36
AYHE W & ARR & SAGH BT BT

RO HT ISR - TTHIMESR gRT fad wifa

RASHT TR - THEI3R010304
ORI T - 3T, 949 =@

I8 R AYAE AT 7 R H T ST R e sfeew & o= & St &
SEAATS T WA ' g e & AT wS-3merRa arel fFeivor W Hfed g1 =
ot 3Thsl HT HIAE ToAlhT, S HETTT &l 3¢aed AYAE AWAT F g4 & S
Il Gl 3ATHACIATIN BT IaT S9TAT g1 STk IROMAT H TS Alsdd 3R eafFderd
SHTEH TR & 366 aTa-YoATdeRoT dlel S A &1 S8 Taey dar 9AqRT
My foem, Y 3R 95X Sy gausd # Ace ekl 39 de, T3S TAsS3I
3T, TS1TE 3R I IEAAT, PIIE, ATAAATS A Fel 350 fAwAT T e vahed foma
ST g &
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Informed Consent Doctor Assessment Plantar Pressure Analysis

Dimension Loft Reht
231 7mm 232.7 wen

655mm 653mm
1630mm 167.0mm
reolren  143.8mm 1449mm
T BaGn  37.3mm  36.8mm

AN
Single-camera Video keypoint AN N
recording detection aigorithm i
(e.g. OpenPose)

3T a1 3T AT

ST U BT SUUNT HIb W F R BT R-3MHP A 3R ydeM|

UROSHT BT UPR  : HTHSMEIIR gRT fad T
URATSHT TR - THUAYI015201 WP4.2
ORI Td - BT, 749 =M

g URIISIT SGEST (THZ) SATSIIT dehelleh &1 3UTTT dich HEYAG-SioId W & Ied
(DFU) & e fereT 3R gaue & fov ueh IR-3msprds gormel fAhf@d s W Figd
gl Ider [92evur d& diffd 9RuRe Aty & oW, THz safSer adg & #r &
Fdal T 3eheled e H FETH o0l g, forad e ugare 3R i@ [ o &
AT gidT 81 Ig Teheileh DFU I8TTad 81T # Fdeh STaidiolel 3R Hdgell &AdT &
A Hedishal & AT veh gIiard, fafeor-gad faseT e el gl

DFU-TERA SCAN




IRG - s: RRITR® fagpfaal & Aeri—e fAeM ik STER & i dag-! weRiddt
ArfeRl= ik Jeradr Su®Rur

URASHT BT UBR - HTHIMMS AR gRI fad gifta

RIS ST - TIEU126-3.1/3Ta010271
GRS UgE - Sl 3frd arst

aRp-ags, R fapfadl & 3TaR & eNie Hagel Folal & gl & #ad 3R duh
e 227 3N ARG YaleT e §1 Ig IRIRE FA-RAlegeqe Hecdss At &1 Th
e & S Hagell Holel &1 fdsha 781 1 Féh T F ¢@ 3R 37T 3TAR H @ Uehell
¢ TE Tashd 8T & FUIcHS TAATAIT T I ol & AU TR FFedI ¢l & A1y
99 Bhiel W 3ea-Relleg2el daiherel Faall AT Jeld X Hehal g, Sqd 3TAR sfer
§ellel H HGE el dlel TASC TT T Bld ol T H dqdide AT H dar Thied W 4T
3R 3T 3Mehicr Tt T AT #Xel & T TS Tl ol IYANT it aTel ATihehol
o $eXhE AIFedA &l fahrd Al gl

R AT & €27 & 91y aRF-I3s Neeny

Wh-81 : <d e & e vads fawe smutfva SersiRa =R
IRASHT HTUPR  : WDHR 4 U

oIS : T9-0464
GRS e - Sl 3T argt

died fafthcar & AT 3uged ST3ke Fhel ITR0T, SE-FIagel AT I W IR &,

forest FereT & Tg-3eAE FATT A &9 §, S & e & gfd ddeerehe § Ry ww @

URTH HGEAT F &ROT T YT o, &TIIE/IN-GTIIET ©Tal S gefiehe] Hlel, Gl AT T
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HedTohel el AR Geideeh &7fc T 3MThelel el H| Tg-Fhrgel T TR Fer3Rer AT
39O T eiersy fSarss fnar I g1 &d ©fd ST H91%, & T Hl Hedidhs 3R Eddesh
&I T 3HTeholel A B HIFCAAX hoAdeh [ahfld el & B FIlid W gl

HeTa® Abd & forg A7-2fP ¢fbw smerRa wafda gfew=n

ORI HTUBR  : SERB gRT fo< it
ORI 9T - STEUt0484
GRS T . 81, 31fd argt

IS a1 & AT wgUA Wit 3R AR & I el AT 39 GHeRT W FGA0r @ 3R
Gl & WY Halg A H Heg el Sl GA &1 T8 IRAISEAT 3607, AT &7 & grsaen-
AT e Efehar el T TR A, IS AT LRI Aehelich T AT 3oTohY, SeXiohed 3ol &
T 3M1S AST-3MUTRA Fehdll & &1 H Teh Hgedqul d<ATieieh 3R cATagIRer TG STofell &1 I8
TISChIOT UTH geiFed eIV Sellel o YATH el & Sl SYAEThATT I Tl a7 M &
fBfoicer el 1 A 3 9R & &1 glaer ges S 3§ Jde e # A
Ahrererar a1 Ay Fa:fohar 3maegerarsit arer @9l & folT dehelleh I deold, TATHA-ATAd
aRTEATHAT H aAAT H ITelet FgN gl aTel AlTd-shege 3Hcl:TohaAT3IT &l HAHTTAI3MT T faedR
He, STAITRAT 3d:ThaT AT g T, 3o T &TAAIST el 3TIARTRAT & forw 31w
goreT, gATAR, sATHT 3R 3Tehdeh STl T &THCT &
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et Adie AeTadr U Hag-! sAeIgoer= yurelt
RO BT UPR  : STHIMSIAR gRT o gifta

RIS T3 - THU@UI2028
RS T IREEE]

$H MY I 3ecRY &l FHT Heal W AT higd Fleh Hegarel HAUgoier & et
TR FATU Vel e g Rfehcar wFEAT & o9 I7T dF ted-Y F q9h H G F HA
HAT 3R o TYA T HTGIHdAT PN AT Flh 3oTehl RN LRI PN wdH AT SH HA
# s g ¥ Harferd gurel Awfld aen iAo § fSad e guilges 3usor anfier § S
W & W] A TF odrel HAR A P &0 § afFafaad sar §, 3R s e sara s
TR T GRIETT gl & 9ishdm it T Al & &

el o & N (@) yaur @A) &1 fewms— ik fae™

IRTSHT HTUHR - VLGSR gRT fad diftd
RIS T3 - TS TTUI24005
RIS G SIRE L]

qRASTT & T FET ot §IPUST oiFel dTel 3TT-[UIET dTel BIC/AE enfAe HY Aol
arf¥er Reiet & gger & v g7 g REt 3R 3iepst &1 3uAeT o w1 56 RIS H
HAET 3¢CRT Foll-HeUel Folaeliorrd 3R U fhBrIc, W 9d FAUE R Hiod, H &
IS (BTE) @0l I & fov Tacelt doeies Aefd Fr g1 I8 IRASET T YR 39y
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BTE 40T I & fdad W &Higd § S Ted STAE AlSYRIET (PDM) HATSHIHI &I Ueh TColehalet-
Tafafthe géEIes Afhe (ASIC) & AU Thishd T &, [SIEehT 3eged wa fa&9oT 3R wgeias
e RIS UIed el g, Toraqd 3Ty qoradr 3R ecH garar # gefe g g

SifFfaR-228 famm & e faw™ gdenr &1 uar @+ =g Hiviaa Raa &1 fasm™
3T myfet
RGNS BT YDHR  : TTAHoId

RIS I3 - TUTYI0063
GRS U IREEE]

S8 TR & ATT 3662 A & 9@, 9 AR 31T & e W o6 & v
qHEaT HEET W AT IHTUROT 3N Bolse AR & g1 Tg Shisee g, dara
A T19g 33T ST RHIST (DFDR) & 33 s &I H & Th & - Sl GEIcaA i AT
1 TOATT & ThdTe a7 &Tfd T HRUT &efel dTel S e & IRuTolel Hatl TRl &
T STl &
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Teforie ¥9¥ e e (ISenS) ¥ forg Sorear F= (CoE)

geforoic sTEHCY Tah 3ia:fawlt AfFIRHdr Advaar & &7 # 3| @
¢, o8 AT favelwor 3R Boss W Segfear & wifdeiy goma
aRa fFar &1 IF 81T AiMe Fegfeer daedie AR TediNegH W Icafts
AR X1 8, ToaMReH & gaeneT AR A T Taegehdr 3imsl H
YHE AN §| AdlAdHd GO, AT doheilehl 3R TG0 (miniaturization)
T TR # eI, erel hegfear IR HMeT oAfeiar Tehellehl shi AT Rl

I 3 3T AGcaqul &l el &l d=rfeieh HE 3R F&EeA (ISenS) &
TIT Scehsedr e (3chtedr &g - W3NS) & dHedisrh dATSS AR BeeA
&7 # qeilieieh WX AR A & 38U S SR 81 38 &g o 3«

IV S deh ¥hT AUdTdell YOIl ($ehY ATdsil JUTTell - EQWS), AaRigd 33

satish@csiores.in AR AFeA (3=3css I35 AT Rwed), donfas gl a1 Jgan
3N Adrael gomell, HAA 3HENa fARAYor yomelr (FREA TR
fATea - AoS) I Talar faveivur 3ustor 3nfe 1 fawra [Far &1 3o
3THYTeT Ud faehrd glaumsit qur 3T Qegar ud JfIeor 9ed Al
THTE & WY, T§ g AcHHAI HRA JRATT 7 Teh Agcaqul Arared
¢ & T R &1

ot A 7§ TR
*  YA-SUGHRRIO] Tagidl HEqq 3R AEIhaAe SAs a5 defell &1 e
ThTehIT
* Foll3s MU ITT-e5H UH Yedel THREN iR 9 & faffies Serarg &t ()
TSI, g, el & U Siefarg-o<fiel $7a=l 1 SeT favelyor

anrtrﬁ'q’lamr

&-72 & TS FHRS ScHoT P TCH/AMAT T g IeaAT

o T & & TAT U A TIRAVT S & TP & AT I faRAwor & fow
RIFLT

© ¥ AR e WeaeH H FegeN Ao gy & fov FdieH @i afelar veanies
FT 3ETIA 3R ST

s Regaast V2.0 FT Aoy - sfteaf®dat & v v safedera AfsT aia

* STANR F TUMAT ehd AATd=il GOl & TEIEIE §c] cTohoiiehl JaTT

* TSI TG -UHS (TTH)2 AR T AT tHH-2 [AAE & v gy a2
gerrsdl @l fatmse, e 3w amyfe

o fSSTel 3R I Ul & 3cueT & foT wieaifcew/asre (FE/E) Tags &1 fawra

* U Ol $-dae: 38T oA I fah
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9 Ty faaver & fav $RA qeftmar-gufad @

o WIS-TaTfeld 3eT fa2evur TATe & Ateyd ¥ Fae &1 gerfFdeior

* AR aReeT # AYAFE & Ol A AYATFEAT T G HS & AU TeaRed Hr
[ECor)

EgYT: T-72 Y Thermal Infrared Emissions & geH/AM®AT FI ed
TRIISTAT THR ; FIET &9 & faaqifia (Externally Funded)

TRIISTAT TE&IT : Yt 0506

S8 URIISTAT T HET 36T T-72 HAET Jeush ohi T A 53R (TIR) 3cHolel Al Fffeid
AR TS Sl T Teheiteh HT AR 3N PR AT &1 SHRT 36T (A Jerr
A gHeTd AIEIHR FEX 3R ¥oier SATSHT FAFcH g@rT & T galeT dl FgAdH Hleh JeuaiT
# SN T@oT T &THAT UIod A &1 oTeT T EHSIN FEATEN elaT-37e19T GRS, TAAPI
(Femeh) 3R TRETeleT 3TEUTAT W 7R §T § v g Teh THTERMEN SellaR0T SIS el
& foT Ig 3maeas § & &-72 & ERm3R Reawx & sad Affiea wrat & ¢ar anv 31k
faffiest glcedic &t ugare & STl 38 H6sf #, VT drgall I YdAe AT HeAT-3709T g
AR &t & 37eEr-3eler AT W 360 B33 & fCCHIUT ¥ Tolsse ISR 3N THSSLISIHR
ds e # Taifa & TS

sg% faRed, SBMSAR SAGRT & ATETH ¥ Tah SIAIRIT eI fhar amn, g & -72
¢ & faffiea 3iTaees Ao J yda ReawR F1 gefior (daers«) Rers R fRar =)
S8 dlG, &-72 FT Teh AUd YHST Nhsieer fhar I, difdh Jo@ Se9PRS Schole &1 @l
ggdle &1 ST TF|

ad &F F AT wia gAe fArawor baas F @ 8 raeawant &
faeawor & fow g
gRIITAT 99R ¢ JI8T &9 & il

IRIIGAT F&IT - &tea 0030
daT &7 & AU ¥Ad $AS TANAAH hAgh & fah g 3Maedshdr faeevor qmest

(Consultancy) & &9 #H Y fohar o7 @1 8, Taadr 3682 adg ardrarer & fov fafdse
UHT AR T fIRATUT FL&T Bl
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g AT JAT & FJId U 3er JfAIgor, TAfdeT 3R 3ieoae Beae vt & e
& & A WEher YerlT fhar ST @1 &1 3ugdd 3UOl HR el & uIA & foU g
AT Tegiadie 3T cRAe B & faU doeidhr AN (deheia ARlees) o vereT famar
ST 3T B

T WFeA # T 38F W FrAR Ao & fav Faea #efle affr venfierw &t
IEYIA U9 ST (Study and Investigations)
gRIIGAT gFR . T &g & fauiffa

TRIISTAT HEIT : aftedt 0474

g IRIANSAT FaicHA HeYfEar I IFAURVNAT & HA Heage 3R 9= @ w@6fea g1 50
IRATSTAT H FaleHA HEGEI & HT el HT 3eaa=l fhar o 2n, Fad 9y &9 @ Faed
T AfeiT (QML) deheiient 9R &l fGam I

AWS side 3R 3= FaicH FYET dlgadl & AIH § FaeH Icd, Aihe 3N Temien
&I STaEIRer §G W o] (§36-31e1 wRieade) far amm|

gfliger QML deelldh S - FaicH HUIC daeX FAIRAHIRIR (QSVC), INTAT FalcH FafAHR
(VQC), FaicH k-fFavee As¥ (QKNN), Faieda A ®REe (QRF) 3R gefas FaicA =g3d
sicas (QNN) &1 fewia (3reawor) fear |

Regaaer V2.0 #T [e - tReaf®al & v v cafdaera {ffT #Alle

FRIIGTAT THR
TRINTAT FHE : 8T Jrefy aINT

ATHIMSIR-BTTEITSIN TfhT &0 T Regaaa V2.0 &1 e & @ &, st & eecarfaa
AfFat & foIv fSase T 1S gHehr caferdara TS FMeT T Seafd HERIUT &1 Hel HEHOT
feeaeraet V1.0 At 3k Bfoea crarEst @t aolt & & 7 tetg w1 giawr gere wldr
gl V1.0 & el TeTU & UREld, IE HEHH ThAT IR TR e iU HETH Selacileie
AT AlSY 3N 9ga FSAI CATHIA & TR B A Sootdel etz 3 3iieTelrs=
alell YehR o &Il &l FATHIT &l FHSA of & AIY-ATY Thiciar &AM I 718 Fraemsit
H Thihd oA dr feur & fovv oM W@ &1 @ &, Ggd & s H 9gFT F$ "eh 3T

svafad & g% §, o I8 Tose giar ¥ FAw-amaiRa qEarde e S dwfousd
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38T TfSehIuT IUATT 3TaRTSe & AT g1 3WETell YIdl T FEUT ddheildhl & F 3TH
aRShel B, Ak TG offaicd SUAIRAII H AR T IR Jga 1§ [ HT Foh|
SH Ugd & HET 36037 EAW AN AIGEAI & WA 81 o HTHh! 1 Teolall, HRAT A3
# grepiceh 3MMaTeT & A1y foeTer amofl 3m3eqe Yered e, 3R Hiod @l & AR s
&1 FaaTferd YgHe &l o] el §| IRAISTAT T Tk HEedquT Tge] SUANTehall TET0T, Jcdrgst
3R arforsieor fr e F #rlert & |y wgdler T aitd e 2

faefar a¥ 2024-25 & 2R, 5@ IRASAT 7 F$ 3UHET & ACIH F IeATAT FId g B
Y U, feeTeTaal V1.0 & oETsTeT 40 Ui YU I YeT: IUINET I FHIEAS & faw
qreToT foRam IraT| sa% ATARFd, Ueel arel 3UaUN & &1 H el WIlfd & Teh oI
gdeTor fRar IR fAsehst & uar Ter f FiEdee, wIs-maiiRa 3R aded AfS R@req A
oo @ 3ot gé’e‘l glelifeh, ¥ Tehoiich HET &7  fagel #wisd & fov fasfaa & o §
3R M SRAT ITAETRATt & fow #AgI & g8 IRTT 9RT H Regags V2.0 S
Taeelt 3R frwradt @ 7 3maegerdr @ 3R 3ife TS HIdr g

A & ATY, U A Uaheld T A fohar o1 T §, St TARCH herr ar Jfer
farsd & Tha &7 a5 ofadt & AegH @ TS H A VAT H glawr em Tg
TTCeTehelel BTSATX-ITUTRA HATTT T Jofall H Teh Goobl R FoloT fdehed Talel Hiel T 5IH
gl

3T FEATRAAT 58 fawrd 9fshar &1 U v 397 W@ 81 CSIO o <Eelg YA &
TReAIfId TE% & HTY $s Hdlg JATed e, arfe Basa & 3gaifar ik Besa &t
T 3ofeh FHATT I T ST Feh| 3eish FaIge o YR W feedarde V2.0 Hir wrderaar 3R
SeTHhY FI ISR AT 7 TET &l

8T A, Gegeger V2.0 & U 3MuRed S dell & Farfd &Y @M g1 el gion,
3YAIThcll HIsdeh HR I Teheliehl & IS 37e7al o 30 GRATSIAT T o1 &R vl &
g1 3 ot F fArcH vhiewvr, aedfas aRfEufaat & odemr, 3k Weesy dardy @
feem & T fRar STwam

ST # TR sFT Aamaet yormelr (EqWS) & T@R@E & faw awsdidr dand

TRIVTAT HEAT : readr 0040

30 URAST A, Soiifagd sf3ar fafdes ($3mud) & TTaEsmSmR-duasmEst § AR

eheiiehl HETIAT & AT AR feoel AT ¥ Told (SIVANRE) Sicash # WA 3ehd dcdrda

YOIl ($FISSe[TH) T cTeholiehl JaT3il &1 B, Aiady, 3adi AR Al fAamgy i eresnd H

EqWS & 17 ®all 2025 &I S ool # &g 4 & &I & ar off oeman| 36 3af &
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AT, ST R MTHIEIHR-ATHITEIN 7 EQWS &1 d9Tefe 3R Aoeis AT Acadh # o]
el T Teholcdl TR Tl dhI| SIHTSTA o EQWS Teheiieh ol HIdTel, S, SR 3R Aoets &
Ao fRFRAT afed s Rauresr # RAPT fFar §1 50 dvdis FF w8 yfafsa Fat w st
T fohar arn &, S & ofie 3R i 3 #Arerd & 3T Gie@ifdieh S qary Fat &
# 3mafaa RBfecderer Fdwa 3R $3msva &1 60a7 aTi¥e WA @A |

Y &, DTEIMSIHR-ATHINEIN o ATHIRIA & v v 3ifaRed g0 spreaR el
el 1w YE T g, TTad Reed i1 faeawsiaar AR ooy sriherar giafRad g ao|

Tl & (TUHh) TAS-2 3R ToHIv Al vAs-2 A & v vagsl tAs-2 gahsar
1 T 3R 3mqfet
TRINSAT THIN : 3ol HETIT

IRIISTAT FEIT . STt 0356
GRIFAT FH-TITH : BT, gl FAR
TRINTAT THE - 3T, & 19 (F113F), 4 TR TINT (3eiFciliaFa), 5T. HrEla are (THAb))

£3-317 feFcer (vagd)) 37 ud aiftfsas ael geaast &
CEATdSl H Teh Hecdqul Fiehidec YUl §, Sl YR hr
TUfas= SRS dT 1 38T 3T A T greelt Thia
U8T (YISiee) aRT FAMT AT &1 SH YOTell & HATEIH
¥ URIele 39 IRAA F T2F & AT @ SR B o
Tohd &, foaa ufafsar 7 3R o # SeoE= gefer
gicl &1 Tagg), fa9y &7 @ ogr faaEt #, @ T @
33 3R T aediaoT o F & folT Acarads §
3R IE FLIR 3R TR & & 9red 3iwsr & off RfAg
HT TohTl gl

Fig. & Head-Up Display Futuristic Model
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eq Facel Taggr yonfodt & fawd # eawsy Aerere far arn g1 aRues =g 7 ur:
B8 SScad Hqs ¥ TS (CRTs) &I 3UT fhar STl o1, fohq] 3R, o Gafdl v 37e
SliasTerTel & HROT AT T & high-brightness 3aeTehdr3it & 3ideTd ¥ CRTs 39 3v=fad
8 T &1 TIAE H THSIYE STeUHC ATSHI-TSEC CFelalisiiel Ud Hiedeae s T 3N
O 39T FRT SITT &1 9RUR TSNS 3R H a97 gl §, Fich €97 & faeqd &9 &
T a2 g 3R T2 /AT A F7 = & fov Ffea Tx@or fr smaegedr gidr g

Adiidd dledfardl, o8 fAadfas iftewra dea (3130) AR 3ifcoha dgemss, & 3939 &
HiFdee 3N goh fdhed IUCEY §| daaNgs-3MUTRA THgsl #AdH 3R Td Thid & Y
3ed faea@eigdr AR 3UHFar # STeldl Jeld #d g1 3 U 3 & JUN W,
ATTINSIR-TTTIEAT 3T AT & AR BRI geawon & for #AEs-Ered 3R
Tl HTCeehel daaMssd MR ol-SIhsel TIgs! fahfd X W@ &l 38 A fwed #
FiferArT AHiftedhar ey 3N &7 Fag VT FoNl (THRGN) U greeff d9emss wola &
THSS | ASH-TBTcd & dige NeH Fufaer & ATETH ¥ YA 8IdT &, NdRe & § Wiafdd
g &, 3R oo A (&) & fawga 3R @A o Srar 8, w6 veadaee afdar
(§5T) T SIS ST ¥ FE BT Ao AR AR @A F 4T (Fov) F Rre 3mame
gl

Beam Combiner

Diffractive
Optics
|Feature sizes:
150nm to 350

o daanss ifteaw ImuRa A-NeEa IS F1 ITUROTHAS JHiftewa NG|

TS Yol A et fRdyand

Ig Tugs! EeHA va f3foied §ur e &7 3udier aaT &, fode Aead @ g 7 o
S gfae garr faffesr fBecer oot & AT 3R gyedte fpar arar &1 a7 feeH amse
HIFSC TIRSPIFE (TAHIT) THF-| & fov AAv §7 O Soms fhar = §, 5w Bfoed saer
% Pipie f3Trce BTed (@EvT) vfaafaew AT, [AAY 7 T THRTESTAHT 661 & AW
T ¥ dIR f&U 9w g

fBreer nfhcamR (feeoer anfocaR) faecrsa e 3R seifdea faoica &1 3itaRel e
g g g, S 9RaRe anftherd MATHer gfae () & Amaegerdr =6l 81 s8¢ T
W, T5 A T HilehiR HA A9 {EH-3-T (SoC) dehelleh &I YA Tl g,

fSed afhar sifdre el 3R Ferel ol 81 I8 vaydl Rwes v BfSed dur e @
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39T AT &, s Aregd @ w=gd A Bioed Beca gfae garr e fBecer 9t @
faaor 3R geds Far Srar §1 I8 R{Ted ase irde tIGhYe (TOdIT) THB-ll & faT
v §7 ¥ Bomsa fFar mar B, Swsd RBfSed sas A siete Brea RArea (@Evw)
Tiaaifaed A, AT T F WRIETAHT 661 F AT F7 F TR T a0 g

fercer anfehcaar (Beeer 3nfheaR) Tue-esad e 3R sl fasicw & 3fiaer e
g el g, f9ad RuRe anitherd NATAT giae (STy) &1 3raeashdr =61 81 586 A=
W, Tg A Y HiehIR S A9 {EcH-3-RT (SoC) deheileh &I YA el g,
TS wfshar 31 orediel 3R FHerer a=ic B

Tg-FrcHS e RS Yool 1 cATGETEIRROT-Id cAqEddl AT IR THIEIOT
AT

IRIIGTAT TEIT : THUAY 2030
TRIITAT 7T : I I FAR, RS derfaw

SRR &S 37T 1 Foll GaTal $ Seol@eld & § F¢l Fhll ¢ AR FIFd TSC & Held
faera o&g SDG-11 & Witd & & AU 3cAd Ageaqul &1 T§ depellh TSET TR T
cAEeT® § AR 38 TIFAC & 3ol Aeiel g&arasr 2019 Jar Aifd AT dr ECBC (3
TIETUT 8797 dfgan) RAE & fder fhar mar FIATEmEsm & Bre-da Wolded & qgder
T, TANSISUE F §2 81T $7 SoldcIhliAe SIS &g (1 fie x 1 $Hie) Weeny &
AT & Tk TaeRl T FIfeer ufshdr fafla #T g1 37 WISy &1 AN ASER 3
(3r@Ter 3f3ar 7o 3R SAUH AR S5 & AT RAR FOR wieTor fRar Sreem arfe
3o7ch HaToled T AT AR Ah a3 FHI TG KA1 ST AF|1adATT T¥did HT 3cad 3o
4T & ami¥eh Fall d9d, ARIA-oIms 3R AT agell W @& I9 (white paper) daR &3 &,
S & T gdeunt & a1g fRar e

