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About the Conference

The Organizing Committee is delighted to announce the hosting of the 3rd International Conference on “Technological Innovation in Multidisciplinary

Engineering and Sciences (TIMES-2025)” by the Department of Multidisciplinary Engineering at The NorthCap University, Gurugram. The conference
aims to provide a global platform for leading academicians, scientfists, researchers, scholars, industrialists, and decision-makers worldwide from
diverse fields to converge and exchange innovative ideas, research findings, and advancements in various multidisciplinary engineering and science
domains. With the overarching theme focusing on confemporary advancements in Multidisciplinary Engineering and Sciences, TIMES-2025 wiill
encompass specidlized tracks and sub-themes that align with the conference’s multidimensional objectives.
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Conference Themes

Track 1 Advances in Semiconductor

Track 2 Data Science and Computational Technologies

Track 3 Sustainable Energy and Power Electronics

Track 4 Smart Manufacturing and Industry 4.0

Track 5 Sustainable Infrastructure and Smart Cities

Track 6 Emerging Trends in Interdisciplinary Research
TR & fawa

&1 rifdsae | Wl

=1 2T YISy SR FFCYAA qdhilch

=1 Tad Sl 3R UTeR sdaeiHed

&1 TIE AT 3R $SEt 4.0

=1 T LT 37X #1E Il

&1 SIRITTI STTHIH # S¥Rd g4 Tl

About the Organiser

The Department of Multidisciplinary Engineering at The NorthCap University is a platform for a creative collaboration of core engineering domains.
The Department offers Ph.D, MTech, and BTech. programs of all core engineering domains such as Civil Engineering, Electrical, Electronics,
Communication Engineering, and Mechanical Engineering. The Department is committed fo imparting quality education and skill development
amongst students through industry-ready programs. In addition, MDE is focused on socidlly relevant areas to carry out quality research by the
faculty and students.

The Department has stafe of the art and high-tech facilities like CAD Lab, NABL-accredited labs for material testing, (NavIC) lab set up in
collaboration with the Indian Space Research Organization (ISRO), Automation Lab set up in collaboration with Mitsubishi Electric India Ltd. In
addition, the Department has a Daikin center of excellence for HVAC. It has a finkering lab and maker’s space for promoting innovation and
technology development by the faculty and students. True fo ifs vision and mission, the Department strives fo be a global leader in innovation,
academic excellence, and sustainable & socially relevant research projects.
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Message from
Pro-Chancellor’s Desk

It gives me immense pleasure to extend my best wishes to all participants of
the International Conference on ‘Technological Innovation in Multidisciplinary
Engineering and Sciences’ (TIMES 2025), being organized by the Department of
Multidisciplinary Engineering at The NorthCap University on 11th-12th September
2025. This conference continues fo serve as a significant plafform for fostering
dialogue and collaboration among researchers, academicians, and industry

leaders.

The theme of this year’s conference, “Building a Greener Future with Datq,
Semiconductors, and Energy Innovation,” reflects the pressing global need for
sustainable solutions enabled by cutting-edge technologies. | am confident that
the discussions and outcomes of this conference will contribute meaningfully to

shaping innovative, responsible, and future-ready practices across disciplines.

| commend the efforts of the Organizing Committee, our academic partners
such as UEA (UK) and UTM Malaysia and our technical partners including AICTE
(VAANI Scheme), ISTE and IESA, along with all participants for their dedication
to advancing knowledge and technology. May this conference inspire impactful

research, collaborations, and pathways to a sustainable future.
| wish the conference all success.
Prof. Prem Vrat

Pro-Chancellor; Professor of Eminence and Chief Mentor

The NorthCap University, Gurugram, Haryanag, India
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Message from
Vice Chancellor’s Desk

| am pleased to note that the Department of Multidisciplinary Engineering atf
The NorthCap University, Gurugram, is hosting the Infernational Conference on
‘Technological Innovations in Multidisciplinary Engineering and Sciences (TIMES
2025)" on 1th-12th September 2025.

The overarching theme of this year’s conference, “Building a Greener Future with
Data, Semiconductors, and Energy Innovation” resonates with the global call for
sustainable development supported by fransformative technologies. This conference
offers a vibrant platform for researchers, scholars, and industry professionals to
share pioneering ideas, exchange knowledge, and forge collaborations that will

contribute to a smarter and more resilient future.

The second edition of TIMES 2025 is made possible through the sincere efforts of
the Organizing Committee, the commitment of our Academic Partners - University
of East Anglia (UK) and University of Technology Malaysia - and the support
of our Technical Partners - AICTE (VAANI Scheme), ISTE, and IESA along with
our valued sponsors and collaborators. Their confributions are noteworthy in

advancing the objectives of this conference.

On behalf of The NorthCap University Gurugram, | extend a warm welcome
to all delegates, speakers, and collaborators. | am confident that the insightful
deliberations and exchanges at TIMES 2025 will foster a culture of innovation,
meaningful partnerships, and collaboration that contribute towards building a

sustainable ecosystem around us.

| wish a resounding success fo TIMES 2025.

Prof. Nupur Prakash
Vice Chancellor

The NorthCap University
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Message from
Chief Guest

It gives me immense pleasure to be a part of TIMES-2025 - The International
Conference on Technological Innovation in Multidisciplinary Engineering and
Sciences, organized by The NorthCap University, Gurugram in collaboration with
AICTE-VAANI.

The chosen theme - “Building a Greener Future with Data, Semiconductors, and
Energy Innovation” - is both timely and relevant. As the world faces pressing
environmental and technological challenges, platforms like TIMES provide the
right ecosystem for academicians, researchers, and industry leaders to deliberate,
share knowledge, and envision sustainable solutions.

| congratulate the organizers for bringing together experts from diverse fields
on one stage and providing young researchers and scholars an opportunity to
showcase their ideas. Such collaborations play a vital role in shaping a future
where innovation and sustainability go hand in hand.

| extend my best wishes for the grand success of TIMES-2025 and look forward to

the meaningful discussions and outcomes that will emerge from this conference

Shri. Anup Lal Shah
Scientist ‘G,
Solid State Physics Laboratory, DRDO
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Message from
Guest of Honour

At the heart of building a greener, more sustainable future lie three transformative

forces: data, semiconductors, and energy innovation.

Data is more than just numbers—it’s a powerful decision-making tool. From Al
algorithms that optimize power consumption to smart grids that balance energy
in real time, data enables us to act smarter and faster. It helps us minimize waste,

improve efficiency, and design systems that are both infelligent and sustainable.

Semiconductors, though often hidden from sight, are essential fo this fransition.
They power everything—from electric vehicles to solar inverters and smart
appliances. Emerging materials like gallium nitride (GaN) and silicon carbide (SiC)
are revolutionizing power electronics, allowing for lower energy loss and higher

performance.

Energy innovation—our shift from fossil fuels to solar, wind, hydrogen, and
storage solutions—is reshaping the global energy landscape. But to scale these
technologies effectively, we need the intelligence of data and the efficiency of

semiconductors working in unison.

For all of us, this is a defining moment. With India’s bold fargets in renewables
and fech infrastructure, we have a real opportunity to lead. Let’s not just learn

about change—let’s drive it, building a future that’s clean, smart, and sustainable.

Dr Rakhi Nangia

Deputy Director, India Electronics & Semiconductor
Association (IESA); Semiconductor Fab Policy
Advisory, Ministry of Electronics and Information

Technology
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Message from
Chairperson

It gives me immense pleasure fo welcome you fo TIMES 2025 - Technological
Innovation in Multidisciplinary Engineering and Sciences, scheduled to be held on
1th-12th September 2025 at The NorthCap University, Gurugram.

This year, the conference is centered around the theme “Building a Greener
Future with Data, Semiconductors, and Energy Innovation.” The theme reflects our
collective responsibility fo harness the power of emerging technologies to address
global challenges, promote sustainability, and shape an inclusive future.

TIMES 2025 is being organized with the support of the All India Council for

Technical Education (AICTE) under the VAANI scheme, which reinforces our
commitment to fostering innovation, research, and meaningful academia-
industry collaboration. The conference will bring together distinguished leaders

!

from academiq, industry, government, and startups to deliberate on how data

PROF. SHARDA VASHISTH sciences, semiconductor design, and sustainable energy solutions can converge
HoD, Multidisciplinary Engineering

Dean (International Affairs)
The NorthCap University

to drive innovation and societal impact.

As the Conference Chairperson, | extend my heartfelt gratitude to all our partners,
speakers, and participants who are contributing fo this platform. | am confident
that the discussions and ideas emerging from this conference will inspire new
collaborations and pave the way for meaningful advancements.

| warmly welcome you fo join us in this journey of innovation, knowledge
exchange, and collective action for a greener tomorrow.

Prof. Sharda Vashisth

HoD,

Multidisciplinary Engineering,
Dean (International Affairs)

The NorthCap University
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TIMES 2025 & SIS 31f@el WRd g qerten! i afikeg (AICTE) & VA AN st & siavia fear
ST @l @, Sl AaTER, WY SR R Ug g7 & dre gidies 9gdiT @l Serdl 3 @l gATR) Uidegar @l guiar
2 | I G STehTeiHe SITTd, STNT, Gl 3R WIC3E & A8 ATl @l Ueh ¥ U= &ATq, difeh eT
qrEE, Yiiereacy e iR Tad Sl GHTNM! & HISTH § e 31 GHTfsie Y99 ) faur- o
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AT TR T |
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Keynote Speakers

PROF V V RAO

Visiting Professor, Indian Institute of Technology TirupatiRetd
Professor (Higher Administrative Grade), Indian Institute of
Technology, Kharagpur

Abstract

Vacuum technology plays an important role in semiconductor manufacturing for precise control over different processes
involved in fabricating complex multilayered circuits fo realize IC Chip. This lecture briefly describes fundamental principles of
vacuum, production & measurement of vacuum, vacuum chambers & systems for semiconductor fabrication, with emphasis
on thin-film deposition, efching, lithography, ion implantation, surface treatment, rapid thermal processing and precise wafer
handling. Maintaining ultra-high vacuum conditions is essential to achieve contamination-free environments, ensuring the purity

of materials and reliability of device performance.

The talk also addresses challenges like outgassing, vacuum-leak detection and process integration related to semiconductor
manufacturing. Further, vacuum conditions are also required in operating the connected analytical instruments to monitor the

semiconductor growth process at various stages.

Finally, by linking core vacuum principles with real-world semiconductor applications, the lecture aims to provide researchers,
students, and industry professionals with a comprehensive understanding of vacuum technology for semiconductor device

manufacturing.

o, . &t e

YT MER (I wrRrdf~es Soft), TR Freifireht G, TemgR

R

Yrftareae fomior 3 dam Wit U Heauut wfie e 2, St e mediaer afted @ a7 orset R ot dret & it fafsra wfpansi w geies Feaor wgm
T B | T ARSI AR o eI g el SR o AT 3fiX H1oeT, Yefiehedre fomTor 2 dorm dod STk fterg o1 Sferat qui o ¢ | 36 fakiy &9 & fom-fthew
fedifSrer, o, [, e sreies, Hag ITER, e Jre AT ok geie aw defoim S8 el w wm g fomar mar § | ercafes 3= dogm fef =
TG TEHT AR @ <T1fch e Gy0T-FarT aTTaRoT G2 foma ST @es, o wrmeht <h xrgan &R fRared & weRie &t frgaa s+t 1) 159 =arear & 3 gHifaal )
oft = &t TS § S R 719 I (outgassing), 3o Fiidhet &l Tga, iR Srideaer T @ S Hfshana o GehleuT | 3k Sififier, Yridede’ T Hfskan
&t fafSr st &t AR & forg 51 faxersoTes Suaon & dare & «ft o fefat staxads gt € 137, 39 SITeaT ol 3%d JagH Srifireh! & He fagil
ol arEdfah Yriichedel SR & Slige Arehdia, STl 2 3TN & S et ot Yefihede feareg fFmivr & forg dorgm qeiies I Ue 91 gael UG AT 8 |
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PROF. ANIL KUMAR

Ph.D. (IIT-Delhi), Post Doctoral Fellow (Thailand), FIE, C.Eng, NERPS Research Fellow
Head of Division-Clean Energy: Nodal Centre of Excellence in Energy Transition
(NCEET)

Professor: Department of Mechanical Engineering

Delhi Technological University, Delhi-110042 (India)

Abstract

It is my great honor to address the distinguished participants of the International Conference on Technological Innovation in
Multidisciplinary Engineering and Sciences (TIMES-2025). As this third edition unfolds, it continues its legacy as a vital platform

where science, technology, and innovation converge fo shape a sustainable future.

Theme “Building a Greener Future with Data, Semiconductors, and Energy Innovation” reflects not only the urgent call of our
times but also the boundless opportunities that lie before us. Semiconductors are redefining computational power, data science
is driving infelligent decision-making, and sustainable energy innovations are paving the way for a carbon-neutral future. When
these domains intersect with smart manufacturing, infrastructure, and interdisciplinary research, they create transformative

pathways toward resilient societies.

| urge every researcher, scholar, and practitioner here o think beyond disciplinary boundaries and embrace collaboration, for
the grand challenges of climate change, energy tfransition, and digital fransformation cannot be solved in isolafion. Together, let
us channel our collective infellect and creativity to accelerate technological progress that is inclusive, sustainable, and impactful.
May TIMES-2025 inspire new partnerships, spark innovative ideas, and empower us to build a greener and smarter future for

generations to come.