HTHIMSIR-TANMSISTES 3R ATHIMSIR-TIAIR3MS & JAAR 7 & a9 & 37eqTqeT
o ATETA O 51 Tasr UaTall &T Hael Tehrenior 3R Tl AlgAr 7 ERar & 3reggeT &l 59
ARATSTAT 7 TA3MSISTHE GaRT 1 e x 1 HIe & fdsT Uefeq $r MYt @1 Srwel iR gred
fafsar & 3R W 378 AT 3ot fram STuem| sraer Tehieor 3R 3ell aad Hedidd 8
WTFTSIHR-TTTINEIN @RT TA0T (STgHeAA) AR AFeawR Aepfda fhar o @1 g1dhes
el HERMRETE aRER & fRar Smuem, Sigr & v S W-thfashes ek ST S0 — T
e (static) 3R v sefAw &St & gorem & A @y A vemw, T A el
TAAY 3UTEAT & ATeIH & o1 GeTo & fIv AgeaquT $a19e YaTel M| Hhaleer (Fenesta)
S A T REg arer &9 B & @A # 379l R{ATAar & W ggAa & §18H 3T @
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& U U T3s TRIET Wehiar (SOP) o JFrfaa wEf oA & awa fassy O
TSGR 39T ¥ IcIeT fad 9IvorT T SRERT Alfadr & AT S1 AT g2red grem|

IR #H, JIETRATST TR R WIeiersyd gredaR &l f3omseT 3R odietor fRar amm)

T 3maia greay &t fafdes @O & ar Bomss 3R adefor fhar arm|

qUT GTSa AlgYed I dTIAT, e 3Nfe S Al Aldl &1 YA Hlah Hiose fHar
IT|

T N A5H A WTHINMSIHR-TEIRIES H Jdard fFar arar § arfr @efr femait &ir
SlaRT & 3eY 3N 9E & A, gdl, FFF A, arg dGHAE, AT e Hr R
Fr ST Tl
%aﬁﬁwwaﬂﬁ%ﬁmshéaaﬂ?ﬁm%ﬁrwww?waa
Har (Webservice) fasf@a &1 15 gl

ser fagpsremsaee 3R RO Seierst & fav ve Shgans smuia deamse o fasfaa &
TS B

3eT GIoT 3R el T Ufthar MTEITSIR-ANIRAE Ud DNTAASIR-TANSHSTHE
& FEdNET H uIed HT TS

" e e
1 f .
3 " xam =
> {= e =)
E e o 3
—E o R ?
% o= x :
E Al <
: a4
e
i e =
—tals o

R R

IoT Portal: Real Time Sensors Data
s W]

ke

e ST
Frimw e s

[sanizcaicn otn Huamaiumao Reoehn Wareiss| Targaraure | ericty| T aNiciatur it shcithre Senscroceias TP IR1
1 o ‘ 1 '

ML

THIEHNT-HTWITENT Foa3s W HFd-eEa 37 wag 3 eREh
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Refa gome Y aﬁm—ﬁmﬁ, IR F FATT
el ¢1asT F T & 3er faeewor 7 _Affiest 9R & T GaRT 3cUel 3¢ A FaT e
3R 38T Y AR ATFAS gIaT &, o Taia)or § Heftd Ageaqol SRy Ired T ST

¥h| ¥ T A 9A, 3ear, gar fafetor, o (Shrer digan), iR @dg dvEe S

AThT HT AT 813 AT @ THTAT ST HT 3UANT Foll efeheled, TORLT 3N HRA &
TAIRIER, TUT YaTefATIIcHs WA S S IE9aEn 7 fhar S g

3TEAT (Humidity) #lFa, $1a9 & 3eX & T, 3R sfafafet (S & @er geer a1 &
HYET) & HTHR Feelc Bl &1 AT & AU SHh TSl A [N el § 3 AT oy
HGAT dTel AT HI GgAd AT S Tohll gl TGl H TR IJFA dGAT & AT Jg-Hagy
BT &1 34 W & ST TEY HI TAWIVOT Ik T§ TdT olINAT ST Tl & o 3Tar fg=or
JUTEl TET Ak A I R T & IT A1 |I3RHAGTS I & forw el ardey gar ardAeaa:
30% ¥ 60% & T I 1 3/ AT F A F AT HYFAUT FT FROT a7 Tl 8| I 3mgar
38 HIAT ¥ ST Sl 8, @ 3o U forar S FhdT EIAEAT # 3o gei Sfe Rara 2
CATSaT T HAEAT T Hevel &1 Fehell &, STelfeh 37elleteh FRTEC 3cdTeeh TN HErIfelar AT 3egfard
dfeerersT &1 dhd ¢ Fehdll Bl

Humidity Relative Humidity
S0
&0 20
. E_"'_.‘
8 70 N s N~
_76 &0
£ 0
EM Z a0
72 P
70 20
68 12
=
ECEEIEEIEIEEEEIIEIEIIEIRERECELREE 3820288382889 8S2588388s883804
LR TR L R R R R R LR R SR E R R R E LR, R R EEE R EEEER SRR R
SeZZiZ3d 58S SEFEAIRRANARARETIFIRAS
EREE R R=R=R=R=E i Time
Time
e 17-01-2025 Smart Panel RH (%) o 17-01-2025 Conventional Panel RH (%)
w=Mormal Panel = Smart Panel e 17-01-2025 Outtside RH (%)
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e, Outside 17 Jan = Conventional Panel == Smart Panel

Fa138 IMURT {IT-eBH gAe veelsr AR 3 Ser faeayor
ARd & Rffies Srearg a&t (A) F3dY, dF, Ranh § fua seag-ada s@at & oo
gRIISTAT TR .Wjﬂ?mm@auﬁﬁ

TRIISTAT FEIT ;. TIH-59
TRIISTAT THE : 5. HFU PAN, GRS darrledd

Ig THES & fav F R slga Rt & soq &9 a7 =ar § - 59 &F awd
aIdTaRoT # dGelld & ddsle fhd g6 oo el 3McdRer drdig 3RA (thermal comfort) =@
T § — 38 [T Q¥ Sioarg aRfEfadl & sae & qafaofig Ser & favawor 3R
SATEAT TGRS §| 3o ATUGS! &l ~PoldH Foll @ & A QU fham o, S g 3R efveter
& T saeas Al FA Foil F 3TAT A §U FA RS ATIGAET T IGAT & 797
T FT g&TdT (energy efficiency) $r IRHATT gI3T faeewor & FoT gardr de, Aarfaar &
mwﬁhwﬁ,ﬁw%%ﬁaﬁﬁﬁam%mmwwgm
sae 3ifafiad, e, werer i e (lux level), REsdT 3R axamt & Rufd (ger ar ),
gIc Forerd, aIfd (motion) e S 31T ATIEEr T IR oft fafdeet Srerary aRfeufaat &
el T Pl Soll AT AR &I T FHSA H JHG AR A7 T FlgTel & IJeFT=Ar & g
ToIdT § T Fol @ud 3R #7ad 7 I@eT arel adll T T&IAT T AT JHIT Hael & gITaroig
HATEET W Y3dT §, I 3R TR S0 I@AT 8T 3Hh 3Tlrdl, FHEH 3er 3R Far @ud 3er
& IO HaAT F 9rod fafaer (heterogeneous) 3T T 3ETTA HAeT ST G&TAT o THI JeITel
& foT ITRerR &

sE% FfaRed, d9A, 3édr, aifa (motion), 3R & Foerd Y dwi & ggae Had &
qITeRofiT ATEsr f TRET & T $r a5 g1 Iy &), g3l Amest 3R ST HeReET &
TEfd T TIIHAT Hl SAlelel & AT FTEIMEIR-TEIRIE SF & AT THh TaR-
et doa 3T $r 715| adae J hI, g IR Rt — s I e & fow smaas
T i & AR 3dF TU H DUEIEIR-AERRATE R ATaEIR-Aeasngsy @
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AF garT Jfad §9 G ST @I §15HF 37cwan, 3¢ HIgUT R F3s Felfdeiae & el
& Hedishat foham ar 8, 3R 7§ Ao

forar o § 1 Setae FafFeady & faT 3 (LAN) scas W @R 7 @ 4G R@&E-3memia
ARH 1 39AET fRar Swem| @Y &Y, TR Acaihdl I JAfeel araler & &7 e 3R
T Tl & foIT TS PIHINAT & TTT TRRAT T dedldr &1 fadeq o s
IGT & W3R HgAT AT IRET & fov Teafaf@a Rt $r ggar 61 75 gl

A
M

CERLI0
Batis 30 churdoat

L enasg |

m—%aﬁamimlofmméﬂaﬁmmm

ATFIMEIMT-HAIGEE F 7133 FlX IR F AT WX 4 w0

D»-—» Total 4 conection required required at ground floor

A B C D
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D—--—-» Total 4 conection required required at first floor

A B Cc D

2750 - 2608 - 2592

i g
] EY
& @[lg =3 i
o e
3 2 1
2 TE ] Bl e 2 T
Z® 255
= *gi[”: g
~ ,,Jrj"
5 os A
g o 50 8
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3— £ N i 04 Yo B 000X 5000
~ [ ] 03 3O 1
o o 0z R
= I ]
4 I C c2 ol
i e B g
DOWN ] E
Fr°
8 el S
]
N o
cFs cFs
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Cl H @ o Cl @ I 01 i @ I 01
/+~L 1500 ##r * ;—f 1500 #—H—f-—f—q‘f 1503 J‘#r
. . “227 2271 opg \ 57223
264 263 2647, | L go7 T 223 220 223
FIRST FLOOR
- N
o
.

T g Tra # Refa e Atsger @ wamwer sk wdaor

HTHITSIR BRe ¢ AT HIg IR "R & v et AR dda stefarg-oredie s1a=1"
(HCP 059, &1& 1.4(a)) & CSIR-CSIO I e FANT & carT Fdifeld fohar 7 I@T 8, S
STy IR & 3ceet MR AT T AT AdleT Tehellchl 3UTIT o AEIH & HT L
¢ 38 RIS &1 AET 3T ARA & et Sioary &t S @sehr, o AR Wereh &
FA3S-3TART JTT-CBH UHA Y&l R W &iga glgrents, o 3R e 7 saa
fAHOr 7 38 & HROT CSIR-CSIO &1H garT g8l H&X TS gl fhU o #% §, 3R T8
P YT & 9T WoT # forar swemisas 3ifalRed, CSIR-CBRI, T3&T & g TUal W
&I 35 IR § Haell § Haftd % Agcaqu] dlﬁqwlﬁqTaﬂTq?TﬁmgéEfl

HRA T A Alaw aRIEAAEn, S8 grel & 7 Eoel # u8Y o (§ledq), & & IRIRE Hae
398 e g A (thermal comfort) ST W= # fAhel A &1 3 FaAldr &
AT & §T H 3H RIS o Tah |oT-T&7H Yool Ahf@d & §, St O A Fo138
TATTfedd & A1 Thisha el &
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TE GO & shdel ATIHT, e, 3 & Foldrd SO gATawoliT AYEsr i IREN S &,
gfed Had & BATT A aEafds THT (real-time) & FATNTGT oY Tl § dIfer Fall gatar
3R 3afer 3R (indoor comfort) T 3fefdhelel fhal ST ek |[TRUTEEY s & ATETA 4,
TS grEaer 3N AiFedqT TheoT & & gl CSIR-CBRI & Tlieior s7aai # Hles darel
de &1 ufshar nfAer §, 39 aRAeer o [ffea geR & s9ar 3R wiarofia aRfEufaat &
HIAT AT (robustness) & ey farar §IuRAe qfietol & e §9 & FAGR T &
Jarat # fohar I, SEl Felt gatan AR Harf@at & 3R # A guRr aar @, Sl
$H guTTell &1 garraRfierdr T 9fve g3

forelt it ot gt & 3eaEe &9 wRECTE/ AT (PVIT) Faaet #1 s

TRIISTAT FEIT : THSIHR 040304
TRIISTAT THE : BT, Fe FAR, GRS dfAs

didIET @etered (Photovoltaic/Thermal Collectors) TeeT Befic T Hd o H Hgeaqol i

g &, i 3 adeeol e didh @ g &9 @ e wa §, e shared Syet

R ARG "gedY § 3R F7 3cToie duT gdd Foll 3cuiee &1 f&em & e i Jorar Hedr

EIPVT sholeecd I AT Foil &7 # Teh Hgeaqol Yarld AT STl &, &ifch T cTehwileh!

faerer 7 e A §, THTERUT-3Eghe ASHIN & A 3cdoed X 8, 3N afereaddf aramt

& fIEAR A G S 81 F Tohelteh QH Foll HATUTT 3HUAT H HEISH gl & off 3wl

& foaT 3 Ferer 3R Fwrrh 8, [Sed Fares oamrd & wlt 3R eRIRe BT NwrEe

H GUR gl &l

dIdIET Sholered T FoNTl IUANT FATST o T 3fehel YT 3cUoal T &, Fitch Ig Teh

Tdd Foll fdwed vl Xl & it IR-AdIoliT FarRET W H9RAr &1 gerar § 3R o

AT P HH T gl

® JYHAA, gic Foldd, Ulak A 3R Sl garg $r fRer & for 3wt & v a9
YT SaRT UgETed T S

® IREE & HT AGAE AU & I a7 &, TSI &1 -50 & 400°C oeh g, rolled
hed IR 3 HieX o ag & Y|

® BT FaFH HET HI HieR UYoiel &1 I Folrd AT & v gar a2m §, forgehr Io7 £150
kW/m? & 3R 3iTaRfeeT argaAmeT -50°C & +120°C d& gl

o U 3R FT AT & fov Bara e RAredm $r ggaa it 7 §, FHH ateest 9 0-
100 V DC, 0-100 A DC, 3R 230 V AC ©d 50 A AC gl

® FA3S U ofs Asd @I #ifdeh AUSEh fr AIRET & faT g fhar o g

° @kmﬁmﬁﬂmﬁaa@w%wmmwﬁl




o T YR AA & foIv AhfAd vaslt Aigw Fr FfoeerT Far ar gl

o T TJWT A 3T T A & v a9 APl BarseT 3R Fiflewer T 715 gl

® energy.csio.res.in/buildsens SA &I fsTer Ser fagpregaiRe & AT Hifehar fohar
IRAT g

o THIRTE Yomell & AT 3MS3Né-warH HE Alsge & uged $r IS Bl

o ureR T F ITUR W wH TASH Al & 15A Fie T & Ty Fwfda fvar aw=r §
3R 200W @18 d& & o Sl wetelt #Hex & fSase @ & forar am g

e s
. o

=

w0

Tem,
Flo

perature
g’- !,
i

w meter

IoT enabled Real-time
Monitoring & controlling

T A 3-¢Fel: 3134 ool HI Ay

TRIISTAT T&IT . Ui 060504
Qﬁamﬂrygg@ /4 gg?;?rgmm FRss darfas

I AR T TR TAGET & AU GAuffeh 31T 7 AT &1 TFe 3 HRAT HY &7 &
hifd e # Ageaqul AT s 8, o8 $i¥ Scureehar aé & AR alRE #3 # Sl
Mg ¥ ARGH Freed Pt A FH A &I WEAT & HdTd 50 &7 # Jof @ faeggdiaor
(electrification) @I 3aRshel g1 faed TR W FW ¢oed & AT 3cHolel ARIGS (emission
norms) e’ AR & T 1§ &1 HRA #H Siefel ofel 3MUTRA H¥ gFet & faw TREM-IV
3cHolel Aleles a¥ 2023 # o] fhT 91T §| 3T Telehe, a¥ 2024 H TREM-V 3cHoiel ARG
I SI19] fohaT ST SEaTidd &, S 8kW & 560kW oeh & i SoFexl &l hak hiamm |Selidheen
¢Fedl & v S I did S A1 I WA A @ @bl gl aoAe H, folRme
JeRAT gl argsdl # Foll 3R & fAv Fad ST AweT §1 we a0 39 gsgla
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& AEIH T AAGS Sotell 3cUed FT U fAhed Ued FAd &1 FHF dYAT Weld TaFadel
AFS gI3golel 7l Aol (PEMHFC) & golfeen AfQTIdY ool & ded 39y fashod
AT ST § 19T A STl H Teh & d9ATT PEMHFC ¥ah, 3Taedeh doid 3% Telic (BOP)
3N F Fg de A0 3@ (FCU) enfAer @i &
arfafafer 1 3ifde 3eged gIegoe v A dlfdid faegd EeFed &l faehd &ieTm g1 hree-
¢ CTFAAIST (THETCT) IRASTAT Fr IRURSE &F auiiy FHIAAT & R 389 9ard Fr uifea
AT 1 g aRIAST gEard A gfhar & @or 1 )R Higa g, Tae Aeafataa
3T ©:
1. Wl @ FAIfad $-¢ex (11 Tadh) & Heveustt 3R f3asH|
2. faegd Eeey (Ufdd Wear ~5 foheiare) & v dSTA gIegiol *geT Al olel
(TIURETS) (eT TET) &1 fBomsa 3R A
3. 3T faRelvor 3R Faeey fIRE & TS AR TATS T 3T R g FIA T
Y&t YUTell (THATTHATH) (el T&hon) &1 f3omsa iR fasme|
4. TGS QT HATfold $-¢oFe¥ (11 T=d) & fAT 318a o 1 |
5. TMO-UFH TIET0T & &l 3UANT aah [Ahiad UIsUH TIURAS TR 318d ¢of &l
gdretor 3R U fagervor|
» 3AYTSH Gehl & 33T HIsd dIR - CTHALAA JOTell, gBsifaeh 3rdear, Hie 3rdaal,
» 38T ¢ el & 33 Alsd IR - Sl U, gfassaes daact 3R safdesd Aex
- PTATITRHS JoTel & 38T Alsd - eGSR 3N fuFere 99 R ¢
- 11 W WY Yol FAIfAd $-¢ared & f31se gEaaar i darll werfd o g
» 5T 3189 ¢ & Tafad Affiee geai o dEraATgreds (F¢& 3R aBid), tedivaes,
gISfISTSaIersT JoTel, Saifdes s AN & I3« /AT wlig @ gfshar aIn &
» 3oT gl & T 3R AT FT Sof & 91g, 3oToh 337 Alsel IR fhw F0IT 3R g &1
3omet & foram Simoam|
- ATFHHOT g aIfiicash 5 fhellare #a &1 3T faam amr g
- T HYE A Blsa Tl N3N geet 1 ggare H o7 g § AR @l gfsmar 7 g
- AIThET ATSTT H HERIAT A gISgioll IFHelRlA 8 Tals Tsiered &l f3orsel arfe o gl
- T Al Fo0of & TIU O TS 1SS AR §, SofeT 3r8aol ST Teehl hl Ielstral & alg
qE gl
- HISHIhIoR TR Tl AT Solaciioleh shalel Il ($HIY) T e warfd @ Bl
- e aR=Tes fEafaat 39 38, de, vt TerRAee 3R 3=a-fFeT aude g 3ngar &
T ol Teh FeieT 1 faeelwor|
- gagR faRmel 3R Yoot ATar & fow dSdmens & Al wge ¥ ®F § ST THA
fopar I

» Yoo ATar & O [Affied tATT TemMRed &1 39Aer far =ar 38 57 BReEe,
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TFHSAGEE 3|

- BTt & geffeor dr aéierar & forv drR SSfEaRer deee &1 39T fohar 3T @1 8l
« 3139 oA & [Affiea "eal Fr afda W 3faT 7 & ag &1 73]

= AT Fil HTARTRAIIHT & HTHR BT Foll 3MYfct Ul T IR Ao o
|

- EIETIBIEIeT Ay Shelacy &l URIAS 3arser fhar sm=r g1 wiekersy & fae gerfd @X &1
TRETOT AR TN & §Ie 3T 3ehelal/IRIG R SATTan|

O] FAELY fARelNuT & AU SR gefaaar-ganfad qamreT
TRIISTAT AT : HICHSSHR- 3TN/ 3e7eTe7-He AT TN AT/ RN AHoA 1! HeTT

TRIISTAT TEIT . SN 0469
TRINTAT GHE o E i?Ff?rng

IAA H AR TRIAT # g7 3culel 1 FoW 937 3cUlesh gl AN Hisled H WRT 3R
ST BITHT & 3 AERicIoh Tge] G AN 3cUlesl & N GHE HROT I &1 T o, sieznfarehr
% FSCAH IYINT & HROT 39T I fAAfAT 3rdfegaeanat fr Jorem & 9gd FA &1 3myfash
IMSIHNETHETH 3UFON & IRHAST & TY-, HERBRT sefooid TealiRaHA GaRT e 5T &
g 3N S1E & AT T4 o 9 () FELT Gt H Teh Tefelsh MeAthles &l
a1 T & fSIEept 39T AR T[T 3cuiest 3R gaTar & o & S gedr B

IRATSTT & gl TWUT H A Hdgah Welersy 1 Ihd 9 3R [Aor eanfae an g8
Tdea M, AT 3R A9HAT S AEST & AT §1 Ig JOTel A § F3 AsH # ST
UHhT Feh HH Bl ¢, o O TF 99U g@R W AT IAar g, IF forar Jrar § 3R
faeawor & AT USeequd Felr3s W 3UEIs fRar ST g1 Al & U BT §Hg W RS
qreToT 3R T Far I, 5w @dged gsaddR 3R 3T YHERUT UedlRed H ugdrey
T FUR gU| 3T faeerwor et # FRE fhr e Adest 3R miiRe/cgagr aRad=t &
9T ggHeYy HT 9sdTd HaT ol ROl & 39axon, diefaferat 3k [Jefaa o, ser dag
3R geweT gfRamstt 3T 3T fFU T For3g nfheder T F@r off &) IS §

50 RIS o T 9 U AT TFERT HT Tl ATl 8T &1, St 3fieresT faeiyur &
oIT CaRoT Hedl T Uehsel H HaTH U| IRH 6, T g 3R 37T & ToArd & FHATTIT Hevell
T I & UIER S AfAIal e & AT v #ANT T teaReH Jafaa 3R ufafaa
fohar rr ar| yog@ aRomAEt & aredias qET B AR, A T e adr Semern, daree
eIl A FUR 3R Ueh FASIT 3¢ FUg 3R faelvor gfshar i s anfae &1 5@ gRIsw=n
T 3eeeT e TRUTAT S qoT YA W E e, dRaes aedr 3R TRl Sy g
3R Trey e At TET AR ARaF st F Aeree FeT ¢
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Node and Gateway Devices

TITS-TATfold 3T fa2eiyur TATe & ATeyd ¥ [FaEr o TAFd §relm
TRAISTAT FHR : HCHIHTSHR GaRT 187 GSa/307aT7-HeTa I/ RIF e
Hare

TRINTAT HEAT : Sfredr 485

TEATIA IREASAT T 3662T ARG Hi¥ H J7G Ielfadl H g7 H=T g, 5 o @isd ser,
STU3NgRI-Refled@re 3R 3a-, 3e1 & ol AR Ui e &7 Haefe aF dfAd 95
R IRIRF 3T Tl Fl-gheaT TP HR WSHATIT TealRed H1 o 38H-, Ig Igol
3T TR ITAR TATUTT 3T 3cdeed el R fhAE FF FRAS AT 3idciee Jeld Hia -
MR- T AT &1 58 G & e H UHSAC dic & Y HY e FA@U 7 g, S
gelfded a9 3R AlNS SBH & ATEIH & diEddeh JHI, T 3R ATagIRS HiW STAhR
Yeld 0| 39 #T & AT W 3R Uy A g@da & 9y RaEr & @eed 59 &
AT F¥ gewe, Aive deg Aer AR deY WLy AIRE & q6dd W F o Bemsd
forar arr g

AR A faffieat HT ST Fidl HT Th Sl ool H HBIdqas Tehishe T, Y
feafaat ik afafafeat & fawga siaefe & & fav R Aftew @ S=eElr A wHiEa
AR waErfed fRar THAd SeT d ARG USsedUd olFes] ST & HATEIH @ Tseogud
SRIAHISET H FUAAA F I fohar ST § R Tseegud AU e &1 3TN FIh Th
ForT IR yomelr & sty &9 & vhipd fFar Srer &1 I8 3™ wHT W3R glhd
ﬁvﬁéﬁﬁm%ﬁg@m@ﬁ%ﬁﬁmmaﬁmmm
fA20IOT T HETH FATAT Bl W CATHA H TSeeUH TFIABIS W Al fham aram g, St
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faraaeiy 3R Thodd Haee & AT Asgd gifeder, sty wheor iR ey derdr
gAfRad e ¢

:::::

HRAT IR # AYAFE & oadl A FYAFH &1 I o9 & AT veanRed & s
GRIISTAT HEIT . SHTdr 0492

TRIISTAT GHE 5. R FAR

HAA e (W3S) AR Sexae HE 7w (IMSIHIE) S 3eicd Tehellehl I 3UANT e
O & YOS & SR AP AN ITARTRT H R A & ToIT Teh U3MS-Harfod HeHEry
areleT fAaRIe Colewial fashf@d fham ST T 81 S8 @6 HYATHl dlefehl &l o & della
IR AR FT MG gar o & fov aedfas TFET f FIRET e e g, oad 3iaa:
AGE Iculead H FUR g AR qAiavoly EeRar & dreret e ege iR ATy scaret
T T AT, TR Ygell HR 7S Teholichl Y A & HROT HRAT HYAFE Ulefel TR
7 3 B W &1 IRIRE AYATEr are fftdt dane-oes € 3R sw aREeer a7 seged
JeR AYFAFEN TR R Seaeswhar & fav adfas @ i Fene it feewor e
e g TINTS 3R IMSINET AT oM 3omT B

59 URASET # dIfsAr iR ofd gl udl # AYAFE w1 9T o6 & T 3eed
ToaRed &1 faerg anfder o1, Sed AyAswd aifafafer & gardr fAoReh & o @)
3TUTRA BTSARR YUY T JeATd T arar ATl Tholdd NA[IT &1 gATT = & v
FAGA A9 FIGHST) USeegUH (1 3UANT FXeh Ueh FASS-HURA 3T TIE 3N A
UISTeg @l f3ise 3R Hrifead fhar a—r A1l ST TR & eaaiedd aad & fav
T -Tadield Sfd odfeldl 3YR0T & ATY-O1Y aRdids TAT H o & T@aeg &I
IREr 3R sfgsgaeft & T e fOevur 99 s I™T ATl dRdfde AT el
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TrEoT 3R feeor & glawr & v iiderse TeRET sqEor o Efia e aw
Acioldel, $HAT TE H Thodqas oo fhar am=n, fSad fest @ cwd’i &1 v §s1
STC STAT &1 17| WRIET0T &Y i Higsgaol el 3R O & Al a1 qaa & e
Hohdl T Il o9y & gt #faT afeier Aflser [Af@a fFw arw, st Jfer after dereiient
T 3UART ek BIET G&] HT Tl o@lel IR Fpar & Ageaqot gerfd & Aereret & &

IBee Activity Detection System
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g&H TT A1 UPTIRID b (p-T M=)

B CGREERE] | s 9 afafaf § i wie dm i g
(1) wP=I-yerd evaRM ®) o $v- & o fagde sifded aql ok
et m Aerwefvaed o1 fEems= ok fmfor
I (2 $HgeR wfHd FIATH W A ¢ & 91 giarret, Tfasia glannfee
f 38} fewat &1 faprT ok R-fiwwe wier & g grarume)
3) Fwe-a7 3w, e gAfAT 3R s Ea for 9 fafia =t o
WA & g SiifPea wigaR snutha A1-Td1 & e afga A

(4) i BrEaR oMmuikd vE™a &1 fdomy SfeeAw I®w,

)

¢ R TR TRARIHER, FISSIWI, RA-argw AR, au
gT.sudipta@csio.res.iE”Fr (5) %ﬂﬂ mﬁ m aﬁ ﬁ@ﬁ a; ﬁl’l’ RIELR aT[ aﬁ'lT W%ﬂﬁ?{
|

LIREIEE : oS SR Wieied & forg Ity Argent-A1 fafor g
IO BT ISR : HITHSTRAR foxuifta gfaer At ufasmr
GRS AT : MLP 2027

38 IRAISAT AT 3652T JHiCehel AR BIcHash Tehl & ASHI-a! AT & fow
JcaTyfish TSET GITET T TUTGAT FIAT &1 Fg FIAT “HeX B Aal-3Hicerd hisherd
(CNOF)” & oIt & HITaE3mS3R-AIvasst, deng & TUMAT &l T BT ¢l I8 8 &9
%ha giaer 93 &9 & AsH-AAr FAT0T JmaRa Hiftewa R wrelf@e e dr
IMERIHATHT T G FMN| CNOF Hefe[d Fedeied & A AGehg Gfshar 3R 3eurg
T e eI T AT YelT HWM| TE g AR JifCesho Tehl o1 faor
M difh A fr g [ARAT F FH FIr 1 @F 3R dER gERT &
Taefieor T e & AeeT AT ST T

gREATSAT T & Hrat & Fanfaa fmar = §

1. HShI-Aar HeX HaaT T AT R Fellered Flaur S wuo=|

2. #gHISAT AT glawst & wuver GEd fadmErd, ik, Suafee,
HIFEGAAT 3UROT 3R 3MaRTh FEIh Fiaemv AT &
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IR & e [@fder fodTor 3R Folieed AT g g e § aur ggelr derdr

ST HhAATEsh G T ST el §| FolleTwed i FeT &1F oaTeTIT 2700 Tigpe g o
770 Tape &7 ISO FoIld 6 (Frd 1000) & T 3R 736 e I1SO Forry 7 (Foird
10000) & fow gl

1.