1. e FAR

e &, (smEengel-fEeet), Uie Sfaea bal (aEes), FIE, C.Eng., NERPS fad e

I, el TS [dior: St GehHvT & Iepudl & Ared dig (NCEET)

e, FrepfAehet Sofifaafa faomT, et Soeifoeme afafde, fReel-110042 (3Re)

R

AP T “CelaoTene SATaRH 37 A s fifer it SeifTafar te aras (TIMES-2025)™* & wfifSa ufamfit &t deifee @ 3 forg ercra e &t ara
21 39 e GEROT % W1y, I8 FHe e, W ofiX TR U B TR Aot U Fad Hiaw & fAmior 7ot weeagot ofie i S T g e |

Zg a9 &l fiF — “2er, Yidheaed 3R Sl TarR & A ¥ Us gika Wi &1 AAfor — 7 Sheael gAR GHT &) deblel STa<dedl &l Sl 8, Sfed 3 A
GoraTalt wl off T et € S gAR T € | Arfiheded dhegfé wifeRy bl g R § uRkenfid o @ €, et wrw gfgmm fota-fwior i aerar 3 W@ 8, ofi T
St TR gH h1e-geel Wiae il oIk SER dX @ 8 | 919 3 &id 1 HgtherfiaT, fae &R Siaqefavass Sgge & e €, df 3 Ueh grert 3fR erelic @At
3R afad-er AN v a3 € |

# gt Iufedd v e, fag ok fORivg & ommrg o= ¢ for & urtufkes forwat &t dhimmeif @ W O ofR 9ednT &l 31aaTy, wifes Steramy ufad, il Gepwor 3Tk

fefSreet uftada St wamaes T 1 TRIL STeRT-3TerT el T S Tehell 13715, g7 @it 1o+t Tmfes fgreT ofik T i Taele ¢ d1feh TaT dehmiicht
oo B ST TN, Tad X wTaRet g | 92t f@ @ 5 TIMES-2025 7Y Gedii ol Siciied ST, Faramd fGart & S 37 oik i o1 arelt tifeat 3 fag
e gk 3fiR w1e g & fafor &t wife ugm & |
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MR. SHUBHAM JAIN
CTO, EDALibrarian
Former Principal Software Engineer, Cadence Design

. Systems,Inc,Noida
Q&

Abstract

Electronic Design Automation has always been about pushing the limits of complexity — from transistor-level layouts to system-
on-chip design. Today, as circuits become larger, denser, and more heterogeneous, traditional tools alone are not enough. This is

where Arfificial Intelligence is beginning to redefine possibilifies.

Al brings adaptive learning into the EDA workflow. Machine learning models can predict design bottlenecks early, optimize
placement and routing far faster than brute-force methods, and even anticipate fiming and power issues before signoff. Natural
language processing is enabling engineers to query design dafa more infuitively, while reinforcement learning is being used to
explore vast design spaces that were once infractable. Importantly, Al is not replacing human credtivity; it is amplifying it —

allowing engineers to focus on architecture, innovation, and quality rather than repetitive iterations.

In short, Al in EDA is not just about speed; it’s about enabling smarter design decisions, accelerating time-to-market, and unlocking

a new era where innovation is limited not by tools, but only by imagination.

ot g S

T e SRt (CTO), SEigerzaiar

R

Telacif~e feste S (EDA) o1 3 gHel Sifeerdr sl GaTail i 37t ST gl § — cifoite- T deree & e fited-aif4-fy feqme ae | a1, s/
gfdhe o off 73, w7 3fi fafas 813 S @ €, IRuRes Suseor arhet vaiTed 1 € | 7l W pfam qfgrer (Al) Gommarrell o1 grdRonfid Fer e e @ 2 |

Al, EDA aéhvell § arqaet! (QRfoa) afe ot et § | wefi aifeior wieet fRsie &t geamdt arerefi &t wiasgaroht o g €, wiaie ofik e o uruRe ge-wid
el Y et & el fieh Aot & Srehlond X gohd €, 3R g ek foh Qre- ATt § Ugal er=fEiT 3iR ureR & <t grenait @1 qaiqar off o ged € | Sgeet eraet
TR it Hag T Sohfad ara fesme 2T &t oiR 31fie Tes €9 8 3¢ & U7 38 8, STafe ReTmidie afi o 3udiv 34 fesia guraarel &t @i § famar s @ g,
S U 7T A STl o | T Heeayut 9 9% @ 3 AL Hia ST B ShTg TRl o T, dfed 9 Y Sfien et a9 781 € — SEd $ofr e ar-aR
% SIeTd aTe HRT & ST ATEIShaT, TATIR ST TOTEIT UX ST g o el ¢ |

a9 H, EDA & Al Fael 111 S@T &1 A1 78l &; T8 SgeR fesiigd ol a7, SToiR & 31 &1 aoil & o1, 3R U Q& 771 &1 Qo371 o &1 19 ¢ STl TaraR
o G IURROT Y, dfceh el e gRT a9 Bt 2 |
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DR. M. A. ANSARI

Department of Electrical Engineering,

School of Engineering,

Gautam Buddha University, Greater Noida, India

Abstract

The growing deployment of Distributed Energy Resources (DERs), including solar photovoltaics, wind turbines, fuel cells, and
energy storage systems, has become integral to the development of smart microgrids for sustainable and resilient power systems.
However, the infermifttent nature of renewable sources and the complexity of decentralized networks infroduce challenges related
to power quadlity, stability, and efficient energy management. The widespread adoption of electric vehicles (EVs) introduces
addifional dynamics to microgrid operation, amplifying load variability and requiring advanced control strategies. The DER-
infegrated microgrids can accommodate e-mobility demands by leveraging soft computing techniques including Adaptive Neuro-

Fuzzy Inference Systems (ANFIS), Long Short-Term Memory (LSTM) networks, and real-time optimization algorithms.

Through intelligent inverter control, fault detection, and demand-side management, the proposed solutions effectively mifigate
power quality disturbances such as voltage sags, harmonics, and unbalances. Case studies demonstrate how DER-enabled
microgrids enhance grid resilience, reduce energy losses, and support sustainable ev-transportation infrastructure. Finally, the
future research directions are discussed aimed at integrating artificial infelligence, cybersecurity strategies, and edge computing

for adaptive and decentralized energy management.

The insights presented offer scalable, data-driven solutions fo opfimize DER deployment, ensure power quality, and facilitate
the seamless infegration of renewable energy with e-mobility. With transportation being a major contributor to global carbon
emissions, the convergence of DER-based microgrids and e-mobility represents a promising approach to achieving cleaner, more

efficient, and robust energy ecosystems for smart cities and beyond.

<. T, T. |

forega vttt o,

St whe, aw gg fsafame, Jex Aier, TRaw
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ATETRIIEE o faenra & Hewyut ffen e T € | greifes, Aaiemeota gl <t srfafia v ofik fahrgiea Jeadh &t Stfeerar fastet <ht TorarT, fRReT 3R Feret St
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T A Hed & | G T I8 Ui ¢ % %@ DER-u&m Argchiiied fiie &t erdiera serd g, Foit gif+dl &l gerd €, 3k gdd $-uRag STaeRaT & gue &
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g TN TTeT- IR SR Wroiael THIIH UgH 2aT § Sit DER @t 31t ot srepieid @, forstelt 2t orarm gi-fea e, iR Fdienwotta St o 3-mifafee &
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DR. JP SINGH
Head of Nanoscale Research Facility, GLAD
and Nano-CVD lab, IIT Delhi

Abstract

Clean room fechnology creates a confrolled environment with minimal pollutants, important for industries like semiconductor
manufacturing, pharmaceuticals, aerospace, and research, where precision and sterility are foremost. It incorporates key features
such as advanced air filtrafion systems, specialized garments like suits and gloves, controlled temperature and humidity, and
strict cleaning protocols fo maintain optfimal conditions. In India, companies like PNR Clean Room Technologies in Hyderabad,
Lennox Clean Room Technologies in Hyderabad, and Clean Room Technologies in Bengaluru provide comprehensive clean room
solutions. This fechnology ensures high-quality products, reduces contamination risks, and improves operational efficiency, making

it an essential component in various sectors.

1. S, fig
W, ek g Hiafadt, GLAD iR 41-CVD &, 11T feeeht

el T qeheiich Teh R STTaRoT e aheell 8, fores gweht oht Hiel =g icit & | g dehmiieh A heder FAuToT, hrTefedhed, oy 3R S1q8em S &l
H 37 eyl €, STef Herdar ofiR et waraR gt 2 |

3G dFAIG | o 7T fRIvar Wi gt € S8 — Iud a1y feied vonelt (TR fheee fiwen), iy a3 ge ok ggm, e argmm ok g
(AfAfEY), o v woeTs ictenter, forad ot & &l Rt g srqeet o+l 3§ |

9RA H, #g2arg & PNR Clean Room Technologies 3% Lennox Clean Room Technologies, @1 #7mee @t Clean Room Technologies St gufat
T Fell & GHTG TEH il ¢ |
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Dr. C Ramachandra
Consultant ISRO; Director- Semiconductor, Four-C-Tron,
Bangalore

Abstract

Topic- Recent Developments in the Semiconductor Ecosystem for Advanced Chip Realization

Recent advances in the semiconductor ecosystem are transforming the electronics industry. Breakthroughs in materials like silicon
carbide (SiC) and gallium nitride (GaN) are boosting performance in electric vehicles, 5G, and renewable energy. Al integration
is streamlining chip design, testing, and quality control, reducing prototyping fime and costs. Enhanced manufacturing techniques
enable the production of complex, efficient chips. Sustainability efforts, including energy-efficient cooling and recycling, are
gaining momentum. Government initiatives like India’s \$10 billion Semiconductor Mission are spurring R\&D and investment, with

the market expected to reach \$63 billion by 2026. These trends are driving smarter, faster, and greener technologies globally.

U L T
TeTeR, TH; FaRe — Griesaey, BR-TW-gH, Iee

fawg — S=a g fAmior & fog Ariideaes gaifteen & gifemn o

Grficreaer oIt & gret 3 aui & gy faem searei e SenT o I8 @i & aau @ § | RfdwH #etgs (SiC) ik A Trgeres (GaN) S 7€ Widl 3 nefaeq
H g2 wifel saifaees aret, 5G qaics 3R Aol Sl &l B HGRI i dga) 9 @1 ¢ | e gfgram (AT 3 Qe & o fewme, wieqor 3fiR qporarr fageor
&t ifsrart eifiies g g1 112 €, ol Hiciergy a1 o1 gag 3fR AnTd il Seoia-a et a1 § | SgaR fHHTor deheiieh! bl Hag & o1 &fiX off Sifeet qen feret o
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AICTE-VAANI Sponsored 2 Days International Conference on Technological Innovation in
Multidisciplinary Engineering and Sciences
Emerging Field: Semiconductors, Artificial Intelligence & Data Science and Energy,
Sustainability & Climate Change
Organized by: The NorthCap University
Dates: 11th - 12th September 2025

The keynote speakers and jury members for the International Conference on Technological
Innovation in Multidisciplinary Engineering and Sciences (TIMES-2025) were:

DR. C. RAMACHANDRA
Consultant ISRO
Director- Semiconductor, Four-C-Tron, Bangalore

DR. JP SINGH
Head of Nanoscale Research Facility, GLAD
and Nano-CVD lab, IIT Delhi

PROF. PREM VRAT

Pro-Chancellor, The NorthCap University, Gurugram
Chairman, BOG, IIT (ISM) Dhanbad and IT Mandi
AICTE- Distinguished Chair Professor

Former Founder Director, IIT Roorkee

Former Vice-Chancellor, UPTU, Lucknow
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DR. M. A. ANSARI

Department of Electrical Engineering,

School of Engineering,

Gautam Buddha University, Greater Noida, India

PROF V V RAO

Visiting Professor, Indian Institute of Technology TirupatiRetd
Professor (Higher Administrative Grade), Indian Institute of
Technology, Kharagpur

DR. RAKHI NANGIA

Deputy Director, India Electronics & Semiconductor
Association (IESA); Semiconductor Fab Policy Advisory,
Ministry of Electronics and Information Technology

PROF. ANIL KUMAR

Dept. of Mechanical Engineering, DTU

Head of Division - Clean Energy: Nodal Centre of
Excellence in Energy Transition (NCEET)
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MR. SHUBHAM JAIN

CTO, EDALibrarian

Former Principal Software Engineer, Cadence Design
Systems,Inc,Noida

LT. CDR VINOD SINGH YADAV (RETD.)
Deputy Secretary, UGC

DR. MONICA BHUTANI
Associate Professor, Bhartiya Vidyapeeth
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The schedule of the conference was as below:

Morning Session Afternoon Session

DAY 1 | TOPIC- Recent Topic - Clean Room Topic — The power of Topic — Al and Semicon-
Developments in the | Technologies Data: Transforming Indus- | ductors: Driving the Future of
Semiconductor Eco- fries with Al-driven ana-

Electronic Mobilit
system for Advanced I i

. - lytics
e Redeter Speaker — br.Jp singh | | speaker — prof Prem
SPEAKER - Dr. C Vrat Speaker — prof MA,
Ramachandra Ansari

Jury Member - 1t
Cdr Vinod Singh Yadav

(Retd)

DAY 2 Topic - Vacuum Topic - Semiconductor Topic - Al-Driven Solu- Topic - Revolutionizing
Technology for Semi- Market: Global landscape tions for Building a Greener VLS| Design using Al
conductor Manufac- | 4y Growth Prospects Future
turing

Speaker - Mr. shubham
Speaker — pr. Rakhi Speaker - prof. Anil Jain
Speaker — Prof. V.V. [ Nangia Kumar
Rao

Jury Member - or
Monica Bhutani
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Technological Advancements and Challenges in Wireless Charging of Electric
Vehicles

Ankit Agarwal', Hitesh Joshi', Puneet Khanna?