N o s e

CNOF A [GLalCiter] SIERIY QmfeeT g
Felld®a (Ferr@ 1000 3R 10000)

SMFC ool TS (PicoMaster 200, Raith GmbH)

AdasFue forgramhr (NX 2008, Nanonex Corporation, USA)

TUHUH (Dimension Edge, Bruker)

TellcdHTeY (RC2-XI+, J.A. Woollam Inc., USA)

3iTfeesder Tfthaliaex (Filmetrics Inc., USA)

&g Fifeer 3R Saeaw T2 (QSS 200SMS Spinner & Developer, Obducat,

Germany)
JiTeFAIRToT Bl (NanoTec, AeeTs, $R)
SeIhE fordamdr Je3y

ssfFedell $Ues TollodT RUFed 3T« Ulher (ICPRIE, SENTECH Instruments
GmbH, Germany)

10.3IRU%  HAIaeld  TeRaT  (Excel  Instruments, HRISE,  #Rd)

50 &sdl Solaciel d1F foraemdr (EBL, Crestec Corp., ST9Te)

3Wad HHATD 2 - 8 dh H 2T 7T 3ushior W 3 3Rl Tare W Tanfug e

ST g g1 oo SJolls 2025 deh Fellol®d H FUGARA AR gof: w1fied fam siwem
ICPRIE 3R RF TueRaT f&Tea Follasd & Tafua few o 1@ § 31k EBL &fr g
SIS 2025 # & SMual| GRS 5 Fer$ 2025 deh qUT & Sweft| CNOF T g\
Il ATl & FHATRS &7 R 3Tedr aeik & v w3 3, Bieias
scraIes dfthe, Aemhy 3R AA-Fg TR &1 fae afae g
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LIECIEE] : TS & 3 Herahd J&l s Rafed! fewa &1

IRAS T FT TSR - YIS AR fATaiid e uiaremr

Ui e : FIRST0302
— Micro display
Cbserver O ___ Collimation
Optics
Metasurface . Matasurface
out-coupler R s e " " ;= in-coupler
P e I Wave-guide

R Aeahy 3R yEaifda daenss e gomely &1 FET Reaw
38 IRAISAT T 3662 AT HaTH 3rdAes RIfadl (AR) f3ecar fasnfld et &
St TdsnfRed Becer yonfodt & A Y werfa &1 dede arem arfed & dhar gl
Aecrathy HT Jg AAvar g1l § &  3mafda gerrer dr cderar, Bst a1 gaor &t Famd
FX T &1 3HY favgd =¥ &1 (FOV), 93 3msafed, 3o fasig 3R ot &
A arel THR f3Tca g

38 GRS 1 Tgem I Acrahd H Bosd 3R e Fem ¢ A daemss A
Y12l Pl SeT-dhudl 3R H3e-hUel FX Toh| TTANAd dddNss 38T # gRURe Afear
IR I ST ACHHH HUR HT 3uer fomar @ g1 e & grn o= &
AT TH dgINsSs & foIv ATET FYeR T SA-hUToieT G&TdT 45% ¢ A Ao
AR g AEHH FHYR 80% oeh G&Tdl TTed T Fehll g1 Aerahd & Rt
T el B FaTfd W g

: 3N Hit &1 d|TfrepY uet yonferat & forg Sod
PP d ap-1e! o1 fEwrs 3R fae™

: 3T FETIdT (ADA)
- GAP-472

- 81, 6 $AR
9 IRATSAT &1 36T (a) Tl LU, Mk-2 g3-319 f3¥cel (HUD) & fow grelianfthes
daIMSs dAT (b) TA.HL.U. AF Mk-1 HUD & fAIT gleiianfhes &1 PiFagR HI fSars,
fasra 3R veder e ar arfd e geardar €aX (TRL) 3-4 ured fhar a1 ||

IRATSTAT Fheldqash qOT HT 975 & AT gl deheilenl & faT TRL 3 g1f@er foham ar
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k.

1 500 mm

(a) ¥ & A3e Fr v wufAw 3R gfRdaE SeafrEs fiw FEEaR, aur
(b) A Firargert F ATEIH ¥ WA & W TF T TT F g R

TA.®H.T. Mk-1 % faT giaknfes i FFagaw

gleldfher 3iTfteshel Tfelde (HOE) Ueh fa9y 3iifteshal 3/@dd § S Uhrel & faaded
(Diffraction) & fAcHid W FF T gl IRIRS Hifteawd 37aad S | a1 gyor
TehTeT I AT Aqadel (Refraction) AT WIadel (Reflection) gaRT fAdf3d #ia &, 9tk
HOE 9ahTeT &l 3cdd Tl oaiieht ¥ faafdd &iar § oad &3 ifaRkea iftesd s
fore ST Fd §1 greltarhr amyfae dieaifdh 7 fffes fiftewa Ieifat — o gs-
3T 3Tt (HUD) & v i sfeasear — &1 3fAa TATY Yeied alar g

gt dT FFASAR F TG AT

1. 3% 9RERIAT (High Transparency): geitanither &1 @ieaige}r HUD # S5 “HI-y
&THAT Yeld Fd &, [ad 3UIeTHhdT aedide g &l TS &9 H W& ThdT gl

2. 3esiad fdade gaTar R aerded: HOE 1 38 YR f3ammse famam o @helr &
o ag Aftse qerdent ov AT &9 @ garer &1 GROT I1 9add Y, oaw
YUTTe I HHY EaTdl 3R T Yadcles H JUR gl gl

3. TaEqa T*F &1F (Wide Field of View - FOV): IRUR ifCeard &l Jefall # gleitanithen
PIFTS 3HTh A 7T & YTl A &, Fiich Soo [AAT HIUI G Tehrer i
faafdd ae & fav fSarse fhar o @ehar &, a3 egger tRar # o ofd &
BN CCIECIRGIRS

feemsar 3k fAATor faawor

T IRASTAT F 36T TRURSE §F HiFaER & TAH W HiA-fhe gfaeam= aeg
gielianfther §1F SiFaTsaX (HBC) [Ahfld &tam o1l safaw 39T fohw 9w somd 3R
3T Hifas A Iy Y 1S S IRIRS yomelr # off| T HL.T. Mk-l HUD & g iy
FiFaTS R (IUfAd AR gfadae) gia § dife aifed T2 &9 ured fohdm 31 ol S
Gl 3TaRTd grellNTheh S HIFASARRET SA-8130 [aoiad grellanthe ex &r



eIl @ f3msa 3R AT fhar arr U1 $ol-A18el HBC &1 gagidr Hheldae
FE Rl &I S|

: TS Raferdt srwa & fore gl e dass
3muTia fava

- TUgSAEIIR gRI faquifta

:FTTO10506

- 8. IS $UR

=3 Micro display

Collimating
Lens r—\

¥
()
ICEF
(a) ATfSTs AEH-Rewr W AR AT Herw F Wy M-y AfeF BT F BRYE; qUT
(b) w3, (3 Rafad) aftoms

3eraes RATOIET (THR.) fSEce d=rfeien 3R ATt Heqoaien & 3eieh av # yarfay
& ToIT FAgcaqol i e @ 81 TR, Becd & 9A@ 3uhEi & Heold, Ty
&ar, [auurd, faamae, fiem, gferor 3R t@Rae aiffe g1 g0 fBFce & areafaw w27
F AT FIT T SAST AT § ATk G2 Ueh H1Y adides 3R 3THET AGHRT &F
Toh| SHY AlTT-AMT EIR T TeT g1 ST g1 3o STl # & FE=Ii3il s AT
el o TolU 3ilcahd JaTal HI AEThdl gl ¢l AHAI: Tg H Jlchd -
FIFAE-R GaRT fhaT ST g1 IMSsE 3iiftead & UANT &, ST YT SofT & 9Ied
STeTehRT T Teh hid I Fold H qUT AR Widclel & HeUid & AR Jargd fmar
ST &, 90TTell 318 Ficdae S0y &1 alellathes ddaNss & ar 3ifftesdhd Tchl - Th
ST-39eR 3T T 3M3c-Te} - ST TaTShdT gidl &1 sldlaNher HUeR Idor 3T
goh BId ¢ ToIAd dofel A BT & 3R "W-Y" FSEcel $r gatar Jedr 81 56 RIS
T 36T greilaNither daImss 3MaRd U.3R. 3eca & dickesy Gwfaa & gl
AT TR TN Toh Pelersy fAwfad far s g § 3R & w1fd w) gl
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LITEIEE] : SO AT D F&dl Td GHAdT & HIY gq ot
fioiiee @15 A15¢ BRI &1 AP

GRGISHI BT UBR  : 3 FgRIdT (Grant-in-Aid)

GRITSHT T : GAP488

RIS U - 81, Holld PHR a1y
JHTSTANGISS 36T & &3 JAlTAh TTHhl - oI Fold Tolc, 9T dTed, Hehfoldhel Trel 316 -
I &I Td HATCIT T ATGA HTEGTh §| TS RIehelueT geteht MY derdr g1 fava
TR W bt R SR (PSI) 38 3682 & faw 3udher & it & oo 8
STHNATH RAlS F 3¢ TedIRGH GaRT Fad fohdm Srar g1 fieasg gomelr H
hUl-HFd TATERYT 3T Il §, St HREMEA H A0 I@eAT Hidel g1 YT & ITg
3YHYOT g HEI BT ¢ Fifeh SHA Aelr-aifararieiar €T (g ¥of) T gl &
T FRUT HRAT 3T 5 IYROT I dgd Ag] T IId 3R 9k Aafr rgara &
S a@ 3¢ doa §1 58 aRAISET # Tagell Reiloes Sglge Age SSTPAALT (SRWLI)
deheiteh TaeRf@d &1 ST W 8, S e el queFaor yorell & &eh 3R fehoraeit

HIYST T FoloT FoATcll gl

CMOS Chip Imaging Lens Direct Vision Prism (DVP) Collimating Lens Entrance Slit(ES)

TIFAEHIT HT BICEATH
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: Ao MR salleT UI3sT SRRARS ool f39IforereT 3

sefoeic RS 83 (IDH) 1 Bemse 3k e
: W3R fAaaa

: NCP040306
1. Fold FAR EGIL

IE IRIASTAT o 3TTRA selldd U3y SRRECS Uedol! [SUITSe (LP-DED) Ufshar &
frifia ael saE g ve sefasic Bafaes g3 (IDH) fsfia ae « Hfad &
#eRFe BUIfSters @8 (MDH) Tad-81$3T Yourell & Teh Hgeaqol #er & fSasd der
3R U3sT # Tg-3eT 9 & Fsice W AT ST gl 57 f[aueet & HIiEa we
8 oT-Hig AlfeRer 3R Fsds P07 maeas &1 3nssva e 3uvonfot & gad
g - (1) 3TCehel BIHIGT g8 (OFH), (2) Ur3sT f3eliadr sirster (PDN), 31X (3) scforsic
AfAcRer RAeed| DuaE3mS3R-Auasns3 3NThra S g2 TTHSIR-ATHASIRETS
e AR AR Rrea w1 Refaa & W1

Distance between fiber tip and Ly = 10.5 mm

Condenser Lens Focusing Lens

f-u—n—-—

D =132 mm 111.] mm

Fiber Tip (200

Substrate spot size
pm diameter)

(1.5 mm diameter)
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: HeTah Y STUTIRT TG A1 TeAT 3R RpipRad
gefercic XY o1 fawrsd 3R faer
- Hugans IR faaaid

- MMP015201: WP 3.1
- 1. AfeHT URIDh

COMPARISON : With and without the assisting Metasurface Layer

WITHOUT METASURFACE WITH METASURFACE

COLLIMATED
WAVE REGION

| e—
BEAM COLLIMATION - "
METASURFACE

IR HOR A 3T 8aT & 3N wA faeiadr 1 gt AT & 66 Iegue & fov
CENIECS (THz) AT I Wiel T WicdTsd fham §1 THz aRalt &l FaRoT HaAT A
Bl & 3N argHs 3raeiyor ¥ giar g1 safav, sefesic 3N usftea diamiider
ST dheileh 3T g1 38 IRIAISTT &l 3663T 3od SRRFCAET arel THz et TeaT
3R RpiemiRed gefosic T (RIS) 3os T /AT Ftar §1 Hemhy dadl &t
gfFafad #T tear & 37 vpR Bersa frar ar § % g [T THz =e & Iée
w0 ¥ fAafRa & T
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: S 1Y SIS AvR o R WG (TDLAS) §RT 29 H,S
T AR &1 fae™
- HeSE SR foxaifdd

: IHP240008
: off oiTd HHA (UM 3avdh) 3R 1. JUY &. fdaR! ([8-3rau)

g IRIISTAT AdelY AlSACS AT SIS ool Tsoll¥el TIFCIERIA (WM-TDLAS)
W IEIRA g, TS aehT 36827 gIsgioled HeWiss (H,S) I &l F&H FAX W Idl ol
g1 3TAT-3119T g 3R carg fEufaat & 9 v asa-99 B &1 eI v
JANcAS IROTAT & Feaay frar = gl

:' — -"'ﬁ_

90 MA & 100 MA (fie) aF ITAY-ATSIALS CHTALH T s FAT BATSTAU;
4 kHz wTseraisse g & w1 §gaa e 9 Reaa (am); vow gwifas smae (5);
gl gwffae smam (Asen)

: SUFIT 3R Tfderia Sgua 8d LWIR SiRwd Alegd o1
fSomga iR faor
: A3 IR - SHS 31 famaiia

: OLP0285

:%ﬂﬂ?ﬁ‘s{'—‘ﬂ'l:ﬁ

TTSsegIMSIHR  (clied] AT SoWhRs) 3JifCeehel AT oA l@ed  ceheitehl
fafrseansit & ary Bomsa AR Aefia e e & (10°), REET d8 (8-12 um),
fSearey urET (640x480, Meraer fU=r 17 um), AT 16T i ggarT gl (600 HeX)|
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Target
= Optical module

Detector plane
I

h

Range, R f
g P
L 4

4

A

semi height ofobject )

FOV = 6 = 2 tan~* "2 = 2 tan~( >

nod ile
e from the first principal plane of optics

: Rifere 14 1gergs dawrss # fagga wu A frifha ega oA
TRY Wi FRHE &1 A
- AIegageR gr faafa

- IHP240007
- 81 9 udmg Rig

800 TAUH s 3R 1200 TATH Fd15 aTel RAfoeld A8ess da9ss & v T&ITcas
30T 3R 3HeTeheral fohalm IRAT §1 3TOT A &a Tohece I daaNgs Folfsa & & H
39T T are, foree 3uadsis 15 @ 1.6 d& dcoidl &1 s89 fSEade o 3R
SRI-FSETeeT dEIGEd (ZDW) 7 aRade giar &1 I fBeaes cgfeter feeter 3R 3msser
HraFddr &t 3HifCeawra Welifcsr vecelifthere & ATEIH & 250 dvas d& FafEa s
T AT Gl 8, STafh GORehEH Sieiered # f3eufdig ai@i & 1600 TAVH & 2300
TAUH oeh S ol ST Fehell &1 38 AR, 3gefad daengs & 800 w=va &
2200 TATH T el g SS5 FRAAA o2l 1 T g

Tapered
wavcgunde
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: Faferei wie— e smenfed Uet a-a SiifPewd eikilar &1
f&wrs= ok fawre
- FregsmEsR foauia we uRaioH

: FIR0O10303
- 2l falc IROR IR e ¥ udmy Rig

58 IR HT AET 36T HAedl Yol Jifteshel T & AT wieifas géEes
gfe &1 AT T 81 3o o Rfada colewhid R 58 R Asfaa Far =
¢ o I8 wA e @Y 3R sgeAdd wufeler qur dfS$eT o 3cues A1 30 a¥ fhe v
FET H ¢S daIss, AT Fuer, ATl daemss dar AsH Ra1 WX & B
3N AR anffer &1 @l geal 1 CMOS 3maTRa f#Tor gfthar garr fafesia
3ot §geleY Tolehid W fAffdd foar |

3
*
E o
X - [
s E
L - =
c = >
g {3 1.0
Q
Q :a
o fe) 7
200 1 )
1 12 14 16 15 152 154 15 158 16
A\ (um) LC Refractive Index
N
I ~ 20
c — g
@ E > 0
- = ' P
- % § X
] g 5
° sv - 40t
3 5 3 |
= 30. g
3 o [ —1CRi=153
‘g' g‘ S % ICRI=156
= i &-.uy;\ —CRe15
S. ’3-120
b4 1000 1500 2000 2500 1000 1500 2000 2500
Wavelength (nm) Wavelength (nm)

R :(a) RAFIT ATSeEs dqMsE FT AeacHs 3N, (b) Ta (c) Beaela st M-Rrad oy
(ZDW) # gRade; (d) a7 fFvea & radeis X fit Sor-dAfer RFeavar; (o) wa (f) sisds sk ez
A AT FUHENAH oA |
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LIROIEE] gy # fidm@e 9t tggM g TH.SSREE anutia
ATSH IR S® IUBIU HT f[ahTH
IRASHT BT ISR HTHSESR faxuiita Suadiey st (A afediern

TRAISHT TReT - IHP240010
RIS AT - 81 faic AR 3R 37 I udy Rig

39 IRIAISTAT &I 3652 AIHH TS IHoA TAGFahidr 3Mad colchia &1 faerd
T B, o qu & Rffee fAcmacera 1 ugdreT H1 S Gkl FAAANT TolehiA
I AT Hlel & TGUT AAEHII (60 TeAU#) 3R Aelegd (60 TATH, 2 TATH )
3T fRar | A @ F gierdicy HY AT Febee W A o TR
(100 TATH) 3R FGOT AARUI (100 TAUH) & A1 fahfaa fhar aram| f&egd & gefer
FRh H eIt Jeftl ColloH e TANEH F HROT gS|

2. 46a+06

I? 05e+06

1.642+06

1.23e+06

8.19e+05

4.1e+03

5.67e-05

: 5ot 3R 651 SUT 8 3IR.UW.-TH.5.UH.TH Xie
Fufifea fa &1 and yurd
: HJald Felddl (Grant-in-Aid)

- GAP-0486
- 81 9F Ty, 3t

3T HGRT aTell aRRed HUR Yolierdt, 3T fasiesT gafser 3R Teagrendr & fow
e 39 qur ga-3eeds il W F F AT I FEHIR AT R T
The TS Hedhl ol ARGl & TH.3.TH.TH 3muIRd 3R.Ub. Baa &7 54T o1,
3T HBH, 7eTdH Foll @I AR gl Wl Yaed X 81 Fog Sitolell
d9aNgs TETARE oSl W FAfhd fhar a1/ m §| ofeTel Torguer 3memRd f3emser # 14
diee W YeT-3eT dlecsl Yo g3, St AleigzgMOS Hfhed & 3iefsd &l




o Ficaer dgemgs (CPW) asar giafaer 3R arss e st Rega-vdfas v @ afea Rag
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Foll Yot 3T 3uhoria=aa
(AeeTs Fg)
HTEHE VTS T A R eFE a6 & e weue

gonfot & v 3usuifid=arg gyonfot & fBersa 3k RJem w®
e IRASRT F ST fFar Feg S Alel, U9, TEEER

nfg & faw vedier 3R Feufa R waruer awedds Asfaa
fre &1 duasnsst aeAs Sy A e IR GEAEAT T FTRAT H
R A & AT TATHTST AIAT TIed 3RMehad FALRATT &1 e o
3eTT Foll (3IRS) 3R e 3e@et o E3RESvy giaur Hr T
Hr F1 ATHIEN Aeels g o IR—AT JE-3MUTRT 3YROIEATH &
f3eirset 3R T4 W IRAISTAT qE Feh FTAELT & &F # o 3791
CIGIEIERIEHAERY
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are AR qot aReee:

o FdIERUNY FARClHrE H AHT ATHU IR Fe@f@ahr fam e (@mRéET);
STd-0402, ATFIEIR grATST; N3MS: A Yy 31, e danfas

o HICIS AR R Fes A & 3UANT Fah Fad A Fewaw fAwanst & ay
GiEEel gelaciielh Higgel & U Ul Hold deheiies &l f3aTgeT 3R [, 3Terdr 0312,
dI37TS: 3R, AUATErd, aRss e, aReT fafd: 11 Rdex 2024, FaTfea fafd: 10 S[em$ 2025

o FEH g & YT B ggE & v A9 ARAT-INRA Tehelten 1 faehrE; TEIEIR Wz
8, IHP240001; 9r371s: &1, Ao araFAACL!, IS Tl JaATTeleh

o TISER-3TCcah dohellohl &l 3YINET Fch THT T I Fared faReEr & fov faaRka
HAesT, TIHMT 0036; MEATaUA AL TaAvTd, 938 & ded dUI3EIR garT fod oy d:
1. T. e A 3R ddr e

o JoN IR usuasAl F o @A vodeh Hlew & Besa 3R [ew (THravEs fr
RIS % HTHR TAHTA, A-g13H Wiolere, NIMMS: 31, 5. TH. ITI0U, IS TeIeT AT

o W VANl & fAT diéae arg JUEdr faeeved (PAQA), $1-g1I38 Wisiee, Pl: 3T Siivd
3T, ass guTer daTfas

o A UG fAIREN YO (THIUATH) 3eidel 3R FUR: fvd Al AR ool e
THIUATH, 318138 Hioiere, WI37Ts: 31 5. TH. 32goue, aiss YUl delisieh

o YAE-URT FUT FI IYIRT Fh SIS H TAIg HI ATGA, TATAAT HaArAT Hisar, fi3ms: 4
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o TAUSITA HAIAT ITed 37eMehed HATT, 3. 3R 3T, akss gurer danfas
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AAHEONT FA/FFEaT # FAT Iqau 3R A Rew Fix (Fmds)
TRIIGTAT TFR : SICHHTSHI FETIAT Jiogered

IRIIGTT TEIT : atedt 0402

JREATSAT FT JgaT TT: - 300 T, FhaaEas T §HTI
TIOT 2 - 300 & 3 ¥ 2025 FY WIed T

TIoT 1:
3@t AR eEue e e 9fieor & AT 30 Fiv @R seady we wR_AA A
FATIAT

» 3MSSHT 61683: 1999 & IHTHR HeAeh HaTolel Hctehiel (THIN) T dARY 3R &R
Seded CeTdl &l &of JURTOT| (AR 3MaTsharsit & faw F@enfad)

= WESIHNIAES TR H AT H WSS 62116:2008, 3MSTH 16169 & 3[aN
3T SeXHAFes Hicidliecd Fdded & v 3MSclfsar Award AR AT &
glretor gfehar &1 fAoT|
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» T - gded fAffes: MIRIEITT & TEd IS 62116 & TR ATShIgeTaT
& fov @3 ve-3msdfser adrefor

= TUETUT - SR SeThalde, hIATCL, g AR Fracd Jediel
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= GYETOT - WA 8EeIol (AR AUHIC) - THT TR & ST Blec (31 Bl
$aMT) & ded IRTAr ois IR o doerkfed @3 & 39T & gy afder
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TSTEAT o O FgIeT| (3YRIOT 3aR 3T § 3R TUgar & i §)
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o THUHS & foU WIREEIVT canl fad ¥d &iera faera/siica@es  Smereehdr:
ezifehifag,

o 3@ o 3T vwan: 2021, 2023, 2024, 2025

o HBIREEATT A SAFYALA: MIRESTT TATHTHS, fEoel 3N & A3 dex, Ae=1s
I AT SAFISRAA FEATT &
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o 3iifteeher gfiator, YIelersy f3ase Fg 31X Slae =% Hedihe Teor 3™ & fav
IECICGICURTE YT