'Department of Electrical Engineering, School of Engineering & Technology, IFTM University, Moradabad

2Department of Electronics & Communication Engineering, School of Engineering & Technology, IFTM University, Moradabad

Abstract:

The steady adoption of electric vehicles (EVs) reflects the growing global concern over carbon emissions and the necessity
of eco-friendly mobility alternatives. However, challenges such as battery capacity limitations and long charging times
hinder the widespread acceptance of EVs. Wireless power transfer (WPT) provides an innovative solution that eliminates
the need of physical connectors in EV charging, offering more convenience with improved user experience.

This paper reviews the fundamental principles, existing methodologies, and advancements in WPT technology for EV
applications. It explores inductive and resonant coupling methods, focusing on power transfer efficiency, misalignment
folerance, and electromagnetic field effects. Key factors such as coil design, compensation topologies, and frequency
optimization are discussed to evaluate their impact on system performance.

The study examines recent research on improving WPT efficiency through advanced coil structures, high-frequency operation,
and innovative converter topologies. Additionally, the challenges of implementing large-scale WPT infrastructure, including
thermal management, electromagnetic interference (EMI), and regulatory constraints, are analysed. The integration of
wireless charging in dynamic and stationary applications is also considered, highlighting developments in on-road
charging systems and their feasibility for widespread adoption.

Simulation and experimental results from existing studies demonstrate efficiency improvements through optimized circuit
configurations and material enhancements. The paper also addresses the economic and environmental implications of WPT
adoption, taking into account key parameters like energy efficiency, battery lifespan, and environmental sustainability. By
consolidating recent findings, this study provides insights into future directions for the development and commercialization
of WPT for EVs.

Keywords: Electric Vehicle (EV), Wireless Power Transfer (WPT), Near Field, Far Field, Stationary Wireless Charging (SWC),

Dynamic Wireless Charging (DWC), Quasi-Dynamic Wireless Charging (QDWC)
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Ffe ATl ht ATaXerd TTfSiT | dehwiehl wTfa SR geifaat
sifera srraTer’, feaw i, gt @an

Mo sifraifaht R, Sefifraftr oa shefid e, <. uw.&.aw. e, mgmerg
gl Td GaR sfEifad e, goiferafin qd i fawrer, omé.uw.2.um. fayfaemed, qaemrg

HIIRT:

gl areAt (EV's) &l eTI ST9TaT ST ek TR UR Sl Scdoie oht faT 31 Uaraevl-3Tdhet Ufkag faehed ot STTaeaenal ol
ST ¢ | gledifes, St & el SATY iR =1fohT H &7 arell 31fSes §7g EV's @l o406 €0 § 30 | a197 309 ahid ¢ | areid Urag
AR (WPT) Ueh Ta=Iut GHI Fei ol &, Sl EV a1foi & «ifdes s i taxadhdr ol GAT el § 3R Suiiveal srqwa
I g I g 31k AT TG He ¢ |

Jg MY I BV 0T & ferg WP'T aheiien o Hiferes fgr, Hislgr faferat afiz aerrieht sifer <t gite ovearm € | 308 gefaea s WeiHe
Fufer fafedt it Sira &t 77 €, S e giawr &t garr, frauersie gemsiterd, ok faga gadi & (EMF) ueTial R e e
fama 711 8 | et (coil) fested, &fauftt Sidietstt (compensation topologies), 3R 3maftt e1qeer (frequency optimization)
S T R IR T4 Y TT R, TS STk HOTE! TR UR UITa o Hedidh o ST 94 |

g ST I FUSTH! LTI, I SR GelTet, MR T Sige craretst! & ATerm & WP'T gl ol ag & gafer giferar i &t
ST T § | 39 Sifafiem, 92 3Am ) WPT gfamd afe & st &t grifaal s & arda saed, faga grada gega (EMI),
311 e Hiwmett ot fa—ervoT foam e & | TiiRiter 31X Tfdies gl woh o STHaNT! | araeerd afeiT o Uehlereor uX ot o famar mmar
2, ForgH ifq-re anfSi yonferdt & faem ofik e cardes SuanT &t Goraarail ol SoR femar g |

TAHA STHFA! & T e 3fiR wmifives ufkom I gRiTd € o srafeid afthe HifFmRI TR Tt Gag & ATeH & el § guR
Y9 g | I8 2T Ud WP'T I 39T 3 afeien 3fiR qataeofta sma ur off werrer etere &, foras St gard, sedt a1y ok vafervita fear
S T AIIGE! S A H @ T4 ¢ | giferdn st  gafed wed gQ, a8 1edd EVs 3 folg WPT & faer oiR saragmiieor &t
ey faen & iqefd ugH axar g |
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A detailed study of Particle Swarm Optimization Technique
Madhvi Gupta, Chhavi Gupta
Assistant Professor, Electrical Department, IFTM University, Moradabad, UP, 244001, India

Abstract:

Particle swarm optimization (PSO) is one of the bio-inspired algorithms and it is a simple one to search for an optimal
solution in the solution space. It is different from other optimization algorithms in such a way that only the objective
function is needed and it is not dependent on the gradient or any differential form of the objective. It also has very few
hyper-parameters. In this research paper, the rationale of PSO and its algorithm with an example is explained. After
reading this paper, one gets to know: What is a particle swarm and their behavior under the PSO algorithm, What kind

of optimization problems can be solved by PSO, How to solve a problem using PSO, What are the variations of the PSO

algorithm.
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T Y[ STHA AcheiIeh o (Al ST

AT T[T, Bfe T

RIS VIR, o s, 1. uw. & . fasfemner, TRigems, 3TR We¥, 244001, R

R

FUT I3 31 (Particle Swarm Optimization - PSO) T Sa-3Ra TaiiRgH €, iR I8 Ta1am =M (solution space) H U@
ZOTH GHTTH @I & folq Toh Tt fafY € | I 37 3¥ghe Ui § 36 WehR {97 ¢ o 37 3haet 3834 wer (objective function)
&l TR gt €, SR I8 Ufeqe a1 IR F foreht off srawer &9 (differential form) W R & @ar | 36H Sgd & FH gRW-
Yerfied 2a 21
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Linear Programming for Sustainable Polyculture fish Farming

Chetna”, Manju S. Tonk! and Parveen?