B 4;_
s 1
o -1
it
¢ ', |
Ry
[ “\‘m
]
!
it 5».'\". -
B . f——
i ‘ﬁ‘_: -

=
==

3 —_— - el
J {4
<1y gty T . - “

237



Hier$ Aiggaes fAFeaer gaT@aeR A 7 394 3¢ QUASI ZERO STIFFNESS farerwarsit
¥ W N FATCIAF ASYA F AT FUT NG aFelid F Sosa 3R e
TRIIFAT FHR : HCHIHBHR 7 57-67139 faa aifdaT

TR FEar : HTerd-0312

yerfa &1 "fgrea faavon:

58 ARAISTAT T 3T Ueh 33N-TTET-31eToher 3R o7 Tl el Jrelana HleGIEehr detersy
#r Bomsa IR ARAd AT § S Tdeaalel 3YHIUN P STgd Ul T 3ol Il g, forad
e 3 afd wares gRfRad giar 81 HAlser @ Ee aiF 3R a9 Sisa 8, o
d IEdd 3TN S IARET- IT dolel-aled 3eqaalEl & fv 39ged gl ofid g, 3 3o
3T AR dofle-gdd W%ﬁvq@ﬁsﬂ?@ﬁﬁm%l SE-3F A0 I 3URIOT
T HHAS A §, TR Fuet feena Sonfadl # SAaiE Aadsdr 96 W gl UE
331-fic FT AT, AT T SHeal gl dTell Tolchid Teh Thodd 3R frwradry afastor garae
YelT ek 39 AT T G FH Ghell gl

FRA g1 7 et A vEAE A FATA F AT Ew Rawor-amnRa s Fw71 A
IRINTAT TR ; HTHIHSHN 5 F5

TRISTAT T&IT : IHP240001

S8 URISTAT H, Teh BISA-CeT ThT 1T I@ACE0 AISeT T 3UANRT &leh HIIA g1 & Yol ggeed
& T v TeaRer fawfid frar arm &) Afser a&qgsit 1 9w gehs/daT AT 7 gefferd e
£ fQUTS, IR Fells YuId, R Shells dety, O, 3R 1S a8 @ adafas 7 O 3y
STHAC H Teh HecH STAC AT IAT AT| Fel 6223 SIAAT 1 Tohel fohar Iram AR i gehs/dair
YhRT #H aafiehe] AT araT| SeT gefer & e, Sfadl I Hor FEIT dorE 25,008 W & TS| THA
9 Alelel GiATRET fham 3R FrEdentor # gur faar|
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FROZEN FINE-TUNED
x4 x6 x3
Conv Layer Conv Layer Conv Layer Conv Layer Adaptive Average
(64, 1x1) (128, 1x1) (256, 1x1) (512, 1x1) Pooling (2048, 1x1)
Conv Layer Conv Layer Conv Layer Conv Layer Fully Connected
224 x 224 m Max (64,3x3) (128, 3x3) AN (512, 1x1) Layer
RGB Images —> (64,7x7) —»  Pool
I (3x3) Conv Layer Conv Layer Conv Layer Conv Layer Output Layer
(256, 1x1) (512, 1x1) (1024, 1x1) (2048, 1x1) (5 Classes)
BLOCK 1 BLOCK 2 BLOCK 3 BLOCK 4 Classifer

rFfa 1 Refa Alsa w1 deereaey NG

R 1 7 G@rar a1 Ja et ResNet50 3faea=r WX 3maRa & 3R s@d Reafaf@a
TIOT AT &

saT I B3 "arg, e AR gef

AlSeT 3eToholel: 5-G97 FafehioT & fIU ResNet50 T BrgeT-cgfelar e
TRIETOT: HIF-Tegrdr a1t 3R UsH JHiTeABR & Y 3THied|
Hodiehet: TIehd, Hlendll, TG iR F1-FpR Afead|

arEdfas TAT WIGTT: osd affeheoT & faT desha-3meamRa J=rd|

YV V V VYV V

AT AT Y JTHH T 3UATT Flah IEIIGd AT & T GeTor fHar a=m §1 Ig Tahel 3R
g-a%q IREeE & FR-AY FA R IR-EEE oif® & sreer yede W e B

A oA IR N

Single object Scenario Single object Scenario

.....
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BISaR-3TTCeah dhailhl T 3YART FI$ AT JIGA1311T 1 oy FReEt § Qv Raka
G

IRAISTAT JFR ; HTSTNTTUH AT vAvve ¥ dgd HIUHIHTSHIT

IRIIGTT FEIT : vgEet 0036
TRIVTAT TFR : 3T v Jac d7 3 A smee

e ST & SN W T1d FT 9T @ & fv 3iiftedhel HIgaR FI 3UANT aeh T TRUT-
IERER 3maRA AaRa eafas T (3vew) gomel AsfAd 3R AT HT| 57 Jormell & T
T wareremrer ardeRer # 3R TATTe (e TR deReds) # AfET aerEl |t «w
A Re ¥ A frar o= an) swfia vorel & i e arv s & @mn = g1 3ngsmser
¥ 3er Hf¥gor (Suey) Yomel, ST fh 37egeT R gArd fedr IR ot qumell & Yelle
Hd A & TIT HOT & MU W 39T o arar o1, #4ifsh g Sivery @l & ¢ g5 o
R{eew &t A Gr arv Ay & afota frar amr g1

e

Coherent
Source

’————————\

S ¥
Length of Fiber = 3 km to 20 km

®  PRF(actual) = 2.5 kHz to 33 kHz

m  Sampling Rate = 250 MSPS, 500 MSPS and
1GSPS

m  Acquisition Time = 0.5 Second

TAd 0036 & AT TU-MAHNIR 3meRa AaRa eafasd waeT (Arvww) yomeh

» A FAfST # SNl W ddld &1 IaT o9 & favw Hiftewe BIga &l 3UART Fld 0T
FNETEBR MR TIART &afeieh HaeeT Jomell Tl AR Al &1 1S | e, yaenceas
A 3 HIeIergy THaoT & A ¥, fFeHA o 3alke g & $ROT g alel Jard
1 fATENT gar oemer 1 T AT FHlET 956 & N HITENEHR vATTS H 3H
YOIl &1 Aheaqash Seda fhar o, e vadeds syl & fow sudhr arsan &t
g2l foRar aram|
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»  IRO-ANEEHR MRS Sovw & v e Asd Qafdd fhar, st faae safee #
At R dAd & Il e & fow 3fiftedd qow See, wee e 3R e
grafder & F@&ifd aXar gl

= TEHCI fAShNl T AT A & AT TR ATSATISY oo, Thie!-3iifted AR, TieTHA-
8T8 HISaR TFIENhRR 3R FHaTd fSeeFed S oW eehl & A1Y rAlfaeh A3 &l foieTor
|

= QIS O AT & Il ol & T 37egeherall, Faetel 3@sdm 3R aediaeh gierar &1 sgagrddr
T 3Meheled el & fAT TIRIEAH THY FIGA3T & Y STCCH JOTTell T Tehrepe fha|

»  eafdieh geasi @ dEfihd T & T VGG16 Jnfheaer &1 3uhler o #AMeT offeiar
AN T AT ST IRAT, S CIRIETH &7 &l Tl ol 7 Seoid Yol Tgdled &l &7l
H eTeTe & gl

» UH & BeR H [AaRd eafes dage (Svwd) 3R Aalka dam#re daest (Séea) sieafafrar
& THIHUT & U&7 H IG[adig Bolss & I f&an, Ieuasd ddedcHAs Taeey aRTer
(TaTTTeA) AR Sl AT S 3y & fore 9g-IRIAeR IR A JafA T 1 Tg
TTSChIT TTalld, el IR ATHATT T arEdidsh AT T Il ol &l dorem ¢, fSad geam
3N T@r@E A gur g g

A=t 3R uEyaEal F Qv T vadeh Hex F1 Beea 3R RFEw (vHvaeas
MARIFAT F HTAR Awfia)

TRINTAT TEIT P

ATEIMEHR-ATEINGIN garT fahfdd ¢ el daiforgw 3
(Terdistt) #Hiex B 3R 3S3Er Fate vordisl #iex g, S & derd
grel TAIAR ATSshiehgloR & THITH 10 3T §| I8 el & 3ucsy
I 3R dIsu-aTgel & ATIH ¥ A T Wad B A FH GERIAT HAT
Tl 37 Al FT S Al F qS-WIg AT solcd F ART Ay famar
ST Thel gl T Fex 2" SUher f3Ecel & @1y 8 ga1v 9w g fowfaa
Hrex ffeer, 3 g 3R der 3T o & fov Amg afFa &
derel & STST HAEAT3T @ U Tehd g1 FELHUS &1F H, TAIC s
Y g To-fammEn, faeewor 3R ROt digafirhrl deasmesm-
ATEIEIN canT fahfad FAE vadish Hiex (TaTaTA) & ar JER0T
g; (i) ezt & T Tadel #Aex; (i) 9B s & o vadis #Hiex|
R H, Tl T 3Tl elst & #Aregs § 3R Fo e # qrsy argaAr 7 o i S g
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S 3 Aex T A - A7 Foeh SNvgrd TIR A3 F ALIH T 3IH AT FH
Taalield &9 & 9¢ Hehell &; fash/3mafeferdt T sg @R 4 s &

FfF GdF faer - 39 f9o gAAT 39S GaRT 3TN H AT drell Féh g qT 3menid
BT &, 3TAe W AL

e Rama 3R 3mer &1 gar @R H gl AT GRET FFEH T §

g arel rgfd & a9 AR g @ v geam R ue B g9d d@ad gy S B
IoTHM@WWWWmWWMdM*@quuﬁﬁmﬂﬂ
AT &l

Terdisl Hiex & arer

HETHIUATH WeRH & duunl, AW Toldd o U Hfecdl
AIGHST (STTeRTT), TelA o fIRTAT Tehellch HT T TIEAT BT &1 HAT
Tsh HEccHl ST §, ST WA A ATl & TR 49T &7 &
el &3t A arg IUTEdT F HETIA F @ ¢ FHUe Geledl H ary Iora

S 3 Aex T At - A7 Fuh SNvgrd TIR A3 F ALIH T 3YF HeX FH
Taarield &9 & 96 Hehcll &; fashy/3mafcferat o1 sga @R 4 s &

3% F&F e - 379 9T gAAT 3MI% SaRT 3GAT ST ST drell Héleh T 9T e
gl &, 3efAlT W Teh|

I Rura 3R 3mer 1 gar @ A glawn AT AT F FETH T §

TS arelt Irqfd & a9 AR geer @ v e R ue B g9d d@aa gy S B

IoTHMWWWWWWWMdMWQquuﬁffﬂaﬂ?
T &

Hediche I FALATOT Fat & fAU Fo manfad 3R Fa=l 3curel & 3wer -

X g1 el #Aex (Rua2.5 3R dwat0) & fov, #@fe 1 aofe

e 75 Treltand § 3R gHS fovw oersrer 900 die @ fosrelr & @ua | W8
Y ITERTHAT AN T 3 Uk DTS ool ST AT o S Y IERTHAT
giar & 3R 3¢ 3 &l d% odR Iollell 93T g1 3id &, 3 At & a1g 39aiT fhe 91w fheex
URT BT AUH ER & A e & U GIEmRmer & o Sl 6 Jraegendr gar g1 ffser
hael 3Ad diell ST §1 IE§ 3UHIUT hadl GRAAIGCST I Al Xl gl 3T AUGs & foiw, d



3T ATUCST &l 3Theled el & [T [ATUTcHS adiehl T 3TN a2

ATHIMEIR-ATHINEAT GaRT AT Tohelleh & IG2TT &l Gl & 916, HUaAl HI 3cATG & d2T
mewgmlmﬁwmﬂaqwﬁﬁmﬁﬁawﬁw
ged 6T T 3T Ssdauy AEE gEAT IFdionel 3R HEE Sverdvd & w@eder §
Aoa3msst o ferm fRar I8 sdaTr siFdee § 300 x 150 x 220 A, gt 3 fohell ¥ & g,
30000mAh & 31T & FTY Sl & A HAIfeld g1dT & (72 8¢ Sh39 T 3T AT §) | 3THT
@ Th fAUg W RN ST Fehal § 3R o= fordt A=gp3rer geaeid &, S g eiRa
3RS (8T 15 fAde #g) W AT 51 Thar &1 FHARRY THS H1S & 9T 5T T ST §, S Th
a¥ F 3F AT doh JIAR dA19T ST FT Fohdl § 3R 5T ofF F s3a1s FAT ST bl & AT
AT TR & 39INRT Fh FAT3S & ATETH T 39S fhAT ST ThdT g1 Ig 3IRUT Tlel T3
H 3oTchT I o Fel 12 AUGST I Hax T g

Ay JoTEdr fAeRTel Jorelt 1 3eraer R gUR: die Aifaex AR geg BEed veguATH
RIS HEqIT -

gar &I ureT, fady &9 & @3, TEI,, TeAX, e, uiiépere #Hex (fvA2.5 IR dNuA10)
&I TigdT, dTIAT, JTAEROT H IFEaT S IR & AMIGS, STFAA & TAELT 3R FHodAToT FH
fAUIRT #a & Fgcaqol offfsr @ €1 @ W 3o JelT i R gifddRe Jeua &
96 & HH e & AU FaRE 397 & & AU awdfds q7g 7 ag qoraar f Hermeh
FLAT 3TALTSF g1 Tg URAISAAT 4 FThs 64x32 Torssr Afeaw f3reer FT 3TATT e TH aEdids
AT 3SR a1y AOTaar fAerret gomel & faswra it gedd a8, S 3aeds d6 Alsge
& | ESP32-S2 HAShishelork ¥ 5T ¢ 3 Hd & WUfHe 3eaed Ush Uossl dAfgerq fBeca
W aEdids FAT I Higdl & T A YGd X H F&TH Yorell &l f3osed 3R wrifead
FLAT AT, ST g AU Y AR F U 3TEEERdT & 3egd Seihd Sae AT 8

A
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g Ul gar A G & ER A AGA F AT Th AW AGYS HT IUAET AT g, S FEH
A 3R G Ye¥eh &1 T deR Ser it darfed fhar S § 3R Stad32-va2 i aNa
foar STTem 8, ST verssr Aftarw BEed @ [@EfEd we & v fSeAer &1 39 aR@ser # uR
HFTHS 64x32 Torss AfeFH f3Tcel I SIHIPIT AT AMAST & oI Idfdd AT F T AR
AR 12 Tag AGs! 1 ae 7 gare gl

Yaig-IRT YT FT 3YART FIF IBIASA A UG ST HATGT
gRIISTAT HI : fFeaeadar Serifora wfsar
gRIVTAT TEIT (e

TRINSTAT THE : At Ffaae, divast alerf
3T, &Y. vH. 3T, JRS e dFIAT (AVETF)

varg A9 3R 99 E&TdT H A 3 A Th
fAA 37T AT ST T 8 AW ¥ & S
i aiEt 71 Fres ademoi 3R 3T sreTEEl &
GRTeT 37TeY aTell STem3il WX faaR e Ig 9/ aram
& W & 3T & AT asTAET W HIS DG HLeT P,
Il S FHTGAT HI IdT o9t H1 0T forar amam |
gl
UISTUIT el Teh T-USIHY 1M § Sl o« gl & oI
gd U arsfier fveH @ aoRar §1 & &8 HNeHl & HROT & Hhd ¢, foara anfder §;
Q yarg 9RdT & (FIV)
tafas IRT Fu (AIV)
qut 3R FFORR F IiRAF U 3R ToesT
garg URd gara Thea
ared Aeara AR gare
3G 3R FaTE & H AT Sgela
aISfer &us Qv AR aRAUTT GUaT & v Tuega v TRt & Fehell &, 09T &9 & fafdes
e R Ad 3R I IEIRT A o IBUARA dAcad & AFHS H| I HcARIH &g H HROT
g1 HHhd &, forad Raa 3R g8 g g 2
gEY T A, gd & Yalg AT Jarg YR ST (FIV) FT 39ANT e qgUellse deds 4
ISR 8, o fd=ur 3gaere & &9 § gqE ANy g
aTes YRA FU HHAR R & TATE e & FROT gl & S EIf, WBIF, B A Ages As
9 AR 3% T & §¢ dTeal W gid gl qargMaﬁammgcra:w-aTaﬁraﬁ(Ogéa-1oo
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g&oT T HIAT) & FATAT AT &1 $H TR & HUeT o HROT UIST efaed 3R egoey feemsit
H faEd g Srar Bl

Yy & yarg IRT FuT I Acg W, IIAT H T USTIAST Acdd H Ydlg AT & cIggrR—idr
T W MY fRar S FehaT g

sg MY FY H, yag IRT Fua 3R eafdsw IRT Fua 1 39397 F& ga F JaE§ F AGS F
foT i@ 3R 3usor fasfad & &1 9T gl

FEAAT:

STWIN arRed e =3 e e fhe 3R d@eo Bomsa § S 3eaa ieaf@s loT
3ol S Reufd & fAIRE 3R qafeATad [EREE & Welesy 3R aefor # de qelrdr
gl

fohe & wrISs JMcATIn-dIs AR AT U HGoll & WY Uh HR @A @15 3N Soel 3ngferar
dr T TAEJT Ao #A 9-A3INTH ARG FfFT 3T & FHUA fAAVT F AT T Jegr-oll-araR
W%W@mmﬁmwwwﬁ?mqﬁ%ww
ATIHAT 3R qITaReT TR enfae g

aR: yaeTerTeT & fARISe Jmigeh: Hglagersh, WUETEIR, Feerd ATasmSiR-auasnes,
qETG|

qqre: 16.9 1@ 9L o Fel AT & TY 600 IYRIUN & 3ieMehal 3R G&Tor & forw dar
Wwﬁaﬁmaﬁgmmwwozﬁl

TATHUS AT AT FAerTer o 11 3R 12 Raav 2024 R veAwEiva AediwsT ¥ o
TATEIUST AIAT IIod T &
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go)-Teaw ufAaTor &g (3MSTadR)

TTHINMSIHR-FEIT dATTeIh 3YHIUT HaTdaT (HTHINSIR-ETTHIS3N) Fr Teh
SehTS, SSI-FEad TIRIATOT She; (3MSTHER), ceheilehl IRV faeh il oiet &
gfRIEToT W AT €At &d g GoNfaReT f3ceian iR vsard f3celam yereT
AT §| ST TSToha 3T MR § 3R AFAaw, sofFead, B
T 3cUTe, TS Ud Hies, Foldrelioierd 3R Hehfolehel SoiliorgiRar SI¥ W &¥at
ol RT3 T I AT B |
TE TEUTA oI/ EATGRT 3R FHoerel AR & ey i @rg 1 9red gU, 3
UTARIN 7Tt dTel JaT Aehafehl FHIAT T AR e T TATH T &1 FAR
FIAHH SATTEIRSG URIET0T W T o o, orad orF Aaifie s atet AR
arEdfaes Siae @1 iy aRTEfaET i gAifaat w1 e e 7 gard g &
"ot g Teh Foed Faeiel HedicheT YoM AR FRIETOT Y J[0TaT GiATRad el |
sanjeevverma.csio@csir.res.in H@W?@WFTWWWWW@T% STITHIT 25% TeTTaTeht
= 39T Ge, T 3T T 6 8 3R QSRR Foiel & Aetera &1 &1 T8
HEUTST Tehaiteht TAGT 31X hierer FeTel it 3 Ta=ireT va iifarehr & s1fasa
T JMHR A H FgeaquT {fAHT e &

a¥ 2024-25 F gR1eT Wew3n$3n-3m$radd gan fFe v fFaewdT ST ISR E
HTETHEH FT 5947 EaTid FARE

HETHEHT &7 5947 &efid FARE 7 39ed, 2024 & WTEISH-ATHINSIHT, Tig &
3T foham a1 | S ITCRTST ShEer, HGTTsteh Ud cqaaTy Yegd, faul-32T, srefe = 7y ity
& T H TH 3aET HT M1 TS| 1. Aok (g, HRISRY 3uTeaet, Aefa ot gsam fafaes,
TEATH 38 Hhsha & fafrse A A1 57 T R FHef 101 ITSTHET BT (ST Henfarehor
SAANT & 36 BT 3R sAFeliFT SollAIRIT & 41 B, 1S TF HAles AfHT F 12 T,
Aargoird g 3 Taarers & 12 ©TF eNfHd §) & f3vaar vera fer aro|

T 2024-25 ¥ Faffeer argaswat & seiiot ol & wrr-ary Faot 3K o geF ASanst i Fo
HEAT TR

A¥fawa sfaafiar (o vs s18) 7 fSealam: 36
fAeerh Taul ueeh  : AT afrss (2021-005)
TR IoTd UGeh : Uida Shlet (2021-024)

SAFCIaAFH Sl AgReT # Beala: 41
fogerh Taoi gesh  : IR &g (2021-144)
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T ToTd Yeeh  FArd gAT (2021-103)

31§ US Ales A & rradf fBeaar & o= 12
e Tavi yess  : IR @At (2020-022)
JUTATITY I5Td 9geh : T Sifard (2020-066)

AFfATw 30 st fF Faares # sarad! Bt 12

fAgersh FaoT uesh  : 31T AN (2020-138)
JYTATAT ToTd Igeh : HINeT (2020-128)

593 EreTicl FHRIE o a1l A1 ATCRTST hifer, HGIISLIh Ud cAaAT YA, famr 38, sarere 3
51, Acle &g, wrdenRol sureger, Arfa gopehr $fsar fafaes, e

WTEITEIR-ATHIEHT & fAeeres e 2] seerard 3 s afoRrst waet of 593 dafid FARIE
& GRIA TATdeh ST T 3aliar 3R ggs yei fhe
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" NTRE
INDO-SWISS TRA]NI‘]LG" CE

EeTicl THRIE & FRIHAT T HTAT H 06 I, 2024 I TEHR TAAT T HiEehicish HIAsHHA
T AT foham 1| 38 3R 9X ST T sreerard &f Heg i & &9 # 3ufeyd gla
oAl @ qUTg &1 3R ¥ 2024 & WeT Feclrg A3 & a3t s [Enr fadid ful

ST gaer qdiaT - 2024
IMSTHERT HF 2024-25 F ThoT & T Fa=r qliet 06 SIS 2024 HY TS1TG H Fholarydeh
ITANTAT BT 15| Tl 683 3r3-afaT o & et 587 rer2ff are & enfer Ul

ITSTHEHEY yaw - 2024

T 2024-25 & HTSTHE ITaTshal o fIT 180 HICT T Faer d3afer 30 3R 31 Sfells 2024
T HTEMSIT-TSTIERT F 3T F¥ 781 ITSTHEAT Soraeiioiad 3R FAhfamer soifaaier
# 60 HICT I &TAAT o A 3-91F Beaidr aar Axgifaed 3R i g td 35
Ares ATHIT 7 30 Wt T 8771 & AT Tsdiq FSTAHAT UeTed FAT gl Ig T I TS
AR oAl &1 ITSTaS gaer-2024 & fAw 180 Hiel W aaet & fow For 683 3r#icant
o 3TdeeT T UT| ITSTHERT gaer gdien-2024 F AR & ITUR 9T T 2024-25 & T el 169
STAT &Y gaer fe arm|
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ITSTHEH 7 FeST g3t WM &7 ITATateT

oTd G BTl & foITw 08-14 37191%d, 2024 & SRIeT FST S5 Hanma ATt famam arm| o=
e g0 9RoT wRicha & fafdest fawal ox Tt ardh enfaer o, S 37fder et 3R 3mver
YT R STRTEehdl SIIEAT, A Jatiel &l Hecd, JNT, TSWT1G Ifeld GaRT A f@gat )
SATTEhdT SATEAT, qd BTAT R IMSTHIHIBNTAT SaRT 9 AR, AT Hed 3 Tl
ITSEHY IR Hebel Siiaet AT HdeaTNerar| BT 1 grard, AR, fasmenegei 3R rgwadrdr
& AeIOTeh e & Fafl FeEal & IR AT IAT| SHRishe H BT &l HEATH & HIHBIS S
Fe1fOrer T, Wer, TR, TaTHTd $-97 Ad, AdIfeTd Fold, IMSTHEE! SAGTH Fr3fae
ST IR Afafaft & IR & SRR 1 & forv faffiea aF ofr enfaer 4

IréTadrH 9w cEdT

TRIGTOT 3R Coreee S o JTET §, ST 25 IS, SESE Hufer ], THTEUHAS 3R Fere-
379 &7 3TSTACIH T R foham, fSrart 80 9 3R $Tgreh BT H A 78 BT &1 HUH TelAHT E3T|
38 a¥ §AR 05 BTHET &I gas & HAY AT FAg & A fagel ¥ T@ 71am Fa& 737 scliapar
AR GoIohT AT 3R 3T §AR 13 BTN T 3Teh¥eh dclol & WY AR AT F© ol o ..
AISAHAT A G & AT vt feafdearers vergsdr yaer adiem # sredy I giffer it qor o
BHEr T AR faeafaerer, TETg Herst 316 SfaRer 3 7 e fHar|

itgafae 30X wgelEh gR:

e HHUT 3R Feielt &R arecfash SR aTcTa)oT T SaTagTRes HeTsTd YaTel hid &, el H dga
3R 3T T FREYOME & oI & Tl T FATC FIA 8| FEH ST Y 3T AR TehellenT, HraeLel
TERTA 3R PRI & HTERT & FHSA H HAce, (A g1 IMSTEEd orE & v 3mfea [affes
e 3R yeeieh ek 38 R &

1. AT a9 & AR SlaReT & ol o TauAdl A cod faffes, e 3 sieare
SSEENST, ST T G famam|

2. JAF a¥ & Aol SoNfAIRT & oET A MIMgSH, Sreik, A e fAfALs, HsA
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e veee, e 3R HTa3Tg3mR-UaA31S3M, Iar & IMTEX-2025 &7 gRT fhar|

= -

3. YUH aY & AFfAed 3R soFciiary sofaaRer & ol & HP Aesths, HATell Sh1S &1 a7 favar
gonferal, gIEY AR 31X Ser g & fov TEdvsiv yurferat sl §asT|