'Department of Mathematics & Statistics, College of Basics Science and Humanities, CCS HAU, Hisar -125004, Haryana (Indic)
2Department of Horticulture, College of Agriculture, CCS HAU, Hisar -125004, Haryana (India)

*Corresponding author email:-lakrachetna?@gmail.com

Abstract:

For small scale farmers fish feed is one of the most expensive parts of fish farming. To help reduce these costs this
research focuses on designing optimal feed compositions for different stages of fish growth such as fry, fingerlings and
adult fish. By using linear programming the study systematically evaluates various feed ingredients combination that
gives the required nutrients at the lowest. This technique helps farmers to make smart decisions about what to include
in their feed mix. Hence, considering the above importance the present study was conducted at Dabra village and Blue
bird lake in Hisar district during the 2020-21. This study examines the application of linear programming technique for
optimizing fish feed composition to minimize production costs while maintaining essential nutrient requirements across
different growth stages and the result showed that the combination of Soyabean, Mustard oil cake, Rice bran, Moringa
leaf, Wheat and Jaggery found superior and provided full nutrients requirement fo growing fish as compared to other

nutrients combination.

Keywords: Feed mix, Fish farming, Fish feed, Linear programming, Minimize, Rice bran, Soyabean, Whea.
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Early Prediction of Sepsis Using Machine Learning Models on MIMIC-IV Data
Shraddha Kumar

Guru Tegh Bahadur 4th Centenary Engineering College (CSE Department, Delhi, India)

Abstract:

Sepsis remains one of the leading causes of mortality in intensive care units (ICUs), requiring early detection for timely
infervention. This study evaluates multiple machine learning models for early sepsis prediction using the MIMIC-IV sample
dataset. A modeling pipeline was created using clinical feature engineering and handling missing values with mean
imputation and statistical evaluation. This study looks at several machine learning models, including XGBoost, Random
Forest, Neural Networks, LightGBM, Logistic Regression, and Support Vector Machines. It assesses their ability to predict
sepsis onset using clinical features. XGBoost outperformed all the models with an AUROC of 090, precision of 0.62,
sensitivity of 0.85, an Fl-score of 0.72, and accuracy of 0.84. LightGBM and Random Forest followed closely, while Logistic
Regression showed the lowest performance across all metrics.Feature importance analysis revealed clinically intuitive
predictors such as SOFA score, lactate levels, and white blood cell count. The findings support the deployment of XGBoost

in clinical settings, with threshold tuning to accommodate varying ICU environments.

Keywords: Sepsis, Machine learning, MIMIC-IV dataset, Intensive Care Unit (ICU), Clinical decision support, Early warning

systems.
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Word Formulation And Suggestion Through Hand Gestures
Sarita Yaday, Surinder Kaur, Lakshay, and Kartish Bhadauria

Department of Information Technology, Bharati Vidyapeeth’s College of Engineering, New Delhi

Abstract:

Human communication is a complex process that includes non-verbal clues like gestures in addition fo spoken language.
Comprehending the complex relationship that exists between hand gestures and verbal expression is essential to create
more user-friendly and efficient communication platforms. The potential of convolutional neural networks (CNNs) for
inferpreting hand gestures as a means of generating word suggestions is investigated in this research study. We offer
an approach for training and assessing CNN models on a dataset of annotated hand gesture sequences and ac-
companying textual descriptions, drawing on theoretical frameworks from cognitive science and deep learning. The CNN
architecture uses transfer learning techniques to improve generalization performance by capturing the temporal and
spatial characteristics of movements. The suggested approach is effective in recognizing and interpreting hand gestures
for word construction and suggestion inference, as evidenced by the experimental findings. The qualitative analysis
revedls complex semantic understanding, while quantitative metrics show high accuracy. This discovery has ramifications
for a number of fields, such as assistive technologies, rehabilitation for communication problems, and human-computer

inferaction. This work advances our knowledge of gesture-based communication, which helps to create more accessible

and inclusive communication interfaces that meet a range of user requirements.
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The Algae Paradigm: Transforming Wastewater info Clean Water, Energy, and
Climate Action

Sarmistha Nandy' , Lokesh Choudhary? Milad Khatib34*

1 Sarvatah Projects Private Limited, India

2 School of Engineering and Technology, Manav Rachna Infernational Institute of Research and Studies,
Faridabad-121004, India

3 School of Engineering, Lebanese International University, Mouseitbeh, Beirut, Lebanon

4 |FFT, University of Balamand, Koura, Lebanon

5 Engineering Department, ISSEA-Cnam, City Sport, Beirut, Lebanonad

Abstract:

Algae-based wastewater treatment systems offer an effective, nature-aligned response to the interlinked challenges
of water pollution and climate change. By absorbing excess nutrients and contaminants from domestic, agricultural,
and industrial effluents, microalgae act as efficient bio-remediators capable of purifying wastewater while capturing
atmospheric carbon dioxide. The harvested algal biomass can be converted into valuable products such as biofuels,
fertilizers, and bioplastics, supporting resource recovery within a regenerative economic model. This study synthesizes
recent technological developments and evaluates the alignment of algae-based treatment systems with Sustainable
Development Goals (SDGs), particularly SDG 6 (Clean Water and Sanitation), SDG 7 (Affordable and Clean Energy), SDG
12 (Responsible Consumption and Production), and SDG 13 (Climate Action). Case studies and recent innovations from 2023
to 2025 demonstrate the viability of this approach at both pilot and industrial scales. Despite current barriers related to
energy use, seasonal variability, and scale-up economics, algae-based systems provide a multidimensional strategy for
pollution mitigation and sustainable development. The study concludes with a roadmap for addressing implementation

challenges and enhancing synergies between environmental engineering and global sustainability agendas.

Keywords: algae-based wastewater treatment; circular economy; carbon sequestration; nutrient recovery; sustainable

development goals (SDGs); techno-economic analysis.
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Risks related to Al incorporation in industries - A review of current trends

Danish Kapoor*

Protiviti India Private Limited, Gurugram, Haryana
*danish.kapoor@protivitiglobal.in

Abstract:

As we progress deeper into the plethora of Artificial intelligence use cases, the integration of technology with industries
is not far off. Automation of manufacturing units, prediction of the materials movement in the supply chain lifecycle and
integration of robots for hazardous manufacturing processes like painting and welding, are some of the well-known areas
where intelligent machinery has already integrated with industry over the past decades. With the advent of Generative
and Agentic Artificial Intelligence (Al) technology, the existing smart machinery has the potential to become smarter
in making self-aware decisions and transform the current manufacturing trends. However, since technology is new, the
understanding of things that could go wrong is uncharted. This study, focuses on the review of existing research to
understand the potential of Al incorporation in Industry 4.0 and further highlights the key risks that stakeholders must be

aware of for safe utilization of the technology.