5. AFfed 3N e Tawres SNfAafier & aqd a¥ & sl o seaei@ea e, #rd, dAvsT
T &R R

6. Felrglioleh SolToTT el & I TN & BIA o SAUR STelfdegd TRATTAT 3R TTHITEIR, HSTTIL,
ATeTHYR T GRT fahaT |
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au AT g (S16)

gaary faeE wHg (@1E6), e R Sl aRfEfadr a7 & &
AARS A & & H HF AT g S ST IROMAT H TR H AR &
o 3eier, Rem serd 3R WERT AFt & g FgAaeT & gerdr oar gl I8
g, YT & JAMMaAehl I 3eAIT-3-0T [HUl Ud fahd (3RTsE) & fow

T&TH Aar g 3R SeAfhr geaiaror (&3S foRareRedl, dASAr Ard«r
(TA3NY) W EEaER, Hdsliaen 3R el #Adl W efa-geres 3if@cafda ($313ms)
3R 3EANT-3¢TA TF ATUTAR-EFCIEIT FFAA! & ANl & ATEIH H <AT9H
HETIAT eTel &l gl

it aReR R I

head.bdg.csio@csir.res.in ¥ 2024-25 & GRIe, Sl o AARS HieANThdr, FHMR, Jard faa,

nsjassal.csio@csir.res.in EFI:ET, T, S9-frfredr, T Td e SRy Rfye et F se@e, I
39shAl (PSUs), &, oY Ud HEIH 3cIAT (MSMEs) T effOeh HEdm=t &
Y -S4 FEAT 1 Gl & & Wcared Ham|

¥ 2024-25 & R, HTANEIHR-ATHIESIT & Tl arT ahfad Feifafnar &
gEAeRoT 3R caraariieor @ oA S & foav Sfa sema fFe vl gedeneAs
ITEYT UG fashd aur e smae & fov 3uged 3eair amefiert, wavaras ik
AIGSifeieh 3UshAr T gl kel I T & uger fr 18| ieA@e #7at vd et & @y
e, 3T AEHIEIAT Sohl HI RS dUT $d-Uehesd T AfHAFa (Eol) ST
AATATRAT 3T & S A Feg el AR ATEIMESIHR-TTHISIHT 1 Fiehifrehrg
STHAAT3T T TTAT TG & 3682T U T 7$| 3T Hll Ho{fger AT T 384T Srefehifoleh
TSGR &l AcdTied e 3R Tacelt AaraRT & earagies iedifaie TaAr= J FIaRd
AT AT|

8% ATARSFd, NS A ATAHNLHR-ATHINSIT & digfisd duer 3faR (IPR), shvad
Jur Shead-adivg &1 yaus o [Far) Mt F AvaEIR-New Aaar & Faeaaa
o o TAIT TUT HUHISIR FATh HiRrel GehE HRIHH &l THwag ThaT| 3o
T STl FT 3652 TURN AISIGRT A Wcdlfed &ell, JAdAR AT HI AT AT
aur Tacel dleafaifrar @ 3gaeh e gatue # aRafda s an
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a¥ 2024-25 & G gEdidRd WAIfendl, gedieiRd FHASiar AM9e, Ffd-Tehced
fAcafFaal (Eols), ATTIRIR-NsH Ao & IJaTa fhu v fharera qur Hiere
fashre R 3nfe 3MANSEl 1 Higed fAaRoT I gE&dd g

1. vigAifaer gEaravor (ToT)

ay¥ 2024-25 & GRMT, fSGN & A &&t & 3N, g&A, oY Utd ALGH 3cIAl
(MSMEs) T Ardsifaleh 3UshaAl (PSUs) &l &g AleAIfAfhal & Hhel gEATROT I FaTH
T T WA gEATaRTT MTHAINSHR-BITHISHT & 30 T¢ Hhed &l TGAd
A & o g JEERIeT # f9hf@d AamaRt I SeR-3774E 3cdial # gRafdd Hite
wﬁwm%lsﬁmﬁﬂmmﬁmwy,mmﬁ
dieaifaferal & cae gaR @ o gerar fRer, Tad @A 3R 3G@e-gdr )
HhRTcH YHATd YsT|

%. 10T W&TH Ty I[oTaaT fATRTEAT JurTell IAQMS)

Tg HArT TENUT fAG0T §1S o foAeil ohr dTelet et §U ER o 37e 3R« hT a1y o
fAIRTET & forw ven yomrelt 8| gAY arg fAerrel forel faRiw &t & ary shr arotaar s farrei
¢ | T aRERiT g a[uTedT 3 G, S SieTel dgeit X SSToeRT & f¥ehelsl aTel 3cdoie
A A g1 Tehcll § | ToteT Teref shr fAaRrit &bl STl & 3eT €l T STATa, PM10, PM2.5, NOx 3iR
SOx enfaer & | aRael HoRET 3R 3Meear asaw, WiAe, FAise adl, ey Jdear
o TAY & AT SIHTSTH & HIT & & H AT Glcll & | ST Teh [ARISE 3STE0T Weled &
et T fanTel & ofrfeh I8 GiATRed fanar 51 Heh foh ¢er o1 T fordiioret orclf & Afése e @
Cors

“IoT W&TH T I[UTadT fARI=AT JUTTelt IAQMS)” F 3 36ANT HIENERT Y FEATa R X ferar
IATE :

A b. B FT AH fafa
1. | A9 gRAsAT CFelelisilel, Doy, dAelels 39T 10, 2024
2. | AEE Telae 39 U8 Faca TTdeT TarTerdy, S, AaFr 30, 2024

3. mamﬁmmﬁmmmaéﬁﬁﬁ AT 12, 2025
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He 3t
Y=

AR Quaury MoNIToRING NoDE -

Ourboor

Air Quality Monitoring Node - Outdoor Air Quality Monitoring Node - Indoor

ToT F&TH N FelI35 FAFCS T VI HllAey RT R (iA0MS)

QM FToT ngm?
iAQMS & ToT YT EETER Ao TMARF) SFalaistsr grgde

2. raer AR gfaade AeT va 97 ygie Affre (frg-wardidie)

g Th Icdd fhhrIch 3ueor §, St U9, #lel aur FqT Yol T Hrishererdr S
Hie-olrse, 3ifeT-arge 3R 31-fe Rt & fov faswfdd fFar @ g1 adds &7 9o
T PRl I IR AT AT JHithellgeT I S &, a1 TR yarg &1 arforfsas Felr
e 3YaT AN el Fell HeT I TGRIAT @ ATTH 3HeBT SaTcT sl Jef: I0TAT
CaRT 3efHIT SEIAT STl 8| Sg-UANdTd (PU-MPPM) Teh 35caieT fafer 3raarer &,
fSEe #Alex A g fdegd Afed $9e dUT 99 &I SRGRAAA H AR FaTg H
IOTAT T ST &1 F§ JoTell 99 AR Alex—<ldl & Jelel &I AR T Tehipcd FIch
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g Jur R oY Ao & A 3R 99 & Qv v W 3R aaifPe gaEee e
AT gl

qiEqer N JIATHT HIET-F97- TT GGl AR (H vadidies)

qiéaer AR gfAade MeT-FA-97 WHlAT Alfee aaeds
(Rg-wadidies)”  Arafaf@a 3 segier smeiert #i seaaia #

HH ¥. B FT AH fafa
1. | AGE GeUd Coral Aol legRrd, qur 319 10, 2024

2. | THAUE T oAy UISac [[Aes, doels 3T 22, 2024
3. | AEH ST ARG Ecled wWisde fAffies, | 5T 24, 2024
AT

o)

@ HUHATE. A W i os , '
a C.S.1.R. MADRAS COMPLEX cour,

Aad dsfivw =) &, o & G PUMPPM & AT ToT W §FARRN

3. RI-TASamEsR (Vein-Viz)
Ig 3UUT SRS HART A FAfSSId & AR SfF JHehior TealRed &1 3uT F:7eh
cadl & wArd U g8 S T aedids THT A Il ST § TAT 3¢ Hhie W Ferid
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T g1 588 Rfhcas a1 IRIR AR &b a8 & g5 gAT-, 41 H TF T

e,

T ygaa geuisi@e RS & AEad O 3TET O Soeld o[ od &l

T3 TN RRT Rg3emgsiv T giclersd

12 3rfe, 2024 F "IT-RAgIeaEer @F-RA9)" awdid B AT FRAJT TFAATSAT
yrgde fafes, a=ieqr, Jerid M grdidaiRd #T feam aram g

[ P AR T Barw g
Aad Ffager eFAleifor qrgde AR, aslawr, JorTd & G da-fAsr & A W granw

4. FRTEd dAAl-grssiFdIvderse (Aa1-tavw) & Feayor Hr yihar
Tg el AAl-gTI33IFITueISe (A1-UaT) & HIW0T fr Teh ufshar §1 fheea aa-
gISSIFHITYCIST Ueh hieRrgd hrethe T § 3R TarIfs S« iR wyar i efte &
STeh{cieh §33T & HATST 0T & fT SITAT SATAT | 38 Tk H AleTd IR & 37eT Hlfe ARIRH
TEafaat = g e I 3T AT g &
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Ig Wi 11 78, 2024 F1 AFE THSH TeTor AR TATTE, TERAT F FFEAART B
T

5. 39 dlcqH TFHdS Swgae (DVET) & farw wrefier

oTerotel TR # 13T ferar EreeRiaferetaaiaam e 3me gaear g1 e diforar & aed
3rferehTer RIS T shael BISTAXAT T HTGRTRAT gl &, elfched H& T BT 3R e
HAT 3R 3¢ 39T AlePH THAST CTHFYSTT (SSeY) I MMaRTehdr gl &1 gy #
ATl RIY o YR el T AT &l TYEh &l & T ¥ &l dR deell Sl g Fedsh =sh &,
fYehTol 3T SIS T T HATIT T &TdT & T bl JUE AT & Seof [T ST & | IHT=T &, 2
Th 3 HH F AT §T @ T § S8l AT T 3T SITEA gl &1 HTHMSIHR-
HTHITSIN o Aot RIS 7 7T AW & ATH § ST dlogH Vool SAFGole
gfshaT &l Tadifeld e & foIT Hieesy fJefad T & 3 dicesed & tdd faal-
HellSoTelh siaTicieh FHedihel X Glefor ASN3MSUASIHR, TUSKHTG & aAdeila R geT
RIfhcaT Sh1s # STl T o7 &1 3YANT Hleh ABAIdT aeh [T T

39T JicqH CFHA SITFgeled (DVET) #Xat & farw zrefiar

I wefler el SargErRiETor F fAT 11 78 2024 F AT FEA FIR, AT N GgFT
T T gEAIART $ TS|
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mwﬁwmm%mmimﬁawm

6. MODBUS Sy 9T 3menRe a1t geeret gorrel)
Ig GOl 3eNeN/aTaet & fafdest 3regematt 7 [afdest Fat @ad et arel 3atol & Ser
STCT Il B, STTThRY bl ol1aT el & 3R 3fefepfoled RUIE IR el 81 $8 STTelhRY T 3uZrar
3T G&TT H FUR g GURTcH HINATS iel o [eTT fehT ST Hehell &

I OIS S, 2024 ! AWH ST AT Fglew Wgde fAfALS, ARG Fr gFaiara
$r TS|

Wind Turbine at Kaythar

>
Enargy Generation and §
Consumption Nodes at 3

NIWE !
=] RJ 45
-

x
PC st Base Station
NIWE. Chennal
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i vardidivT SN Seaed 3 et oY avnE
Al STIATI FRIT FElew qrgae [ fAes, ATTgT

7. ToT TeRa grax Farfeld! TATATS o} (i-PQA)
SR 3TN 319N A faeg T ATFd I I[0TaT T faRersoT et & fore fanar sirar
&1 38 YoTell & T ATt 1 ATTCHS 3R IOTcHS Sl e & fageryor fmar
ST Hehell &1 TE IUOT dledsl 3R URT &l o3l & ATy Terea o Tere
AT &; A fAera & off Ace FAT &1 I§ TOTTSIT dicehifeleh [3-TROT dreest, R,
QITeFeT I[0Tieh, Fishd, Tictfshareiier 3R ey AfFeral (kW, kVAr, IR KVA), Hferd
Fit WA (kWh, kVAh, kVARh), 3R 3Tgfr 31mie Si& giaamdl faege dRrefex

YeTd HLr &

v : 10T ENABLED 3-N-)
" POWER/ QUALITY ANALYZER

IoT &I 3-5oF- JoT GIav FaTfele) TATelrsiv (iPOA)

“IoT THTR YTaX FAIfedl TATATSSR (i-PQA)” ddelldh I FaAfaiad 2 3T
HTINERY Y graTaRd AT AT § -
% 4. G & dH IGIE ]

1. | AT TARA UsTall II3dc ToliACs, dools ST 25, 2024
2. | AT TASUSA Teloll 5157 UTSAC Telldes, STeTs 24, 2024
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iPQA & ToT 9T EFETEN & T ToT W EEET
drelg

8. Fudt U avq Tea 3N FUTEHFHTOr

Ig Ul @ ST a3 AT Il STt 3R SeTehl SHATH JTETRT FUTAGRIOT STTAhRY
IMUTSAT el & ToIT Ueh AIFCAIN § | ATaigd gars drgst (Jud) IR, Ardrnd R,
Heel AT R AR T 3R S T  IR-T&T oI & qge olieh (9 &7 & 39T fohw
ST 81 STHAT aE3i T el ST 3R 3e7eht AT Sietal & &g &1 gaelt arfafaferat 3k
fafdest 31Tt 1 ATl sei1el 7 FHee Aerel| TAAT JoTrell STHAT aEIHT T TN oot
3R 3eTeht Shrdres Tl T 10T et & ToIT Ueh €97 A &1 3UANT el §| g g
ATSTel T GLETOT TATfeol TehR ol a3t & ToIT fohar ST et § 3R g8 39T e o
AT TSN 3 fohaT ST Hehell § | TEET 3R TAHIHIOT 1 T el TS HIGLeR
Uil T g 3R S8 YhR Sop HIS[GT SATITATASh §G & 3TCTsH 2T eh §TSAAL & AL ST ST
Hehell &

Depiction of distance estimation framework from UAV to ground target

Test Cases and Object Detection Results
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Srewdl-fagre qart RaaRa e weraar Rl & dea Rea avecaay «qud
e 3ifeatare FBEFUT US AFellSoIa” I AT F AGARNHIOT F faw 30 RAdar : 7
AWY v U3 A fAfies, Had  sxaaRa frar mm)

1/

Aad ver vs & fAIfACE

qaE F TgAAE FT ST

9. TANTSTATH IR §-dw wigA I §-dw)- -2
S 3UROT I SUT AlT-3¢ 10T olIg ANTACIIT (NILM) dheiieh T 3UANIT Fleh cTTF9Td
3YOTE (@01S) Y aTeyae Feufd 3R Fat @ud @ ferreh & fow frar srar 8| fasfaa $-da
Teh o9 TS Tol FehR ShT 3YRRUT & T ST /AT dTAeh $7dail o Taer foig & SiTsT ST Hehel
&1 3-89, THiAd Fail 3T & ATFdTd 390l Fr Al 31K FaT @Ud it 37091 Fa & faw
AIML g fSeahior &7 3UAN9T T &

OENE RGY MANAGEMENT USING NON INTRUSIVE
LOAD MONITORING TECHNIQUE

g e 24 frmFaw 2024 w1 AWH Fraa zae fafaes, a8 feah
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Inaugural Function .
Hig AR AR Uiy, 798

CSIR Innovation Complex, Mumbai

10. verdit THS-1l 3R veadiv & fav RERad g fhaes vdafaes dase-
faae & & FfasTe oge-H & 368 35 & Nl faAT & 3ureafd
THfad FET &, difp fRell off JhR T e & o1 ST Toh| I§ Th FolfAIT oAlSe
giar &, O fGaa & a8 3R oo ‘R W oPmar Jrdar g1 I8 9l JoTelr
AT T H 38 YR fS9se 1 75 ¢ 6 T5 @l aeash A HR gede
LIHATHT T [T FAT 8

I WeAfAHT 17 Stradl, 2025 F AWH HRA gAFEiawy fAfAes @éve), wwFar
I gEATARA T TS
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A digver, gagar & ar vt & AHE T FEAEN

11, g 3GANT HRA (Targel) § Wy vATHAS 11 dig@ffEar
FEATaoT
THAUHUAS & S¢IdT o7 ddT TG WedRIfRal &l A9 & a8 & € H I@d
§U SITHITSIR T Gad ARG & A T 4 Sfefadl 2025 I ofg 3T R
(Torgel) & S TATHUAS @ 11 Wedffhdl i &7 @ gEaidRa &I S|

s?vmﬂ?aﬂ?mmﬁwagmm #F 11 A3t

. FHASIAT AT (THIHY)

gy 2024-25 & R, S o FeIfOrR FEATEA!, 359 IR WP T & AT Fg

FHSAT AT (THAY) T gEARR fhU| g7 HEATM FI 3T AT Tl T Holed

AT, Hlefirehr faehra 1 gerar ¢om 3R 3RO JHHeTeT Ud caraariienior & 3TaeRt

A el gl ¥ Tgd HUENEIR-TITHAINSIT GaRT AHNS ASIGRT Tl R e’
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qIRTEATIN dF & AT 30 Jua & QTR A & TR G 1 gl B
TTAHEIR-TCTINSIT o7 a¥ 2024-25 & R AeAfai@d THFSHAr A9 9T gEAeR

fu
#. uTét &1 AT FASIAT FATIT T GHRT gealsR Fr | rafer
d. fafa (@sf #)
1. ey ufFgen Srt gait & fedt 3 3R o faeeT 3k 5
Tasfaeerasde | dledifahr & aafad 3R 3oaaa & 7 1052024
foaffcs, Fera & a1y | Gdwaar 3R S e &1 -
AT AT gereT|
2. el HaTsaT & AT, WhERT 3R S
ey TaeaTedl & o< MeT-Yar A3
R/ TaR-AYE @ & e &
ATEYH ¥ I1ddid T ST &alT, difeh
CRIANSEEICIC 3T | UREINS & & 3R &1 # a1ed | 25-06-2024
ROd ts Scaasas | foauia Jisr=nsit, Wt afafafeat
(BSHRBTH), qigd HgFd U hRSHAT HI
WICHIe, G & AT | IgaTe, AT 3R 3¢ 39 Jerr o
gHSEr AT k|
3. UREARS §9 § TEAT HTaee &t 5
dffereTg Usard | of i ufsfea Aegtharaiier, vaiew,
HA=gtheraaT YeX 3HIh | TIF, I, ST 4.0 TAATSHA
TFHel@  (TAMCOE), | UCelloheret, 331 Aisfolar, 337 ffdar | 25-06-2024
dRTATOT, Aeels, | SFATATSN, Solfdee argel, 3cUTe AT,
dAeg & WY | FAdER #A QA S AT 3R
AT ATIT 3YTst GIAUT3T T IS AT |
4. UREARS § & TEAT HTHere &t 5
3eid fafadTor & faw | S ufsfea Aegthaaiier, e,
dAATS Scpsedm g | TIH, 3, FSET 4.0 SAARSHA 25-06.2024
& TIY GHSNTT ATTT | ToellhereT, 337 #Arsfoer, 337 e
(TANCAM), dRTATOY, | TFaATdliol, Sl argel, 3c4Te [ae,

AoTS, TS

JaaR # FAvaan, AT A 3R
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3YTsY GIAUT3HT T TS AT |

difielly  EAC  US
dqeX (TANSAM),
ARTATY, ool
dffieas & @y
FHSANT AT

UREARS §9 § TEHAT e &=t
oI foh wfsfea Aegtharaer, TaRiedy,
TIY, 3Id, S8l 4.0 dATSH
TCollheleT, 331 #Algfeldr, 337 T
CFATAISI, SoTFee dIgeT, 3cUTe, [y,
daaR H fadwaan, SAa A 3R
SISt FIAUT3T Y HTSHT |

25-06-2024

Tg3RTA @A U9
JITeuee, diAddAs &
IR 3

1Y GHSA AT ATIT

HTETe-YeTl ITAT SaRT aleAl HaTsadr &
daferent, MhERT 3R ey fagarer &
S ST T SeraT &al

26-06-2024

W@ 3ooid  Hihiaeh
A (33T &
Y FARSIAT AT,
AR, qor

UREARS §9 § TEHAT e &t
Rfercar AT ar g fga & foar
3T &F H fadwadr, s A 3R
39eeY  GRAUM3T AT AT A,
FAATEN THUTT & HY-HY FAY
T H gHh AT & AT 3Uh,
cehaiTehl, 3USHUT 3Tfe; o 3eTaTT 3R
faerra & for|

26-06-2024

ITSIMSET S & T
AT AT

faae, damfares 3ueor ik gonforar &
O 9REIRe ® @ HgAd
T HHEITHT R R THH o o
TEITIT T |

10-09-2024

gAy e faem,
[ECRIEEGIEIR MR
FOET & TTY FHSIAT

deAfeleh AT T JTelel-HeTT, e
FrIha 3T Hierer e, AfFaR 3k
HTIATATY, TSI FRIGH H HRENERY,
3iTA-aTSe UiAETOT, AT AT aﬁqgu,
gaT S[3Td 3R dATioteh Taaia

27-10-2024

10.

TSIMSET HIY & 1Y
FHSAT AT

deAlfeteh AT T JTelel-TeTT, e
2o FrIsha 3R Sleret fasrra, AR

07-12-2024
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IR FRTET, T FRIEH A
RED qé’u, gar Sg1d AR deifaieh Taemma

11. deTeleh AT @ 3MTeTe-Yel, Herd
3t wriera 3R slerer fawra, afFER
3R faeaiderery, | 3R HRIRCY, TSET HRHA H | 13-12-2024
SeTaTE & T gHSIET | ARNERY, 3iT-Arse URISToT, GATT AT
ATIT RED qé’u, gar Sg1d AR dafaish Taemra
12. ¥t geit & fgat & 3R W faee 3ilc
AT dlaT  BReR, | Wi & gafad 3R seaa ear 7 3122004
dUFET & @y | AAvear AR ST A @ HIeT-
HASI AT AT geTeT |
13.| sQerei@ed f&cr | Sreamsr 3R HTaEsmEIR-
ssreT  TIfAuee | HE3ns3 fAde deiR H U % 02012025
(BUSHIITSY), SaTe[e & | HE 3cUTg ol o [T HgAT A &
YT FASIAT AT
14. deTfeh AT & 3MTeT-Yel, Herd
HTIHH, HTIRATATT, 3aiet
yfaafaamg 31k sierer e, AFER 03012025
faeg 3aRer dRwg, | 3R FRTEW, TSI FEHA A
HETT & Y FHASIIAT | AR, 3iioT-A1ST TRAETOT, AT AT
AT F—quuu, gaT Sf3Td 3R d=Arfieh Eaera
15. gleh UHAHh-132 T/AT, olErd Tagar &
fore TaggidiEiy o feece feea &
TaeRliateT & AU o g & @Y 22005
TIUTA, HRAT 3 | FgART e, fdr of Aleer 99 3
dISTS, TR & WY | 3T JEHT TlHIAT 1S @ 39S
HASIAT AT T
16.| ATy gaRET | St gt & fedt & 3meR ox fare 3k
TeUHIAT yrsac | NedfardT & aafad 3R 3ot a3 & 18022025
fafaes, sedr & @y | fadwaar 3R S A &1 3ee-
AT ATIT geTe |
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17. UREIRE T H HEAT eTeleT arar | 24-03-2025 5
Fg §fésr & Ty | Rifecar faae ar g fBa & et
AT A9 3T AT 3fe F [T ik A
AT 3R Iuelstr Frawmsit @ Arg
T
18. deTfoes A HT IMelA-ger, HgeFe | 24-03-2025 5
et FrIsheT iR ierer e, afFaR
mgﬁi ;f‘ﬁ“*w W AT @ ardgar &
quu, JaT F31d R IATfAH Tead
1. 3reTeee vd faeme aRatereat & fore seater smefier it ggarer va sieafarhr gxaravor
& v v fr AFAFa ($313m3)
ay 2024-25 & GRIeT, AT gEATRUT HR HGAIMcHS HTHUTT Td I Tgell & [T
3G 3T HENERT I gl et & forw Ay diéer, NTasnSR-Avasmssi daarse
3R 3cer gt & T TAR & ATLIA § 3 i JfFcaidadl ($30315) &1 a9 Jar fhar
|
%. ¥. $33ms &1 e fafa
1. | 9RREY IS AT fageives (PIVA) 17 &, 2024

2. | o aR@Eer & aqoredr, AT AR AE@ATAr &7 3mhoeT | 27 &S, 2024

el & TIT Siel Har faeRor AT 3R R ge

3. | Gfrd SoeeARITE (STAS) SoEs 12 3mTEd, 2024
4. | 9gURA YT 9T F Rl A gAY fshar 4 feHeY, 2024
5. | STellGR EXId PLIF TA8adl SFCalic 9 Sieadl, 2025
6. | SATellgR TRAT CIVGI3EUH TSI SFCAIC 9 SfeAayl, 2025
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7. | "HATd aEdfdeRdr 3o & fT glelantthe daangs- | 15 Sieladl, 2025
3rena feecer & faera & forw 3¢aer smefier 1 aaad
P FT fFAHT0T

1. e yeeifaat 3 3gahr wud e

ay 2024-25 & R, TTHAISHR-TTHIMSIT o 79T Fael 7 O [Farf@d deaer 3R
HIEIeTSul FI YEiid et & fov faffiesr dieaforhr ggdifaan, seahr aeaaar iR 3mscda
FIAHAT T ATRT T F TS 3T 377 AR | 37 FAT ¥ Aheilehl &THATAT & SATIH
TR, HHTTAT 31T TMERT & A1y e, 3T FieIThT gEAeRoT Ud HgdalcH 3eTaeTeT
Tq T & 3TaERT T Wit & 3T YeT [FT| 38 aE & ATl of DUTITSIR-HeT3mS3i
T TIAT A o1 gefer 1 3N e e aIR e a7 & Ty @ dush &1 geg fhar|

FRIHH FT ATH IGIE] FRIGH FT T
e TFAee 2024 10-04-2024 AN AR -ATHIS 3T
deels e

"CFAToiEe Ssficdiate Hic US UTaHur|25-06-2024 ¥ | TU@3mS3mR-doasmssn
BR TeAst (TIMEE - 2024) 3R ¥sScH|26-06-2024 doels hg| dools

asfeee #Hic-2024  (SSM-2024)",  Far
FTRoT AR Fefa 3o W CSIR o

dh g AT 9go

fafeear =t (RRerarer weer, gRamom, gei, | 30-07-2024 AN HR-ATHINS3,

feeell, IaUEs) & oY AT HRAT (LUB) BEICI[

e $r 3T J5h

g df a1 i 02-08-2024 & | waAdIUer feealr
04-08-2024

AEISS-OWOT 02-08-2024 ¥ | HIUHNSIHR-TAUITA

04-08-2024
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6. | 3¢ WRAT (LUB) T 3¢ o | 26-09-2024 T3S IR-ATHINS3,
IeeTs e
7. | HCEITEIR T fEaw 30-09-2024 ATEIEIR, A5 oo
8. |ueIAehr 3R wreifded sTgacyd # arfa | 23-10-2024 | gled dIel, ds81916
W HRTSET TFAeTT (OPTOIN-2024) 25-10-2024
9. |HTAASHR-TTIANEIHT T g 05-11-2024 ATAHSIR-ATHIMS3T,
BEICI
10. |9RT IeRSE™ faae #Wglewd [30-11-2024 & | 33T, I[arerey
(3SITSTAUS) 2024 03-12-2024
1. | g 3T $RC (Torgsl) # 3 Hle@Ifarehr | 7-12- 2024 I
3R INTISHRT R 3z
12. | THUHTHS Hiedeld STAR 09-12-2024 & | & SR &g
11-12-2024 T
13. | TTEYT Tollder fooard weraar 20224 09-12-2024 & |SSHE, SR, TSTEAT|
11-12-2024 T
14. | 36T yaue FAglideIrerd (HISe#), gereng & | 11-12- 2024 AoasmS3T AT g
T gfafaf®ese &1 gk
15. | fem wgrher -« Ruem ” #Agrper * AR | 16-12-2024 @ |Fead  fAvafaeme,
fashrar & forw el et qotrely S s{fAehr | 17-12-2024 T | Foerd, gRamom
W HRTSET FFHelT
16. 17-02-2025 & | EIUHEMSHR-ATTITS3,
gar dReT FTFAT 2025 19-02-2025 SELEI
17. krsd e feaw 28-02-2025 O3S 3 R-HTTH3MS 3,
EEEM
18. [UIRT Sf3aT e 2025 12-02-2025 SEICIES
19. |9RT golacli=led TFadr 2025 20-03-2025 s faeal
20. [3cANTT FFASS, JHaTell 26-03- 2025 3aTe
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AT FT HUFR Frafeade

T HT AR (FRES) Afafe=s af 2005 7 #Redea 7 3mam| I8 HRT & Tl Tt 3R &g
QT SRl o} ee] gl §| I8 ForelY 3fY AraTers ot Aot foven e e e Seamey, Areteratt 3t
U AT HITeT T TSR ST B, TSI 3o 30 18T b1 31afer o $ieR fear S =g e | el Fae go
T FHT W G 7 S TR He T TR A1 S35 NIMSIAT 3t Giafeet 250 98 F AT v
25,000 TG e T STHTT ST TS Hehell & | TE TATHA H 3HTeeh TRERIAAT & ToIT hred e &

HTH3MSIT-ATTHIMSI IRES AT 7 2024-25 & e Aeafaf@d gefosir O
QRETRTAT 3TRNT: 4 ofeAuT g ef, ass warasr @[3

1. 3TN IR : ST 9Riid . AgrarEn, A dafas

2. olieh AT JITAHRY (TS3N) : 31 3AA FAR fAany, aRss FerreT d=irferen

3. HETh citeh Fe=T TR (THINS3N): A7 3797¢ faeh, 3e7arer 31T IR TS 1)
4. gAY HIAT AAT, TRES Tehedlehl AR (2)

2024-2025 & SRTT ATHT 3T IRILT 5T TP &

a¥ 2024 - 2025

Yo ST | FEdSFa wdFa WEAAGRT | gt ardfier | A3, S

el A
ol 1
105 05 100 0 14 0

AT g
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TSTHTST fehITheTa

(01.04.2024 & 31.03.2025)
HRA & FAUET & AR FE AT TTH foecl & TUT gy TIHR Y IASTATT A 90T, AT
TG HEHTTAT W MUIRT &1 TTH FTwade] & fow, ITAW [AIAT & 39eey § g+ &
e & IR T BT T TIH ooy & 3o7hy gfcien va Aeaar & HET e g Alereqr
aTATaReT # Ha G e gu At afafaftet s Fr S #

Bl SRITER 1 3red

HRA IHN A TTA AT F 3678 FRATeT & A dHswer # el #v demar o &
BT PRIRMAT3/ETT AT T 3TAISTeT ThaT ST § o a1 AR TIPR hl ITSTHTET
A, arider @eal, Redr & wemedt gaer waedt AT yerfar e @@-ae ke, #orer el
& WIY-HIY TETel AAH BT FAUT ASTHNT FRiTadel Haeh 30 AGT 9 o == & el
g1 3T Srrerstt & gfasnEal & oy gatl gagiRe wisaAsar & 8 fFarer fear
ST g

fesTh 16.04.2024 IETHERT & HfAAT & TIT JTTHN FrAcade] ot ffear drymer a1
IS FholcTqaeh T T foreeh aRTeT feeiieh 24.12.2024 T HIATT 3THET & HiAAt
& foT Tt FRTeaaT @l Redr FRIT/CTT ahliT &l ATt forar |

feaier 27.03.2025 &t ISTAHTH FHIT & HiAAT & T ITTH FRA-adT Tael Fear
HIARMTAT/ET TR T 3TATSTT fHAT =T

9 ¥ 23 RAGFeR, 2024 dF R T@ar? F1 3G

aToaT H fger &l geral & & folv 9 - 23 BIFR, 2024 F B g@ars &1 3 far
AT qEaTs &1 YHARSH W. Ay Heerar, A, Muasmssm-Muasmssn g @é
Qe I TeTel @ fohar 11| GETHIGT solleh H oS 95 FH & Yol H fafaer
fasat &1 400 & it f@Er &1 T qEsh Uroshi & Uree & v f3ecel & a5

qEars & Rl TIoa [Aed o TIaaT HiHAT & 3T FFIH FT Bl 7 - &
o aRa et & T e ST &I 38 SR HatosT T & fav ff=<dr sde@ ; feoqor
Tq gr&qur, f@ér dehor, Aot fawat W Edr A weqia, dre-fadre, siaar 9ie 3R e
AfFaR gfaafaae 3mafea & 7181 &ér gmare & e T9od T & Bie swal & ow
HIAdT/PETAT aTdeT HRIHH T i) 3T fomar a1m, S ff ey Ioer 3R 3cagads @Il
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fEer acarg &1 AT 23 RAdesR, 2024 1 e, U3 mEIR-ATasmEst & caredesT
IR REPR TROT FARE & g3 $H HTW W Fead H 99 # IS &l IR
gfadifarar & faaansit 3R &Sy g@ars & e 3mafaa fafaw sfaaf@ast & @aaansid
I Q&R foham | SH FRIPH H TS & & HAAT Al Bel H Seol@allT HT Al &
forT T4 2000.00 (FAF 1) HT AR Feld T FAeud RERR F REhd fomar w=m| ary
8l 38 aET T ST AT, 96 HAToT a1 By & faehrq & v gels o W@ i
ANcATET AT & AT o e REPR Ferld fhv a1 Sitfeh fAergar 8 -

I TETF & geal & fav B FladymeE: ama gfaaifEar

1. A7 $AR, YT 1. Holld FAR

2. 9fq, gL A1 3h FAR

3.3@iel, T A oAl $AR

4. feRrrtt, g A dehel FAR

5. 3Tdeh FRaTel, YT 31. HAY FAR

6. hded FRATA, Y3 3T HAY FAR

7. 3UTEET HARY, LA A AR g

8. F1cAT cgeehy, FYAT 1. &l g

9. 3TEIAT HRedrsl, AT A FRT FAR

& froqur vg gyregor gfaifarar

1. gAY AAfar, gt ifasRT qUH
2. 1 gegolld HAR, AT TR AEGIR
3.8l HA FAR, TR, Tehailehl HTBRY qdr
R saaw fahfrar

1.4 9IRS R, ass derairhr sfesrT qUH
2. AT AT, THET JTfARRY AEGIR]
3.4 dehol HAR, deheilfAGeT GRIR]
4.5 [aAE HHAR, TEIAH 1T 3. RIS
B ewor gfaaifear (B Hi-ais)

1.4 I3 HHAR, TENAh 1T 37fer. T
2. FAST FAR, TERIF 371 ISR AEGIRS

R cwur gfrifiar (IRt
1. 4 IR g, aRss deerehr s sEipa
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2. 31 AN FAR, R, deheiieht R gfada

3.4 Ushol FAR, dehaili AT GRIRE

R 3t A duw s

1. gAY 9T GooR, d. doheiienl 3. qUH

2.4 ST g, aRsS depetiehr TSR fachar (wgFa)
sl. fSdeg fawamE, aR. dw. sy efadT ()

3. gA HACT, d. deheiteht TR T (EgF)
g feear 3mararer, TfAuer denfaes i ()

4. 31. dAgaa &g 3o, [N dafae qrcATgeT

AKACGIRICR BRG]

(F) 37 i i =

1. 31, TSHAR 9rel, fifager d=miae qUH

2. AT Secell Geor, . doheliehl A gfad (@ged
A FAAT AT, aR.dAh. JWH AT (FgFd)

3.4 fodes TaTamst, dereiieht 3T gl (Hged
A ToTeAl, T, cAepeiichr TRy g (T

(@) TRRT saar

1.37. 3N Toar, aRse dariae UH

2.31. HAY AR, aRss de. ISR gfad

3.4 ARIET $AR, o dh ISR AT (FGFA)

A Geller AR, Tel. 3. ARy T (FgeFa)

rdvad fagmfdat & fav B ae-fRae gfa=ifa

1. 3iferar =m (2024-169) EEE
2. forar er&AT (2023-105) glad
3. 31T (2023-135) aarg

oo W R & Ifer afaaifar
1.31. e A, aR Wadwmas guH (@gFd)

A Tarer, HiAger defas TUH ()
2.31. 30 TH <X, aRsS d=ATfelen AEGIRS
3. A1 A9k HAR, el (AT g
4.3t gor 2., Tifdger d=fae OicaTgel
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HTATT TR R B # sedwedy F Fiet W fAeers R
1.8 90T fiAT, 9. dehelleh AASRT  £.2000/-
2. il g, Ul Foieh %.2000/-

WHER FHGS A Aifesd B foqurmeaaa gicaEd Jsr:

1. 7 g7 HAlgel, F. THET SRR £.5000/-, TYH RERR
2. A FAST FAR, F. TSI HTADRT £.5000/-, YA RERR
3.4 Segolld AR, aR. ImYfafaw €.3000/-, efadT 9.

4. faelle $AR, TEH AT TR %.3000/-, fadT 9.

5. AN AT, IFeT HTAFRY .3000/-, fadg .

6. 1 ST HEHC, HeTTh T ITABI %.2000/-, T EAR
7.4 aiE, acs @fRarey d@grash £.2000/-, i TR
8. A HHAY FAR, TEh IHIHET FHRT  $.2000/-, i RERR
9. 8 TR FAR, ofd FgrTh/BEIR %.2000/-, i RERR
9. 4 37AMF FAR, IFR %.2000/-, o RERR

aﬁmﬁaﬁa:mﬁ#%mmaﬁ%mmm
A 39TE Tah, eTHTET HRSAT (AAE) %, 5000.00

AAT FHA TTemsT AT At qadt 3qafAfa & Searr w1 e gatdt

fadrator

% 28 WA, 2025 H ATAT HET TSHY FATT 1 q@ll suafAfa & @wurT #1
mmmﬁwﬁmsﬂ?mmﬁmﬁ%um@maﬁrmmmgvsﬁ
3 318 serv I &l geira e

ot & dmfos va aweid sEafaar & A AFGR s@en disten

TSTHATST HrATTA & SATEIRE JeT P W §U MTEIMEHR-WTHIAEH H g I &
FARTEaR et 7 A9 va aeele GEgfaal & T T AAGR S@el Aol gers S
W & ToIEs Qiliceh Td deholiehl TCIB Todeh HIE H ST AR IR I 3eTeh 3HTe QMEr
A 3T et & [l & fawdl ) 39el gEdfa & & et teh dotel ganT FHedrhe
o1 fohar SITaT § auT Bedr fGaw @ARIE H A4t YAl Hl WEhd #eh T3
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P Uicaled har S1dr § oad T deadd & forv o, dicagsT Ua giiefor &1
3fefehel ATCTaROT ST TEc & aUT Jiaenfagt & AAAR & arg iafasd e aRe=n &
forT I Aoar g1 I & [as a1 34 WﬁMdddlﬁqula%a?d&q o gy
A B HEUTH SaRT o1 dAlfeleh U cAeheitehl f3ToTeel TEIfAAl 1 Adeifaieh $¥eh HTH Se
O T g FHfod e 200 T56 H T EaS ‘Ao vd awer e weqfaar
YHIRAIT &7 15 § g Bfoed ufa gTae I dedse W 3THsd H yeRid/Zadsy Bl
AT HHGT TTHNT WiATY T ga@dr 3uafafa $r feais 28 wadl, 2025 #
ST @Adeor S5k A F@fAfa & AFET gaeF 4 3sead @or g St garr 39
qEdsh T fada= fRar amm|
TR # Imafoa & & dafas IREr -
< 1. AR T, IS deATen o ‘FEAA FEfAAAT F G@RT FAT FT JaAeAwT VT W
29 31, 2024 & B & danfas affar =
@ A QYR [T, ThRARITA A ‘Foll TGTT AT W 09 Felrs, 2024 Hr Gy A Iafasn
AfAAR &2
% 81 dReg FAR, NRAYST IM(h, IFSTAWNTH F9T carT ‘HAE : 2 N-A%aAEH
faedwor & AT v V9T F T H F¥eAIW (AT W 26 f@eaR, 2024 = B &
I AfAaR el
A RS RN, Tehollehl HETTh, MSHA THNET GaRT “eleThermAlert : gfaAT F1 war
T TG AdTEaT Yorrel”" v ¥ 24 AR, 2025 #r @ & danfas afdar o
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IPR Data (2024-2025)

Patent Applications Filed in India

SN |[NFNO

o]

3

Title

0059NF2024/ |System and

IN method for pH
measurement
and calibration

0088NF2024/ DOUBLE

IN PIVOT
BISTABLE
PLATFORM
ASSEMBLY
FOR
ACHIEVING
QUASI ZERO
STIFFNESS
VIBRATION
ISOLATION:
A
MINIMALISTI
C DESIGN

0199NF2024/ A NATURAL

IN RESIN-
BASED
SCAVENGIN
G SYSTEM
FOR
REDUCTION
OF
CAFFEINE
AND
BITTERNESS
FROM
BEVERAGES

Prov.
Filing
Date

Inventors
Filing
Date

29-
May-
2024

Babankumar |---
S Bansod,

Varun

Bansal,

Kartavya
Vasdev

Venumadhav |05-Jun- |---
Rallapalli, 2024
Robert Sam

Azariah,

Anand

Venganellur
Padmanabha

n, Bhanav

Shyam

Sunitha

14-
Aug-
2024

Nandkishore |---
Thombare,
Saurav
Kumar,
Priyanka
Sakare, Amol
Pusushottam
Bhondekar,
Soumyajit
Das, Lubhan
Cherwoo,
Anumpma
Sharma,
Ritesh
Kumar, Vivek
Gaur, Uppoor
Ramamurthy
Sudeendra,
Vikas Gupta,
Mohammad

279

Comp.

Application |Status
No.

202411041 PP
713

202411044 PP
130

202431061 |PP*/CSI
991 O/ICAR



6

0160NF2024/
IN

0157NF2024/
IN

0010NF2025/
IN

A SYSTEM
FOR SINGLE
PANEL-
COLOUR
NEAR EYE
DISPLAY

An Emissivity
Varying Sheet
to Cover an
Object

Polydiacetylen
e-based
Irreversible
Thermochromi
¢ Paper Strip
and method of

Fahim
Ansari,
Abhijit Kar

Raj Kumar, |-
Rajveer

Kaur,

Bhargab Das

Saurabh -
Bhatnagar,
Shahzeb
Shabih,
Avdhesh
Pratap
Singh, Naga
Vara Aparna
Akula, Ajay
Yadav,
Supankar
Das, Ripul
Ghosh, Harry
Garg,
Manjeet
Singh, Jatin
Sharma,
Neeraj
Guleria

Sachin -
Goyal,

Deepika
Sharma,
Kamlesh

Kumar, Amit

preparation for |[L Sharma

Low-
Temperature
Monitoring of
Frozen
Products

280

10-
Sep-
2024

19-
Feb-
2025

24-
Mar-
2025

202411068 PP
617

202511014 PP*/CSI
356 O/ADB

202511027 PP
147



Patents Granted in India

SNo NFNO

1

2

3

0165NF2
016/IN

0088NF2
019/IN

0227NF2
016/IN

Title

Internet of
Things based
client- specific
Multilevel
Earthquake
Emergency
Disseminator

A DEVICE AND Tiwari Umesh |---
METHOD FOR |[Kumar, Das

POSITIONING
MICRO HOT
PROBE FOR

HEATING HOT

ZONE
BETWEEN
MICRO HOT
PROBE AND
CHIRPED
BRAG
GRATING
OPTICAL
FIBER

HANDHELD
CONTACT
SCANNING
AIDED
READER-
CUM-
ORGANISER
FOR

Inventors

Date |Date

SARKAR 02- |29-
SIDDHARTHA, Sep- |Aug-
GAURAV 2016 2017
ASHISH,

GHOSH

RIPUL,

KUMAR

SATISH,

SARDANA

HARISH

KUMAR,

AKULA NAGA

VARA

APARNA,

GOAP

AMARENDRA

29-
Aug-
Supankar, Das 2019
Bhargab,

Mondal Kumar

Samir, Sinha

Ravindra

Kumar

GAURAV
ASHISH,
SARKAR
SIDDHARTHA,
SARDANA
HARISH
KUMAR,
SINHA
RAVINDRA
KUMAR,

14- |12-
Oct- |Oct-
2016 2017

281

Prov. |Comp. |Application |Status
Filing Filing |No.

Grant
Date

Patent
No.

201611030 |IF/2025 |06-Jun- 541035
063 2024

201911034 |IF/2025 09-
776 Aug-
2024

547483

201611035 |IF/2025 |08- 554051
138 Nov-

2024



4

5

0016NF2
019/IN

0111NF2
019/IN

VISUALLY GOAP

IMPAIRED AMARENDRA
THERAPEUTIC NEELESH —  o3-
APPARATUS KUMAR, Apr-
FOR KASHIF ISLAM 2019
ADAPTIVE KHAN

JOINT SHERWANI,

THERAPY RATAN DAS,

BASEDON  CHITRA

QUANTIFIED | KATARIA

ASHWORTH

AND

MODIFIED

ASHWORTH

SCALE

UPPERLIMB |NEELESH 22~ [24-
ORTHOSIS  KUMAR, NITIN Aug- Aug-
SYSTEM KOUNDAL, (2019 2020
(ULOS)TO  HARPREET

BRING SINGH,

MOBILITY TO DAVINDER

WRIST, PAL SINGH,

FOREARM,  NIRMAL RAJ

ELBOW AND  GOPINATHAN,

HAND / VISHNU

FINGERS BABURAJ
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Copyrights: Filed or Registered

SN |Ref NO Title Diary No |Date |Registration Date of Lab Ref No
of No Registration
Filing
1 |008CR20 |Interferomete 21062/202 [20-  |--- - CSIO_CR 24
24 r Parameter 4-CO/SW Jun- 028 1
Estimator 2024
(INTPaEst)
2 |032CR20 DistUAV : A |23898/202 29- |--- - NA
24 Software tool 4-CO/SW |Jul-
for distance 2024
and location
estimation of
the ground
object from
UAVs
3 |039CR20 |Info Bridge - |28401/202 |04-  |--- - NA
24 Augmenting |4-CO/SW |Sep-
informed 2024
decision -
making
through
public -
driven real -

time disaster
updates and

assistance
4 |040CR20 |DFU Saarthi |28400/202 11- |SW- 25-0Oct-2024 NA
24 ; 4-CO/SW |Sep- 19595/2024
Comprehensi 2024
ve Digital
Care

Platform for
Diabetic Foot
Ulcer
Patients

5 |052CR20 |eleMonitor : |39004/202 |04- --- - NA
24 Central 4-CO/SW |Dec-
Command 2024
and Control
Unit for
Elephant
Movement
Detection
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and Alert
System

053CR20 |netraprada :

24 Smart
Navigation
Software for
the Visually
Impaired

042CR20 |PESTi - KIT
23

39384/202 |06-
4-CO/SW Dec-
2024

14275/202 |25-
5-CO/A Mar-
2025
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NA
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0277



Designs: Filed or Registered

SNo |[Ref NO

1 |002DN2022

2 |015DN2022

3 |018DN2022

4 017DN2022

5 |031DN2022

6 |015DN2023

7 |004DN2024

8 |003DN2024

Title

Lattice structured
Taper Conned
Acetabular Cup
Implant

Portable Multi-view
Smart Microscope
—Pro3

Indigenous Robot
Assisted Cardiac
Catheterization
Systeeem,
iRAVCath

A Detachable
Neckband Novel
Portable Wireless
Automated Eye
Moisturizing
Sprayer

Artificial
Intelligence based
table-top
spectrophotometer
for non destructive
quality evaluation
of fruits and
vegetables

Application
No

365774-

001

366806-
001

368401-

001

369610-
001

376671-
001

DAALANVESHAKA 403667-

Scanning Probe
Microscope Scan
Head

Disposal Screen
Printed Electrode
with Two Working
Zones (DipS-2)

001

409617-
001

415963-
001
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Date
of
Filing

07-
Jun-
2022

24-
Jun-
2022

27-
Jul-
2022

23-
Aug-
2022

03-
Jan-
2023

02-
Jan-
2024

07-
Mar-
2024

02-
May-
2024

Registration Date of

No

164205

166256

163550

180995

164996

175361

167083

Registration

12-Apr-2024

26-Apr-2024

08-Apr-2024

20-Sep-
2024

18-Apr-2024

12-Jul-2024

02-May-
2024

Lab Ref No

e-mail

e-mail

e-mail

CSIO_DR_
22 030_11

CSIO_DR_
23_041_06

CSIO_DR
24 044 _02

CSIO_DR
24043 01



10

11

12

13

14

15

010DN2024

011DN2024

014DN2024

016DN2024 40 Inch LCD based

022DN2024 |High - Speed three-

026DN2024

005DN2025

ICD - Image
Capturing Device

Electrochemical
Detection and On-
Demand Drug
Release Device

Solid Teeth
Integrated Porous
TLIF Spinal Fusion
Cage

SLA 3D Printer

axis
nanopositioning
scanner

K and Ku Band
absorber

RF-ICP source-
based high density
cold plasma
instrument design
for use in food
processing,
agriculture, textile
and
pharmaceutical
applications

16 |010DN2025 |Spectroscan

Biodiversity Monitor

17 |013DN2025 Smart Monitoring

System for
Livestock
Emissions

18 |011DN2025 |Multispectral

Quality Sensor

416645- 06- |--- -
001 May-
2024
— 08- |- —
May-
2024
— 01- |- —
Jun-
2024
419854- 03- |--- -
001 Jun-
2024
425935- 26- |--- -
001 Jul-
2024
440694- 10- |--- -—-
001 Dec-
2024
447053- 29- |--- --
001 Jan-
2025
452794- 06- |--- -
001 Mar-
2025
452796- 06- |--- -
001 Mar-
2025
452795- 07- |--- --
001 Mar-
2025

286

CSIO/DR/24-
25/44/01

e-mail

Proposal ID
2021-8338

NA

NA

NA

e-mail

CSIO/DR/24-
25/51/08

CSIO/DR/24-
25/51/08

CSIO/DR/24-
25/51/08



19 |012DN2025 |Leafsense RGB 452797- 11- |- - CSIO/DR/24-
Monitor 001 Mar- 25/51/08
2025
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S.No.

SCI Research Publication 2024-2025

KAUR GURPREET, GARIMA, PRAKASH VARNIKA, GUPTA SWATI, CHAUDHARY MANOJ KUMAR,
MEHTA S K, SHARMA SHWETA. Graphene oxide functionalized halloysite nanotubes for voltammetric
determination of psychoactive drug from alcoholic and non-alcoholic drinks. FlatChem. 01/01/2025, 49,
100794

SHARMA SALONI, KAUR GURJEET, BHARDWAJ NEHA, NAYAK MANOJ KUMAR, DEEP AKASH. A
cysteine functionalized (Al) MOF-based multifunctional probe for the highly selective dual-responsive
chemosensing and simultaneous removal of Cu2+ ions. Journal of Environmental Chemical Engineering.
01/02/2025, 13(1), 115209

SAHU CHUDAMANI, PODDAR SHASHI. Acoustic Attack Mitigation Approach for MEMS Inertial Sensors
Using Change Point Detection on MhIMU Framework. IEEE Transactions on Aerospace and Electronic
Systems. 01/02/2025, 61(1), 743 - 752

TYAGI NITIN, PORWAL SARVAGYA, SINGH PRADEEP, RAMAN BALASUBRAMANIAN, GARG
NEERJA. Nondestructive Identification of Wheat Species using Deep Convolutional Networks with
Oversampling Strategies on Near-Infrared Hyperspectral Imagery. Journal of Nondestructive Evaluation.
01/03/2025, 44(1),

PRAHARAJ PRASENJIT, STOIAN RAZVAN, BHUYAN MANOJ KUMAR. Aberration and self-
reconstruction of zero-order Bessel beams in isolated and array format generated using positive and
negative axicon lenses. Optics and Lasers in Engineering. 01/03/2025, 186, 108823

KUMAR RAJ, RANI MONIKA. Demonstration of a number of educational experiments on diffraction and
interference of light using single-beam setup. Optical Engineering . 01/04/2024, 63(7), 071409

SHAW AMIT KUMAR, SONI SANJEEV. Role of periodic irradiation and incident beam radius for plasmonic
photothermal therapy of subsurface tumors. Journal of Thermal Biology. 01/04/2024, 121, 103859

RAJ ROCKY, MRADULA, SAMANTA PRADIPTA, SINGH RAVINDERJIT, SACHDEV ABHAY, MISHRA
SUNITA. Evaluation of AgNCs@PEI and their integrated hydrogel for colorimetric and fluorometric
detection of ascorbic acid. Analytical Biochemistry . 01/04/2024, 687, 115433

SINGH SHALINI, BHATT DEEPANSHU, DEEP AKASH, TIWARI UMESH KUMAR. An antibody
conjugated NH2-MIL-101(Fe) metal-organic framework based optical biosensor for sensitive detection of
lead ions. Microchemical Journal. 01/04/2024, 199, 110122

10.