Keywords: Al, Risks, Industry 4.0, Automation
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Study of Energy Efficiency and Occupant Comfort in Buildings

Rajesh Kumar Yadav*

HVAC, Soneva, Gurugram, Haryana

*rajeshyadav.crv@gmail.com

Abstract:

This study aims to develop a comprehensive analysis of energy efficiency in high-rise buildings. Our focus will be aimed
at this study on the framework used to evaluate & implement energy saving measures. The energy-efficient building
design reduces energy consumption and is environmentally sustainable. This work outlines key energy consumption areas
in the buildings, explores assessment tools & technologies, and presents strategies for improving energy efficiency. A
successful energy efficiency in high-rise building implementation policy recommendation to promote widespread adoption.
This study is initiated to reduce the energy consumption, improve the energy efficiency, IAQ, and occupant comfort in
buildings. The research problem addresses a critical gap in current high-rise building design and operation. The lack of
infegrated strategies that simultaneously achieve energy efficiency and occupant comfort in the face of complex vertical
and operational challenges. By adopting a multidisciplinary approach that combines engineering, data science, and
human factors. The research seeks to contribute to the improvement of next-generation high-rise buildings that are both

energy-smart and safe for occupants.

Keywords: High-rise hotel buildings, energy efficiency, occupant comfort, indoor air quality.
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Al Optimization in Visible Light Communication for Hospital Environments

Kamna Sharma*

Research Scholar, Department of Electronics Engineering, The NorthCap University, Gurugram, Haryana
*kamnasharma93@gmail.com

Abstract:

Modern healthcare systems require fast, reliable, and secure communication networks to handle the complexity of hospitals
and the increasing number of connected devices. Radio frequency (RF)-based technologies suffer from electromagnetic
interference and congestion, making them less effective in sensitive medical environments. Visible Light Communication
(VLC), leveraging LED lighting infrastructure, offers immunity to RF interference, high bandwidth, and intrinsic security
due to its inability to penetrate walls. The integration of Artificial Intelligence (Al) into VLC networks enables adaptive
optimization of resources, mitigates interference, and enhances security. This paper reviews recent advancements (2020-
2025) at the intersection of Al and VLC for hospital applications. It surveys system models, Al-driven optimization
strategies, real-world deployments, technical challenges, and opportunities for future research. The findings highlight
that Al-optimized VLC systems can revolutionize hospital communication by improving reliability, privacy, and scalability,

ultimately shaping next-generation healthcare infrastructure.

Keywords: Visible Light Communication (VLC), Artificial Intelligence (Al), LiFi, Hospital Communication Systems, Machine

Learning (ML), Deep Learning (DL), Network Optimization, Healthcare Networks
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Blockchain-Enabled Permissioned Local Energy Markets for Distributed
Renewable Integration in the Indian Electricity Landscape

Manorath S. Yadav

NAB Innovation Centre India, PVR Ltd, Gurugram, Haryana
*manorath.y00l@gmail.com

Abstract:

The growing integration of Renewable Energy Sources (RES) and Distributed EnergyResources (DERs) is reshaping
India’s power sector from a centralized model to adecentralized, prosumer-driven one. This transition, while crucial for
decarbonization,challenges grid stability, interoperability, and regulatory oversight. Peer-to-peer (P2P) energytrading
offers a promising solution by enabling direct energy exchange between consumers andprosumers. To support this, we
propose a permissioned blockchain-based platform, for thesame. The architecture comprises three layers: a Blockchain
layer for market operations, anOff-Blockchain communication layer for communication amongst the aggregator and
prosumers,and a Physical layer for energy metering and dispatch. By involving authorized entities asvalidators, the system

ensures compliance and reliability. This framework supports scalable, secure, and regulation-aligned decentralized energy

trading tailored to India’s energy transition goails.
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Novel current-mode universal active filter using VCIl and grounded
capacitors

Dr. Sachin Tiwari
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Abstract:

This article presents a novel active filter for analog VLS| applications and signal processing, utilizing the second-
generation voltage conveyor as an active device (VCII). The proposed circuitry is designed with one unit of the device
and all grounded/virtually grounded passive elements. This filter configuration offers standard responses in current mode
operation. The routine mathematical analysis of the configuration provides both ideal and non-ideal analyses of the
presented circuit. A sensitivity analysis of the center frequency is also conducted for standard responses in current mode

operation. The workability of the filter is simulated in the PSPICE environment.

Keywords - Active filter, VCII, current mode, grounded capacitor
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Computational and Al-Driven Optimization of Solar Collectors for Forecasting
and Performance Enhancement

Yese Dema Megeji* ,

Research Scholar, Department of MDE, NorthCap University, Gurugram, Haryana
*24med003@ncuindia.edu

Abstract:

Solar energy being a potential source of renewable energy has become a vital component for global transition toward
clean and sustainable power generation. Among various fechnologies solar collectors play a crucial role in harnessing
solar radiation for thermal and electrical applications. However, gaps remains intact as the performance of solar
collectors is influenced by fluctuating weather conditions, operating parameters, and system design. while to address
these challenges, computational methods and artificial intelligence (Al) approaches are increasingly being applied for
performance optimization and accurate forecasting. This study reviews the major advancements in applying computational
modeling, , and Al-based models such as ML and DL to solar collector systems through various literature surveys it
was noted that machine learning methods, such as regression models and neural networks, have been widely used for
predicting solar radiation, collector efficiency, and thermal output with high accuracy while optimization techniques such
as computational fluid dynamics (CFD) and numerical simulations further support design improvements by analyzing heat
transfer, fluid flow, and energy losses. Together, these approaches enable better optimization of system performance,
improved reliability, and reduced operational costs. Thus by combining forecasting accuracy with system optimization,
computational and Al approaches significantly enhance the overall sustainability and techno-economic feasibility of
solar collectors. This review highlights current progress, research gaps, and future opportunities for integrating advanced
methods into solar energy applications. The findings underline the importance of intelligent and data-driven strategies

in maximizing renewable energy utilization, making solar collectors more efficient, cost-effective, and reliable and clean

confributors to a sustainable energy.
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Defect Detection in PCB/PCBA Using Machine Learning Technique
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Program Management Professional, Servotech Renewable Power System Itd
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Abstract:

The increasing complexity and miniaturization of Printed Circuit Boards (PCBs) in modern electronics demand highly
accurate and efficient defect detection systems. This study infroduces a deep learning-based approach utilizing YOLOVS,
a state-of-the-art object detection model, to identify and classify surface-level defects in PCBs. The system is designed to
detect six major defect types—missing hole, mouse bite, open circuit, short, spur, and spurious copper—with high precision
and speed.