KATARIA AMAN, SHARMA VISHAL. Artificial intelligence-powered decentralized framework for Internet of
Things in Healthcare 4.0. TRANSACTIONS ON EMERGING TELECOMMUNICATIONS TECHNOLOGIES.
01/04/2024, 35(4), e4245

11.

UDJAJA YOGI, GUPTA ANUJ, WANG FAN, TAKADA NAOKI, ITO TOMOYOSHI, SHIMOBABA
TOMOYOSHI. High-fidelity approximations for large holograms. Optics Communications. 01/04/2024, 556,
130265

12.

KUMAR VIKAS, BISHT DEVENDRA SINGH, GARG HARRY. Design and optical simulation of heating,
ventilation, and air conditioning duct incorporating ultraviolet-C channels based on Bunimovich stadium.
Proceedings of the Institution of Mechanical Engineers, Part E: Journal of Process Mechanical
Engineering. 01/04/2024, ,

13.

JAISHREE SHARMA, BHANDARI ANUPAM, KHATRI NEHA, BHARPOOR SINGH, JANGRA SAHIL,
HUSAIN AKMAL, KUMAR AVINASH, M.S. GOYAT. Advancement of Analytical Model for Hydrophobic
Rectangular Pillared Array on Al-Surface and Its Experimental Validation. International Journal of Precision
Engineering and Manufacturing. 01/05/2024, 25(5), 947-958

14.

ANNE GAJANAN, RAMESH S., SHARMA PRIYARANJAN, PRASHANTH B. H. MARUTHI, KUDVA S.
ADITYA, KUMAR PRAKASH, SAHU SANDEEP, BHAT NAGARAJ. Enhancing wear resistance of AZ61
alloy through friction stir processing: experimental study and prediction model. Material Research Express.
01/05/2024, 11(5), 056524
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15.

BALA MANJU, SHIVLING V D, TYAGI SACHIN. Synergistic impact of nickel ferrite and titanium dioxide
composites for improving microwave absorption in X-band. Materials Science and Engineering: B.
01/06/2024, 304, 117388

16.

KHOSLA ASHIMA, KUMAR NEELESH, KHERA PREETI. Machine learning approach for predicting state
transitions via shank acceleration data during freezing of gait in Parkinson’s disease. Biomedical Signal
Processing and Control. 01/06/2024, 92, 106053

17.

MEENU MANINDER. The golden era of fruit juices-based probiotic beverages: Recent advancements and
future possibilities. Process Biochemistry. 01/07/2024, 142, 113-135

18.

KOYAMA SACHIKO, JOSEPH PAULE VALERY, HEINBOCKEL THOMAS, ADHIKARI POONAM, KAUR
RISHEMJIT, KUMAR RITESH. Possible roles of phytochemicals with bioactive properties in the prevention
of and recovery from COVID-19. Frontiers in Nutrition. 01/07/2024, 11,

19.

DUBEY PRASHANT, MANSI, MARCIN HOLDYNSKI, DEEP AKASH, TIWARI UMESH KUMAR,
WOJCIECH NOGALA, SHRIVASTAV VISHAL, SUNDRIYAL SHASHANK. Unravelling the electrochemistry
of Ni-MOF derived nickel phosphide/carbon composite electrode and redox additive electrolyte for high
performance supercapacitors. Materials Today Chemistry. 01/07/2024, 39, 102165

20.

AHLAWAT AARUSHI, BALA MANJU, NAYAK MANOJ KUMAR, TYAGI SACHIN. Development of cobalt
oxide and titanium carbide based composite for microwave absorption in X-band. Materials Science and
Engineering: B. 01/07/2024, 305, 117447

21.

BANSOD B S, ANTIL MONIKA. Stripping voltammetry meets chemometric: a powerful duo for pinpointing
harmful As3+ ions in water. Journal of Applied Electrochemistry. 01/08/2024, ,

22.

CHOPRA ADITI, MOHANTA GIRISH CHANDRA, PAL SUDIPTA SARKAR. A combinatorial approach to
validate the surface plasmon resonance (SPR) biosensor response. Materials Research Express.
01/08/2024, 11(8), 085009

23.

VIKAS, KUMAR RAJ, SONI SANJEEV. Measurement of anisotropy factor of nanoparticle embedded tumor
phantoms for plasmonic photothermal therapeutics. Journal of Biophotonics. 01/08/2024, 17(8),
202400007

24.

SHAVITA, KAMAL KISHOR THAKUR, SHARMA AMIT LOCHAN, SINGH SUMAN. Exploring MXene-MOF
composite for supercapacitor application. Materials Chemistry and Physics. 01/08/2024, 322, 129463

25.

KUMAR SAURAV, SHARMA ANUPMA, THOMBARE NANDKISHORE, BHONDEKAR AMOL P. Bio-
inspired conductive ink: Harnessing plant based binder for customizing electrochemical, rheological and
printing applications. Materials Today Communications. 01/08/2024, 40, 109927

26.

KHURANA DIVYA, SHAW AMIT KUMAR, SHARMA GOURAYV, MANZOOR AHMED, SHUKLA SANKET K,
SONI SANJEEV. Experimental investigation of photothermal conversion and thermal conductivity of
broadband absorbing gold nanoblackbodies and graphene oxide nanoparticles for plasmonic photothermal
cancer therapy. International Communications in Heat and Mass Transfer. 01/08/2024, 156, 107597

27.

MANJUNATH K, TEWARY SUMAN, KHATRI NEHA, CHENG KAI. Discrete wavelet transforms analysis of
vibration signals for correlating tool wear in diamond turning of additive manufactured Ti-6Al-4V alloy.
Proceedings of the Institution of Mechanical Engineers, Part B-Journal of Engineering Manufacture.
01/08/2024, 238(10), 1568-1575

28.

SINGH YOGITA, AULAKH NAVNEET SINGH, AULAKH INDERDEEP K., BHATTACHARJEE SHYAMA
BARNA, KUMARI SUDESH, RANI SUNITA, SHARMA GAURAV). MRNQ: Machine learning-based reliable
node quester for reliable communication in underwater acoustic sensor networks. Peer-to-Peer Networking
and Applications. 01/08/2024,17, 3688-3702

20.

SHARMA GOURAYV, KHULLAR VIKRANT, SONI SANJEEV. Thermophysical & photothermal
characteristics of surfactant free graphene oxide, functionalized graphene oxide and reduced graphene
oxide nanofluids. Materials Science and Technology. 01/08/2024, 41(14), 1032-1044

30.

GROVER SEEMA, SAHU CHUDAMANI, PODDAR SHASHI. Linear Likelihood Approach-Based Adaptive
Fusion of Heterogeneous Multiple IMUs for Orientation Estimation. IEEE Sensors Journal. 01/08/2024,
24(15), 24512-24519
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31.

KUMAR MANOJ, YONEDA NARU, PENSIA LAVLESH, MUNIRAJ INBARASAN, ANAND VIJAYAKUMAR,
KUMAR RAJ, MURATA TAKASHI, AWATSUJI YASUHIRO, MATOBA OSAMU. Light origami multi-beam
interference digital holographic microscope for live cell imaging. Optics & Laser Technology. 01/09/2024,
176, 110961

32.

KUMAR DEEPAK, KOMAL SHARMA, KUMAR MANOJ, KUMAR RAJ. Controlling the optical wavefronts
for multiparametric sensing: Holography cum metamaterial centric perspectives. Optics & Laser
Technology. 01/09/2024, 176, 110954

33.

SHRIVASTAYV VISHAL, DUBEY PRASHANT, MARCIN HOLDYNSKI, SUNDRIYAL SHASHANK, TIWARI
UMESH KUMAR, DEEP AKASH. An insight Into Surface and Diffusion Characteristics of UiO-66@ZIF-8
Core-Shell MOF for Asymmetric Supercapacitors with Unprecedented Energy Density. Advanced
Sustainable Systems. 01/09/2024, 8(9), 2400043

34.

KUMAR DEEPAK, KUMAR VIJAYESH, SACHDEV ABHAY, MATAI ISHITA. Electrochemical microfluidic
sensor based on hBN-CeO2@Cyt ¢ hydrogel-modified SPCE for the detection of hydrogen peroxide.
IONICS. 01/09/2024, 30, 8559-8575

35.

THAWANY PRIYANKA, BHARDWAJ NEHA, SAGAR POONAM, SINGHAL NITIN KUMAR, TIWARI
UMESH KUMAR, DEEP AKASH. Photoluminescent sensing of HepG2 cells with a metal-organic
framework / molybdenum disulphide nanosheets composite probe. Inorganic Chemistry Communications.
01/09/2024, 167, 112742

36.

PAHRA SWAPANA, DEVI POOJA. Advanced Electrocatalytic Performance of NiMo-Engineered Ti3C2Tx
MXene for Sustainable Hydrogen Generation from Wastewater. ACS Applied Energy Materials.
01/10/2024, 7(19), 8669-8682

37.

BATTISH NEERAJ, KAUR DAPINDER, CHUGH MOKSH, PODDAR SHASHI. SDMNEet: Spatially dilated
multi-scale network for object detection for drone aerial imagery. Image and Vision Computing. 01/10/2024,
150, 105232

38.

MANSI PRASHANT, DUBEY PRASHANT, SHRIVASTAV VISHAL, MARCIN HOLDYNSKI, SUNDRIYAL
SHASHANK, TIWARI UMESH KUMAR, DEEP AKASH. Unraveling the Surface-Diffusion Charge
Contribution Studies of Zeolitic-Imidazolate-Frameworks-Based Core-Shell Structure for High-Performance
Hybrid Supercapacitors. Energy Technology. 01/10/2024, 12(10),

39.

SHAW VIKASH, NGO QUOC CUONG, PAH NEMUEL DANIEL, OLIVEIRA GUILHERME, KHANDOKER
AHSAN HABIB, MAHAPATRA PRASANT K, PANKAJ DINESH, KUMAR DINESH K.. Screening major
depressive disorder in patients with obstructive sleep apnea using single-lead ECG recording during sleep.
Health Informatics Journal. 01/10/2024, 30(4), 14604582241300012

40.

GARG DEEPA, KUMAR DEEPAK, SAKSHI PALIWAL, PINNAKA ANIL KUMAR, SACHDEV ABHAY,
MATAI ISHITA. Self-adhesive poly-I-lysine/tannic acid hybrid hydrogel for synergistic antibacterial activity
against biofilms. International Journal of Biological Macromolecules. 01/10/2024, 278(4), 134961

41.

SHARMA APURVA, SINGH TARANDEEP, GARG NEERJA. Nondestructive Identification of Wheat Seed
Variety and Geographical Origin Using Near-Infrared Hyperspectral Imagery and Deep Learning. Journal of
Chemometrics. 01/10/2024, 38(10), e3585

42.

LADDI AMIT, GOYAL SHIVALIKA, HIMANI, SAVLANIA AJAY. Vein segmentation and visualization of
upper and lower extremities using convolution neural network. Biomedical Engineering / Biomedizinische
Technik. 01/10/2024, 69(5), 455-464

43.

KUMAR V, DS BISHT, GARG HARRY. Design, analysis and validation of Customised Homocentric
Fresnel Collector based on longest wavelength of visible spectrum. Lighting Research & Technology.
01/10/2024, 56(6), 593-612

44,

SHILPA WALIA, KUMAR NEELESH, PRAVEEN KUMAR KHOSLA, SANDEEP GROVER. Cloud-Enabled
Mobile-Based Approach for Enhancing Psychosis Cognitive Assessment. Early Intervention in Psychiatry.
01/10/2024, 19(1),

45.

KAUR GURJEET, SHARMA SALONI, BHARDWAJ NEHA, NAYAK MANOJ KUMAR, DEEP AKASH.
Highly sensitive and selective electrochemical detection of Aflatoxin B1 in water and Pistachio samples
with MOF/MXene composite based sensor. Food Control. 01/11/2024, 165, 110694
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46.

DWIVEDI SHALINI, AKULA APARNA, PECHT MICHAEL. Predictive analytics for prolonging lithium-ion
battery lifespan through informed storage conditions. Energy. 01/11/2024, 308, 133052

47.

RANJAN RAJEEV, CHAUHAN ANIL KUMAR, GUPTA ARUN KUMAR, RAJESH, DHANPRAKASH,
SINGH SHUBHENDRA. Investigating the effect of combined radiofrequency cold plasma (RF-CP)
treatment on techno-functional attributes of Cashewnut. Journal of Stored Products Research. 01/12/2024,
109, 102406

48.

KAUSHAL KARVAN, DAS BHARGAB. Influence of polymer solution parameters on optical fiber Fabry-
Perot polymer cavities. Physica Scripta. 01/12/2024, 99(12), 125546

49.

SINGH JASPREET, CHOPRA ADITI, PAL SUDIPTA SARKAR. Nanoporous gold fiims as a perfect NIR-
UV absorber. Applied Surface Science. 01/12/2024, 685, 162005

50.

SHARMA MRITYUNJAY, KUMAR RITESH. Deep Learning for Odor Prediction on Aroma-Chemical
Blends. ACS Omega. 03/03/2025, 10(9), Ritesh Kumar

51.

BHANDARI ANUPAM, KHATRI NEHA, JANGRA SAHIL, M.S. GOYAT. A brief review of transitional
wetting regimes for superhydrophobic surfaces. Journal of the Brazilian Society of Mechanical Sciences
and Engineering. 04/04/2024, 46, 273,

52.

VAIRAGI KAUSHAL, KAUR JASLEEN, GUPTA POOJA, STEFAN ENOCH, MONDAL SAMIR K. On-fiber
photonic nanojet enables super-resolution in en face optical coherence tomography and scattering
nanoscopy. Communication Physics. 05/03/2025, 8(1),

53.

P PRISCILLA, SINGH ASHWANI KUMAR, PRAVEEN MALIK, KUMAR SANDEEP, SUPREET, GATHANIA
ARVIND K, PRAKASH JAI, CASTAGNA RICCARDO, LUCCHETTA DANIELE EUGENIO, MALIK
POONMA, SINGH GAUTAM. Effect of doping of organo-soluble carbon dots on ionic relaxation and
conductivity of planar anchored cyanobiphenyl based nematic liquid crystal. Journal of Molecular Structure.
05/04/2024, 1301, 137403

54.

RAJPUT PRACHI, CHATTERJEE SRIPARNA, SINHA RAVINDRA KUMAR, DEVI POOJA. Au
nanoparticle-engineered Ti3C2Tx MXenes as a high-performance SERS platform for detection of organic
pollutants. Microchimica Acta. 06/03/2025, 192, 209

55.

KAUSHAL KARVAN, DAS BHARGAB. Polymer based FP cavity on a SMF fiber tip: a fabrication strategy
for repeatable cavity length. Applied Physics A- Materials Science & Processing. 06/04/2024, 130, 292

56.

SINGH AJIT KUMAR, SHARMA DEEPIKA, SINGH DEVESH KUMAR, SARRAF SONU, BASU AVIRU
KUMAR, GANESAN VELLAICHAMY, SAHA AVISHEK, INDRA ARINDAM. Oxidase-Like Nanozyme
Activity of Ultrathin Copper Metal-Organic Framework Nanosheets With High Specificity for Catechol
Oxidation. ChemCatChem. 06/09/2024, , e202401029

57.

SHARMA DEEPIKA, GOYAL SACHIN, KAMLESH KUMAR, SHARMA AMIT LOCHAN. Advanced
Functional Spiropyran-Based Smart Materials with Rapid and Reversible Photochromic Response for
Optical Sensing Applications. Advanced Materials Technologies. 07/02/2025, ,

58.

KUMAR MANOJ, PENSIA LAVLESH, KUMAR RAJ, MATOBA OSAMU. Lensless Fourier transform
multiplexed digital holography. Optics Letters. 07/03/2025, 50(6), 1909-1912

59.

LAKHERA PRAVEEN, CHAUDHARY VIKAS, KUMAR PRADEEP, CESAR SANCHEZ HUERTAS, KUMAR
PARVEEN, KUMAR SANJEEV. Nonenzymatic dual glucose sensing on boronic acid modified zeolitic
imidazolate framework-67 nanoparticles for diabetes management. Microchimica Acta. 07/05/2024, 191,
306

60.

SAWDATKAR PANKAJ, PARMAR VINOD, SINGH DILPREET. Review of plasma arc cutting process and
its comparative analysis with laser beam machining process in terms of energy consumption. Materials and
Manufacturing Processes . 07/06/2024, 39(9), 1163-1186

61.

RANI JYOTI, SINGH JASWINDER, VIRMANI JITENDRA. Deep Learning Based Segmentation Methods
Applied to DDSM Images: A Review. Archives of Computational Methods in Engineering. 08/02/2025, ,

291




62.

CHOUDHARY PINKI, THAKUR NEHA, MISHRA SUNITA. Evaluation of Cyanobacteria (Nostoc sp.)
immobilized rGO/PPy/ ITO-PET bio-anode for enhanced electrocatalytic and energy conversion for a
Photo-bio-electrochemical cell. Journal of Applied Phycology . 08/07/2024, ,

63.

KHERA PREETI, DAS RATAN, KUMAR NEELESH, PANKAJ DINESH, SIGNH MANJEET, MOURYA
GAJENDRA KUMAR. Objective gait assessment and quantified recurrence analysis using foot-worn
wearable sensor for healthy individuals. Computer Methods in Biomechanics and Biomedical Engineering.
09/12/2024, ,

64.

RANA SHAILENDRA SINGH, SHARMA ARTI, GUPTA ABHISHEK, VICHARE SHARVARI,
RAJAGOPALAN ANJANA. Feasibility of craniofacial landmark plotting on magnetic resonance images.
Odontology. 10/03/2025, ,

65.

THAKUR NEHA, SAMANTA PRADIPTA, KAUR ASHWINDER, MISHRA SUNITA, GUHA PARAMITA.
Design and development of AZO-doped perovskite material-based solar cell for efficient harnessing of
solar spectrum. Journal of Materials Science. 10/08/2024, 59, 15187—-15200

66.

MANJUNATH K, TEWARY SUMAN, KHATRI NEHA, CHENG KAI. Simulation-based investigation on ultra-
precision machining of additively manufactured Ti-6Al-4V ELI alloy and the associated experimental study.
Proceedings of the Institution of Mechanical Engineers, Part B-Journal of Engineering Manufacture.
10/08/2024, 238(10), 1554-1567

67.

SINGHAI SANDEEP, SINGH RITIKA, SARDANA H K, MADHUKAR ANURADHA. Factors Influencing the
Performance of Technology Commercialization in the Context of PFROs: a SEM based Approach. Journal
of Scientific & Industrial Research. 10/10/2024, 83(10),

68.

KUMAR V. G. DILEEP, PAHRA SWAPANA, LOPEZ-SALAS NIEVES, BASAVANAKOTE BASAVARAJA
M., KHAN AFAQ AHMAD, SUMANTH NAGARAJ, DEVI POOJA, SANTOSH M. S.. Enhancing NiS
Performance: Na-Doping for Advanced Photocatalytic and Electrocatalytic Applications. Nanoscale.
13/01/2025, ,

69.

BANSOD B S, SHARMA PRIYANSHU. Developing a selective and sensitive Fluoride sensing scheme by
fluorimetric and chemometric optimisations using highly fluorescent boron-doped Carbon dots with a 'turn
off-on' mechanism. Journal of Fluorescence. 13/12/2024, ,

70.

KAUSHAL NEHA, TAHA AHMED ABOUELOYOUN, TYAGI SACHIN, SMIRNIOTIS PANAGIOTIS G..
NH2-MIL-101(Fe)/N-CNDs as a visible light photocatalyst for degradation of fluoroquinolone antibiotics in
water. Materials Chemistry and Physics. 15/02/2025, , 130198

71.

SEPHRA J. PERCY, C. THARINI, SACHDEV ABHAY, E. MANIKANDAN. An efficient sensing system
using ion-selective membrane on Ni203/rGO nanocomposite for electrochemical detection of nitrate ions.
Journal of Alloys and Compounds. 15/04/2024, 980, 173414

72.

KAUR GURPREET, TOPPO AKASH ERICK, GARIMA, MEHTA S K, SHARMA SHWETA. Synthesis of
polypyrrole (PPY) functionalized halloysite nanotubes (HNTs): An electrochemical sensor for ibuprofen.
Applied Surface Science. 15/04/2024, 652, 159280

73.

KAUR GAGANDEEP, SHAILJA, NEGI PUNEET, KONWAR RUHIT JYOTI, KUMAR HEMAUNT, DEVI
NISHA, VERMA YOGITA, SHARMA ANCHAL, KAUR GURSIMRAN, SATI PRAKASH CHANDRA,
DADHICH HIMANSHU, JHALA | G, SHAH N A, SOLANKI P S. Structural, optical, and electrical
characteristics of anatase titanium dioxide tailored by doping of nitrogen and copper ions. Ceramics
International. 15/08/2024, 50(16), 27710-27720
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assessment of aviation personnel for understanding the fatigue onset through
neuropsychological cognitive assessment and biomedical signal analysis”, 63rd Indian
Society of Aerospace Medicine (ISAM), Accepted for podium presentation , Bengaluru,
Institute of Aerospace Medicine, 5 Dec 2024 to 7Dec 2024.

Anupma Sharma, Saurav Kumar Ritesh Kumar, Ambika Bhardwaj, Md. Wahid,
Rishemijit Kaur, Manu Sharma, Varun Saini, Monika Singla, T Ravinder, Amol P
Bhondekar, BLA Prabhavathi. A novel device for rapid determination of iodine value of
Edible oils presented (Oral) in 2nd International Conference on EmergingTechnologies
a2nd Sustainable Solutions (ICETSS-2024), October 8-9, 2024 at Chitkara University,
Panjab.

Neha, Anupma Sharma, Amol P. Bhondekar, Ritesh Kumar, Rishemijit Kaur, Saurav
Kumar, presented (Poster) High-Performance Liquid Chromatography for Comparative
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66.

67.

68.

69.

Capsaicin Profiling in Chandigarh Science Congress (CHASCON) organized by
Panjab University, November 06-08, 2024.

Deepika Sharma, Sachin Goyal, Kamlesh Kumar, Amit L. Sharma, Functional
Spiropyran-based highly sensitive smart chromic materials: Advanced sensing
application, India International Science Festival, lIT Gauhati, December 1-2, 2024.
Sachin Goyal, Deepika Sharma, Kamlesh Kumar, Amit L. Sharma, PDA based smart
calorimetric indicator for temperature monitoring, India International Science Festival,
IIT Gauhati, December 1-2, 2024.

Deepika Sharma, Sachin Goyal, Kamlesh Kumar, Amit L. Sharma,Functional
Spiropyran-based advanced chromic materials with enhanced responsiveness
towards UV light, International conference on sustainable development in chemical
and material sciences (SDCMS-2024), Department of Chemistry and Chemical
Sciences, Central University of Jammu, 04-045 April 2024.

Sachin Goyal, Deepika Sharma, Kamlesh Kumar, Amit L. Sharma,Smart
Thermochromic Materials and Applications of frozen food products, International
conference on sustainable development in chemical and material sciences (SDCMS-
2024), Department of Chemistry and Chemical Sciences, Central University of Jammu,
04-045 April 2024.
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Book Chapters

10.

11.

12.

13.

14.

15.

16.

Neha Khatri, K. Manjunath, Sonam Berwal, Wenjun Kang, and Rongguang Liang. "Ultra-
precision machining of optics." (2024): 271-297.

Neelam Vishwakarma, Suman Singh, and Mayank Garg. "Microfluidic-integrated biosensors
for neurodegenerative disorders." In Smart Diagnostics for Neurodegenerative Disorders,
pp. 265-278. Academic Press, 2024.

Neelam Vishwakarma, Suman Singh, and Mayank Garg. "Smartphone coupled nano-
enabled sensors for neurodegenerative disorder." InSmart Diagnostics for
Neurodegenerative Disorders, pp. 251-263. Academic Press, 2024.

Neelam Vishwakarma, and Suman Singh. "Microfluidics based point-of-care devices."
In Human Organs-on-a-Chip Technology, pp. 75-90. Academic Press, 2024.

Rizul Gautam, Shubham Kumar Patial, and Suman Singh. "Algae Biomass: Importance,
Harvesting Techniques, Extraction Methods, and Associated Challenges." In Value Added
Products From Bioalgae Based Biorefineries: Opportunities and Challenges, pp. 67-94.
Singapore: Springer Nature Singapore, 2024.

S. Patial, and Suman Singh. "Sensors for the detection of pharmaceuticals in wastewater
and natural waters." Reference Module in Chemistry, Molecular Sciences and Chemical
Engineering; Elsevier: Amsterdam, The Netherlands (2024).

Shubham Kumar Patial, Rizul Gautam, Anuj Sharma, and Suman Singh. "Photoreforming: A
Sustainable Pathway for Plastic Waste to Fuel Conversion." In Plastic Degradation and
Conversion by Photocatalysis (Volume 2): From Waste to Wealth, pp. 195-221. American
Chemical Society, 2024.

Shavita, J. jangra, S.Patial, Suman Singh, Metal-organic framework composites for
supercapacitors, 2024, Applications of Metal-Organic Framework Composites, Elsevier.
Pooja Devi, Hassan Arafat, YuryGogotsi, 2024, “MXene in Hydrogen Technology:
Unleashing the Power of Two-Dimensional Materials for Clean Energy” Elsevier, ISBN:
0443382921, 9780443382925.

Saurva Kumar, Exploring Methods of Anemia Identification Using Hemoglobin Levels for
ASEAN Countries.

Aditi Chopra, Sanjeev Kumar, Sweety Basumatary, Girish Chandra Mohanta, and Satish
Kumar Pandey. "The Medicinal Chemistry of Artificial Nucleic Acids and Therapeutic
Oligonucleotides." Viral Oncology: 269-299.

Sanjeev Kumar, Sweety Basumatary, Aditi Chopra, Girish Chandra Mohanta, and Satish
Kumar Pandey. "miRNA-Associated Therapies for Oncogenic Viral Diseases." In Viral
Oncology, pp. 372-403. CRC Press.

Umesh Kumar, Deepak Parashar, and Subodh Kumar, eds. Viral Oncology: New
Approaches to Molecular Cancer Therapeutics. CRC Press, 2025.

Abhay Sachdev, Mansi Vij, and Ishita Matai. "Nanocomposite Hydrogels." In Multifunctional
Hydrogels, pp. 45-69. CRC Press, 2024.

Virender Kumar, O.P. Kharbanda, VirenSardan. Orthodontics: Diagnosis and management
of malocclusion and dentofacial deformities. Chapter: Automation in 2D Cephalometric
Analysis

Mayank Garg, Arushi Gupta, Amit L. Sharma, and Suman Singh. "Electrochemical
Biosensors." In Handbook of [I-VI Semiconductor-Based Sensors and Radiation Detectors:
Vol. 3: Sensors, Biosensors and Radiation Detectors, pp. 551-565. Cham: Springer
International Publishing, 2023.

301



Lectures Delivered

Dr. Manoj Kumar Patel

Dr.

Delivered an invited talk on "Chargeability of Engineered Materials for Societal and
Industrial Applications”, at the 15th International Conference on Key Engineering
Materials (ICKEM 2025) held on March 11-13, 2025, in Marinha Grande, Portugal.
Delivered an invited talk on “Technological Interventions for Sustainable Agriculture
and Food Security: (A step towards VIKSIT BHARAT)", at the 3rd Indian Rice
Congress 2024 held at ICAR-NRRI, Cuttack, Odisha, on December 05-07, 2024.
Delivered an invited talk on “Green Energy for Sustainable Future” at the 3™
International Conference on Advances in Nanomaterials and Device for Energy and
Environment (CANDEE 2024) on December 03, 2024, held at ABV-IIITM, Gwalior,
M.P., India.

Delivered an invited talk on “Interdisciplinary and Applied Research for Sustainable
Development and Aatmanirbharta” during the Faculty Development Programme (FDP)
at K.R. Mangalam University, Gurugram, Haryana, on May 31, 2024.

Sachin Tyagi

Delivered Invited talk on the topic entitled “Advanced Design and Fabrication of
Microwave Absorbers for Stealth Applications in Defence and RF Industries” at the
national conference entitled “Emerging Micro/Nano Electronics: Devices, Technology,
and VLS| Design" organized by Electronic Science Department, Kurukshetra
University Kurukshetra on November 7-8, 2024.

Delivered invited talk on the topic entitled “Magnetic Materials Based composite for
stealth application in Defense and Microwave Absorption Applications in RF Industries"
at National Conference on Nanoscience and Instrumentation Technology, 8-9
November 2024 at NIT Kurukshetra.

Delivered Invited talk on the topic entitled “The Development of Usable Material from
Industrial Waste for Microwave Absorption Applications in Defence and RF Industries”
at the Online FDP on “Smart Manufacturing Technologies aligned with Industry 4.0:
Challenges and Opportunities (SMTICO-25)” organized by Department of Production
and Industrial Engineering and Workshop & Skill Development Centre, Punjab
Engineering College (Deemed to be University) Chandigarh during 06- 11 January,
2025.

Delivered Key note lecture on Additive Manufacturing in “National Conference on
Recent Advancement in Manufacturing Technology and Management (RAMTM II-
2025)” organized by Jadavpur University, Kolkata on 16-17 January 2025.

Delivered a lecture on “Additive Manufacturing & Biomedical Applications” on 2nd May
2024 at the Department of Biomedical Engineering, NIT Raipur, Chhattisgarh, during
the High-End Workshop on Materials and Mechanics for Biomedical Applications.
Delivered a lecture on “Additive Manufacturing in Health Care” on 18th February 2025
at the Department of Mechanical Engineering, TIET Patiala, during the Faculty
Development Program (FDP) on Latest Trends in Additive Manufacturing, sponsored
by La Foundation Dassault Systémes.

Delivered a Lecture on the Role of 3D Printing in supply chain Management at
NATCOM-2024, organised by the Indian Institute of Materials Management (IIMM) at
Bhiwadi, Rajasthan

Delivered a Lecture on Additive Manufacturing on 08.08.24 on additive manufacturing
under the Skill Development program organized through the national project on CSIR
Integrated Skill Initiative Program
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Suman Singh

Expert talk: “MXenes and MOF based 2D materials for Energy Harvesting and Storage
Application®, 2nd International Conference on Advanced Materials for Green
Chemistry and Sustainable Environment, K. R. Mangalam University, Gurgaon, 20th
to 21st March 2025.

Expert talk: “Printed electronic devices/Biosensors; Going Beyond Lab”, Next
Generation of Electronics Mind-2025, 6th to 8th, March 2025, Tezpur Central
University, Assam.

Invited talk: “2D functional Materials for Green Energy Application”, International
Conference on Wearables and Emerging Bioelectronics, 3rd to 5th March 2025, Shiv
Nadar University, Noida.

Expert talk: “Innovations in Science; From Idea to Reality”, National Science Day, 28th
Feb 2025, Deenbandhu Chottu Ram University of Science & Technology, Haryana.
Invited talk: Opportunities for Budding Scientists”, National Science Day, 28th Feb
2025, Government Geetanjali Girls PG College, Bhopal.

Invited talk: “Role of Applied Biochemistry for Sustainable Environment and
Healthcare”, Value Added Course on Applied Biochemistry, Panjab University, 24th to
25th Feb 2025.

Invited Talk: “Role of Nanotechnology for Sustainable Environment and Health care”,
International Conference on Nanotechnology in Biology, 3rd to 6th Feb 2025,
University of Rajasthan, Jaipur.

Guest Lecture: “Role of 3D Printing for Chemical Intervention”, CHRIST University,
14th-15th Oct, 2024, Bangalore.

Invited talk: “Materials Engineering for Energy Harvesting”, International Conference
on Energy and Environment Materials’, 11th to 13th July 2024, IIT Indore.

Invited talk: “Exploring 2D materials as potential catalysts for Sustainability”,
International Conference on Sustainable Development in Chemical and Material
Sciences (SDCMS), 4th to 5th April 2024, Central University of Jammu.

Babankumar S. Bansod.

Lectures delivered by distinguished visitors: NA

Lectures delivered by scientific/technical staff of CSIO:

Panellist under One day Workshop of NAAS-PAAS on Agriculture in Digital Era
[Commemoration of 70 years’ Glorious Journey of INDIAN MYCOLOGICAL SOCIETY,
Kolkata (1954 - 2024)]

Jury member for the regional round of SAP’s Hackfest 2024 at Chitkara University
Punjab on April 23, 2024

Session Chair at NIT Hamirpur under the international conference RTTP-2024 25 June
2024

Assistant Center Coordinator for CASE-2023, Chandigarh University, 7th July 2024
Session Chair, loT Networks, 5th IEEE India Council International Subsections
Conference (INDISCON 2024), which is a flagship annual international conference of
the IEEE India Council. EEE INDISCON 2024, Punjab Engineering College , Sector-
12,Chandigarh-160012, from August 22-24, 2024

Member of Technical Program Committee (TPC) in 2nd International Conference on
Recent Advancements in Communication, Computing and Artificial Intelligence
(RACCAI-2024) on 7th-8th Nov 2024 and this conference sponsored by SERB, DST
Gouvt. of India., Chandigarh Engineering College, Jhanjeri (Mohali)
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Delivered expert talk at 10th International Conference on Recent Advances in
Agriculture, Engineering, Applied & Life Sciences for Environmental Sustainability,
October 23-25, 2024 at Uttaranchal University, Dehradun, Uttarakhand

Delivered an expert talk (online) at the 11th International Conference on Material
Science and Engineering, scheduled for November 20-21, 2024, in Dubai, UAE.
Delivered expert talk at 6th International Conference on Emerging Technologies: Micro
to Nano (ETMN2024) at Jamia Millia Islamia University, New Delhi, India 22-23
November 2024

Delivered expert talk at IIT Madras theme water for life 12-14 December 2024
Delivered expert talk at 3rd International Conference on Recent Trends in Materials
Science & Devices 2025 (ICRTMD- 2025) from 24th to 26th March 2025 at Charkhi
Dadri, Haryana

Delivered expert talk at 11th International Conference on Recent Advances in
Agriculture, Engineering, Applied & Life Sciences for Environmental Sustainability, July
25-27, 2025 at Maya Devi University, Dehradun, Uttarakhand

Pooja Devi

Unveiling the Electrocatalytic Attributes of M5X4Tx MXenes in Catalysing Hydrogen
Evolution Reactions, International Conference on Advanced Materials for Sustainable
Future (ICAMSF-2025), March 28, 2025, Chitkara University

Green Hydrogen-A Sustainable and Clean Fuel, Awareness Workshop on
Environment Science, GCG, Chandigarh, 24th March 2025.

MXene and MXene Derived Heterostructures for Green Hydrogen Production,
Advanced Materials for Device Applications 2025’ (AMDA-2025) on 19th March 2025,
Panjab Univeristy, Centre for Nano

MXene for Energy and Environmental Applications, International Conference on
Integrating Climate Action, Al, SDG, and Water Management, VIPS New Delhi, 3rd
April 2025.

Materials Engineering to Product Design-Journey from Lab to Land, Refresher Course
on “Atom to Device Understanding of Emerging Semiconductor Technology" Under
Malviya Mission Teachers Training Program During 24th February to 7th March 2025,
10th March 2025

2D Materials-A Fascinating class of materials for sensing and green energy, 30th
January 2025, DAV College-10, Chandigarh

"Materials Engineering for Chemical Sensing and Organic Pollutant Degradation”
Chitkara University, pre-conference series, 1st International Conference on Advanced
Materials for Sustainable Future (ICAMSF-2025), 3rd February 2025.

Materials for Electrocatalytic Water splitting for Green Hydrogen, Nanotechnology Day,
IIT Roorkee, 8th February 2025.

MXene-A Wonder 2D Material for Energy and Sensing Applications, Amity School of
Chemical Sciences Webinar Series, AMITY Mohali, 5th December 2024.

Advancing Green Hydrogen Production: MXene Engineering for Water and
Wastewater Splitting, INYAS MYM and Technical Symposium 2024-Empowering
Young-Leveraging Science and Technology for Sustainable Development, IISER
Kolkata, 25th September 2024.

Decoding MXene Interlayer Spacing and Surface Chemistry for Catalyzing Green
Hydrogen Generation, International Conference on Catalysis for Clean Energy
Technologies and Sustainable Development, UICET, PU, 5th April 2024.
Electrochemistry: Fundamentals and Energy Applications, Workshop on Advanced
Analytical Instrumentation Methods for Environmental Remediation, PEC Chandigarh,
July 31, 2024.
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Innovating with Purpose: Empowering the Next Generation of Engineers, 12th August
2024, NIT PUDUCHERRY

Energy Materials & Non-Intrusive Management Technique-CSIO Forte,
TECHNOLOGIST INDUSTRIALIST MEET & EXPO ENERGY, 25th June 2024.

From Lab to Layperson: Do's and Don'ts in Science Communication, Communication
Skill Online Symposium, GYA, 18th November 2024. (Onlline)

Sustainable Development, KV 1 and KV 3, 22nd February 2025.

Green Energy, KV Pinjore and KV Chandimandir, 21st February 2025

Science for Sustainable Development, World Science Day for Peace and
Development, Pushpa Gujral Science City, 12th November 2024.

Clean and Green Energy, EPIC Hackathon Bootcamp, 11th June 2024.

Tech Trek: Exploring STEM Pathways, Vigyan Jyoti Conclave, 2nd September 2024.

Manoj K. Nayak

Invited talk entitled “Magnetic graphene based ion exchangers for separation and
removal of ionic dyes” International Conference on Sustainable Development in
Chemical & Material Sciences (SDCMS-2024), 4-5 April 2024, Department of
Chemistry & Chemical Sciences (DCCS) Central University of Jammu, Samba-
181143, Jammu and Kashmir, India.

Invited talk entitled “Fabrication and Characterization of Bio nanocomposite Films in
Active Food Packaging’ International Conference on Emerging Paradigm Shifts in
Food & Dairy Processing: Advances in Food Safety, Quality and Sustainability, 25-26
October 2024, Department of Dairy Science & Food Technology, Institute of
Agricultural Sciences, Banaras Hindu University, Varanasi-221005, U.P., India.
Invited talk entitled “Photoluminescence Spectroscopy: Analyzing Optical Properties
for Insights and Innovations” under DST faculty development programme, 5th July
2024 @UIS, Department of Chemistry, Chandigarh University (CU), Punjab, India.

Abhay Sachdev

Delivered an invited talk on “Designing Electrochemical Microfluidic Sensors for
Bioanalytical Applications” at Indo-Japan International Symposium on
Nanotheranostics (IndJaNa 23-25 April 2024) organized by IIT Roorkee, India.

Aparna Akula

Delivered an expert lecture “Al-enabled Thermal Infrared Imaging System” on 20%
March 2025 as part of the Two Day Workshop Transforming Tomorrow: Artificial
Intelligence for Sustainable Agriculture and Health organised by PU-IIT Ropar
Regional Accelerator for Holistic Innovations Foundation.

Keynote Speaker of International Women’s Day 2025 jointly organised by IEEE
Photonics Society Delhi Section Chapter, Prakash Bharti, IEEE Chandigarh
Subsection and IEEE Nanotechnology Council.

Delivered an expert lecture “Computer Vision in Infrared Band - Challenges and
Applications” on 19" November 2024 as part of the Workshop on the Application of
Optical Principles in Engineering organised by IlIT Una.

Delivered an expert lecture on “Intelligent Sensing Systems” as part of Two-Day
Workshop on Deep learning-based object detection: UAV Perspective organised by
CSIR-CSIO in collaboration with TIHAN (lIT Hyderabad) & CSIR Integrated Skill
Initiative on 21-22 October 2024.
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o Chief Guest for the Valedictory Ceremony of the International Conference on
Computational Methods in Science & Technology (ICCMST-2024) on 3rd May, 2024
organized by Chandigarh Engineering College — CGC, Landran, Mohali.

Ripul Ghosh

e Delivered invited expert talk on ‘Artificial Intelligence and its Application in Early
Warning System’ at CSIR-sponsored Two Days National Seminar on Recent
Advancements and Challenges in Atrtificial Intelligence and Machine Learning on 4th -
5th April 2024, at Chandigarh Engineering College, Janjeri.

Satish Kumar

e Online invited talk on ‘Internet of Things and Smart City’ at NITTTR, Chandigarh, 27
May 2024

¢ Online invited talk on ‘Next Generation Systems — Challenges and Opportunities’ NIT
Warangal, 1 May 2024

¢ Online invited talk on ‘Next Generation Systems — Challenges and Opportunities’ at
Mahatma Hansraj Malaviya Mission Teacher Training Centre, Hansraj College,
University of Delhi, 27 May 2024

¢ Online invited talk on ‘Edge Computing and IoT for Agri and Healthcare’ at Chaitanya
Bharathi Institute of Technology Hyderabad, organized in association with NIT
Warangal, 25 July 2024

¢ Invited invited talk Emerging Tech for Educators: Al, 10T, Robotics, & VR/AR, CDAC
Mohali, 6th August 2024

o Keynote talk on ‘Earthquake Early Warning System — Computational Techniques,
Challenges and Opportunities’, at 5th IEEE India Council International Subsections
Conference (INDISCON 2024), 23 August 2024, Organized by Punjab Engineering
College, Chandigarh

¢ Invited talk on ‘Edge Computing, loT and Applications’ at the Department of Electronics
& Communication Engineering, Thapar University, 10 Oct 2024

¢ Invited talk at SERB Sponsored 2nd International Conference on Recent Advancement
in Communication, Computing and Artificial Intelligence (RACCAI 2024), CGC
Jhanjeri, Nov 8, 2024

e Invited talk at NEP Orientation & Sensitization Programme by Malaviya Mission
Teacher Training Centre (MMTTC) — NIT Warangal, 1st Feb 2025

o Keynote talk on ‘Edge Computing for Next Generation Systems’, ‘International
Conference on Innovations in Science and Technology: A Perspective of Viksit
Bharat@2047’, March 19-20, 2025 Organized by Science Foundation Deen Dayal
Upadhyaya College, (University of Delhi), Dwarka, New Delhi

Mukesh Kumar

¢ Atrtificial Intelligence and Energy Systems” — KVS Teacher Training, September 2024
e Hands-on ToT Training cum Workshop for M/s. Kimbal Pvt. Ltd. — January 2025 as part
of ToT agreement.

Mr. Jatin Sharma

e Conducted two technical sessions on 8085 Microprocessor Simulator and 8051
Microcontroller simulator at NITTTR, Chandigarh on 7th March, 2025.
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Umesh Tiwari

Delivered an invited talk on “Recent Innovations and Opportunities in the
Functionalized Photonic  Biosensors”, in the DST (SERB) sponsored
Workshop on Photonic Sensors for Biosensing Applications held at IIT(ISM) Dhanbad,
during 17 -19 October 2024.

Delivered an invited talk on “Recent Innovations and Opportunities in the Optical Fiber
Sensing Technology” at StatXpress: The Impromptu Forum at Chandigarh University
on 9th September 2024.

Delivered an invited talk on “Optical Fiber Biosensors: Present and Future Prospective”
at the 1st International Conference on Advanced Materials for Sustainable Innovation,
IC-AMSI 2024, on 28 -30 August 2024, VIPS, New Delhi.

Delivered an invited talk on Optical Fiber/On-Chip Photonics Biosensors for Food-
Borne Pathogen Detection in the session on Laboratory Capability Development in
the State Connect Programme scheduled in Cll Chandigarh on 11th June, 2024.
Delivered an expert talk on “Functionalized Optical Fiber Biosensors: Present and
Future Prospective” in the short-term course on, Recent developments in On-Chip
Photonics", during 27-31 May 2024, organized by PEC Chandigarh

Samir Mondal

Delivered an expert talk on “Standalone photonic nanojet and a new approach to
Nanoscopy”, Photonics-2024, 12th-15th December 2024 at IIT Kharagpur.

Delivered an expert talk on “Optical fiber tip nanoantenna as a photonic tool”, XLVII
OSI SYMPOSIUM, International Conference on Advances in Optics and Photonics
Instrumentation, 23rd- 25th October 2024.

Raj Kumar

Specialized holographic optics for novel applications, 13 February 2025, Department
of Physics, NIT Durgapur.

Near eye augmented reality displays, 24 January 2025, Department of Physics, IIT
Kharagpur.

Holographic Waveguide Based Near Eye Augmented Reality Displays, International
Conference on Emerging Trends in Optical Technologies (ETOT-I), January 2-4, 2025,
SRM University AP, Amravati.

Development and applications of photopolymer film as hologram recording material,
International Conference on Emerging Materials and Quantum Photonics (ICEMQP-
2024), 07-09 November 2024, Department of Physics, Guru Dr Jambheshwar
University of Science & Technology, Hisar-125001.

Non-destructive inspection using holographic interferometry, Training program on
Laser Interferometer and its applications in Dimensional Metrology, 25-26 July 2024,
CSIR-National Physical Laboratory.

Surjit Kaman

“Title of talk “Industrial hazardous gas detection using photoacoustic techniques,
Photonics and Imaging Devices workshop, IISER Mohali,9th July 2024.

Vinod Parmar

Delivered an invited talk during the PRAYOJAN 2024 — flagship program of Indian
National Young Academy of Science (INYAS) held from April 27 — 28, 2024.
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o “Delivered an invited talk on “Material Processing for Enhanced Anti-bacterial
Properties of Biomedical Materials” at the DST-SERB funded High-end workshop on
Mechanics and Materials for Biomedical Applications organized by National Institute of
Technology (NIT), Raipur held from April 30 — May 6, 2024.

e Delivered an invited talk at 6th Short Term Training Program on Research
Methodology: Tools and Technique at Sardar Vallabhbhai National Institute of
Technology (SVNIT), Surat held from May 27 — 31, 2024.

o Delivered an invited talk on “New Trends in Additive Manufacturing: Interventions of
Ultrafast Laser Processing” at a three-day workshop on additive manufacturing and
evaluation organized by Indian Institute of Technology Delhi (IIT Delhi) held from June
19 — 21, 2024.

Neerja Garg

e Delivered an expert talk on June 12, 2024, in DST- SERB Sponsored High-End
Workshop on Industrial Opportunities for VLSI, Artificial Intelligence and
Communication Systems

Shashi Poddar

o Delivered lecture during the workshop organised on ‘Deep Learning based Object
Detection: UAV perspective’.

e Lectured on ‘Autonomous Navigation and Blend of Al for future UAVs’ during National
Seminar and Flying Competition — DroneVerse 2.0, PEC, Chandigarh.

o Delivered a lecture on ‘Guidance, Navigation, and Control for Space Missions’ during
Youth Space Conference, organized by World Space Council.

Amit L. Sharma

¢ “Need of indigenous technologies for a progressive country” at CGC, Landran on the
occasion of Science Day Celebration on 28.02.2025.

Anupma Sharma

e Fundamentals & hands on session of HPLC and GC during training program on
"Spectroscopy and Chromatography Techniques" under the CSIR Integrated Skill
Initiative Programme at CSIR-CSIO, Chandigarh, from 2nd to 6th September 2024.

Udaybir Singh

¢ Fundamental and applications of Photo Luminescence/NIR spectroscopy on 05 Sept.,
2024 during Five days’ workshop on “Training on Spectroscopy and Chromatography
Techniques” Under CSIR integrated Skill Initiative (CSIR-ISI) Program.

Surender Singh Saini

e Selected as a Reviewer of IETE Journal of Research, various National and
International conferences held in India and abroad

o Judged the 24-Hour Productathon during “Innovision: National Start-up Summit”,
aimed to foster discussions on technological advancements, R&D in electronic
instrumentation, and entrepreneurship, organised by the National Institute of
Technology (NIT) Hamirpur, in collaborations with i-TBI-DST-NITH (Uttishthati
Foundation) during 14-16 February 2025.

308



Judged the “Rajya Stariya Bal Vaigyanik Pradarshani” (Preliminary Level) — RSBVP
2024, organised by State Council of Educational Research and Training (SCERT),
Chandigarh during 22-25 October 2024

Delivered a Keynote Speaker address - “Challenges in Commercialisation of Research
or Technology” during “International Nexus on Novel Opportunities Ventures, Advances
in Management, Engineering, and Science (INNOVAMES-2K25)”, organised by Desh
Bhagat University, Mandi Gobindgarh, Punjab, March 2025

Delivered the Expert Talk on “Microcontrollers: Driving the Future of Automobiles”
during a Faculty Development Program on “Introduction to loT, Al and its Applications”,
organised by Centre for Development of Advanced Computing (C-DAC), Mohali,
February 2025

Delivered the Invited Talk on “Smart Healthcare Systems: Impact of Al” during a
Workshop on "Revolutionizing Healthcare: The Impact of Artificial Intelligence on
Diagnosis", organised by Baba Farid College of Engineering & Technology, Bathinda,
January 2025

Delivered the Expert Talk on “ldea Generation and Validation through Innovation and
Technology" during “National Science Day”, organised by Chandigarh Engineering
Colleges (CEC), Chandigarh Group of Colleges, Landran, Mohali, September 2024
Delivered the Expert Talk on “INDIA in Space" during “National Space Day”, organised
by ACIC RISE Association, Chandigarh Group of Colleges, Landran, Mohali, August
2024

Delivered the Invited Talk on “Achieving Problem-Solution Fit and Product-Market Fit
through Innovation” during a Faculty Development Program on “Innovations in
Engineering Curriculum Design”, organised by Baba Farid College of Engineering &
Technology, Bathinda, July 2024

Delivered the Invited Talk on “Role of Semiconductors in Automobiles” during AICTE
Sponsored VANNI Workshop on "Semiconductor: Exploring the Basics", organised by
Baba Farid College of Engineering & Technology, Bathinda, June 2024

Delivered the Career talks to Pre-Matric & Post-Matric students of different schools
under the Chandigarh Administration

Acted as a Co-coordinator of Women in Science, Engineering & Technology
(WISETech), events in April 2024 and March 2025
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RTI Implementation

The Right to Information (RTI) Act came into existence in the year 2005. It applies to all states
and UTs of India. It provides the right to any citizen to request information from the public/Govt.
funded institutions, schemes, etc., which must be replied to within the 30-day period. The
concerned officer or deemed PIO is liable for a penalty of Rs 250 per day of default upto a
maximum of Rs 25,000 per application for providing wrong information or not providing the
information in time. It works for greater transparency in administration.

The CSIR-CSIO RTI Cell comprised of the following persons during 2024-25:

Transparency Officer: Sh. Laxman Singh Negi, Sr. CoA.

1. Appellate Authority: Dr. Prasant K. Mahapatra, Chief Scientist

2. Public Information Officer (P10): Dr. Umesh Kumar Tiwari, Sr. Principal Scientist
3. Assistant Public Information Officer (APIO): Mr. Angad Virk, Section Officer (R&A)
4. Ms Anupma Sharma, Senior Technical Officer(2)

The summary of cases during 2024-2025 is:

Year 2024 - 2025
Application | Rejected Accepted Transferred | 1st Appeal Referred to
Received CIC, New
Delhi
105 05 100 0 14 0
including
Transferred
cases
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Expenditure (2024-25)

Rupees in Lakhs

Head of Account

Source of Expenditure

CSIR Funds Lab Reserve
Recurring
Pay of Officers
Pay of Establishment 4925.050 0.000
Dearness Pay
Allowances
Contingencies 300.000 31.594
Staff Quarters maintenance 55.383 40.573
Chemical & Consumables 224.685 54.399
Human Resource Development 0.000 0.000
Total Recurring 5505.118 126.566
Capital
Works and Services 252.498 0.000
e o oy P
Workshop Machinery 0.000 0.000
Office Equipment 0.000 0.000
Furniture & Fitting 0.000 8.565
Library Books & Journals 0.000 0.000
Vehicles 0.000 0.000
Tools & Plants 0.000 0.000
Models & Exhibits 0.000 0.000
Staff Quarters (Construction) 873.174 0.000
Total Capital 1425.440 10.189
Total (Recurring + Capital) 6930.558 136.755
IRR-Construction
IRR-ICT
Networked/Supra Projects 1433.625 0.000
Grand Total 8364.183 136.755
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