The proposed solution integrates: A Streamlit-based web interface for user-friendly interaction and batch image
processing.A YOLOv8n model trained on a curated PCB dataset, achieving a mean Average Precision (nAP@0.5) of 90.8%.
Real-time inference capabilities with GPU acceleration, delivering results in under 3 milliseconds per image. CSV-based
reporting for defect classification and analysis.

Additionally, the system explores component-level verification and solder joint analysis using CNN-based multi-scale
feature extraction, enhancing its utility in industrial inspection workflows. The project demonstrates a scalable and robust

framework for automating PCB quality control, with potential extensions info mobile inspection tools and broader defect

categories.
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Interference Mitigation in Modern Wireless Networks: A Review of Techniques
and Approaches

Loksi*

Research Scholar, Department of Electronics and Communication, The NorthCap University, Gurugram, Haryana
*24ecd00l@ncuindia.edu

Abstract:

Contemporary wireless communication systems including satellite networks, Global Navigation Satellite Systems (GNSS),
radar platforms, and emerging B5G/6G infrastructures face escalating challenges from both unintentional interference
and intentional threats such as jamming and spoofing. Traditional mitigation techniques, while effective in constrained
settings, of ten underperform in dynamic, congested, or adversarial spectral environments. This survey provides a
comprehensive review and critical analysis of current interference detection and mitigation strategies, encompassing
classical signal processing approaches (e.g., Short-Time Fourier Transform, Short-Time Fractional Fourier Transform) and
advanced artificial intelligence (Al) techniques (e.g., Support Vector Machines, Convolutional Neural Networks, Long Short-
Term Memory networks). The discussion includes domain-specific evaluations for GNSS, satellite communications, radar,
and next-generation wireless systems, with particular attention to cognitive radio and real-time interference suppression.
Comparative tables summarize trade offs in accuracy, computational complexity, and deployment feasibility. The review
concludes by identifying open challenges and outlining future research directions, including lightweight Al models,
explainable learning architectures, and hardware-software co-design for resilient and adaptive wireless communication

systems.

Keyword: Wireless communication, interference mitigation, jamming, spoofing, GNSS, B5G, 6G, artificial intelligence,

cognitive radio, signal processing.
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Realization of Climate-Resilient Design of Bridges

Mangal Talukdar*

Bridge and Structural Engineering, LEA Associates South Asia Pvt. Ltd, Kamrup, Assam

*mangal_talukdar@yahoo.co.in

Abstract:

Bridges are critical components of transportation infrastructure, facilitating economic activities and connectivity. However,
the increasing frequency and intensity of extreme climatic events have exposed vulnerabilities in bridge design and
maintenance. This report presents a comprehensive analysis of bridge failures influenced by climatic factors and proposes
an integrated framework for climate-resilient bridge design. The study synthesizes primary data from surveys and
secondary data from literature, case studies, and technical reports. Key factors contributing to bridge failures, such as
hydraulic forces, geotechnical issues, and structural deficiencies, are identified. The report emphasizes the importance of
incorporating climate resilience into bridge design, utilizing advanced materials, structural health monitoring, and cost-

effective strategies. The proposed framework aims to guide engineers, policymakers, and stakeholders in developing and

maintaining bridges that can withstand the challenges posed by climate change.
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Integrating Process Assurance and Traceability for Healthcare and Medical
Device Manufacturing

Manish Katariya, Akanksha Mathur, Satham Singh

The NorthCap University, Sector 23A, Gurugram, Haryanag, India

Abstract:

The healthcare and medical device manufacturing industries face unheard challenges in ensuring product quality,
regulatory compliance, and patient safety while meeting the growing demands for personalized and high-precision medical
devices. This comprehensive review paper examines the critical role of process confirmation and traceability systems
in addressing these challenges through the integration of advanced Industry 4.0 technologies. The research synthesizes
current literature, regulatory frameworks, and emerging technological solutions to present a holistic understanding of
traceability implementation in medical device manufacturing. Process confirmation and traceability systems have been
identified as a hotspot in ensuring quality and safety within healthcare and medical device manufacturing industries. This
paper explores the integration of traceability systems within quality management strategies to address challenges inherent
in the healthcare and medical device manufacturing industries. This paper reviews regulatory requirements and advanced
technologies for medical device traceability, including loT, blockchain, Al, MES, and RFID. It infroduces a MedTech
Traceability Maturity Model and a hybrid framework integrating monitoring, analytics, and blockchain. Emerging trends,

inferoperability protocols, cybersecurity, and quantum computing applications for future advancements are highlighted.

Keywords: Process Confirmation, Traceability, Industry 4.0, Intelligent manufacturing, Medical Device Manufacturing,

Digital History Records, Internet of Things, Regulatory Compliance, Digital Transformation
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Microwave Energy as a Sustainable Route for Surface Heat Treatment of
Low-Carbon Steels

Arohi Mathur

Research Scholar, Department of Materials, The NorthCap University, Gurugram, Haryana
*arohi22med002@ncuindia.edu

Abstract:

In this study, low-carbon steel (AISI 1018) was processed using microwave energy at 2.45 GHz for 4-10 minutes with
charcoal and charcoal-graphite powders as susceptor materials, followed by quenching in water at room temperature.
Both untreated and microwave-treated samples were evaluated using Scanning Electron Microscopy (SEM), Optical
Emission Spectroscopy (OES), and Rockwell hardness testing. The results showed that microwave energy was effective in
achieving surface austenitization, and rapid quenching generated a fine martensitic structure within 8 minutes. Surface
carbon concentration increased from 016% to 0.21% due to graphite diffusion during the phase transformation. This
modification enhanced surface hardness more than threefold (from 18-22 HRC in parent steel to 58 * 9 HRC after
treatment), although a reduction in impact strength was observed (26.75 J to 15.28 J). MHH provided precise and localized
surface hardening with significant savings in time and energy. These attributes make it a viable technique for applications
in automotive, tooling, and wear-resistant components where high hardness and surface durability are essential. Overall,
the results demonstrate that microwave surface heat treatment is not only effective in enhancing hardness but also

energy- and time-efficient, making it a sustainable alternative for steel processing.

Keywords: Microwave heating, Surface hardening, Carbon enrichment, Martensitic transformation, Sustainable processing.
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The impact of Al and 5G technology in shaping the future of smart
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Abstract:

The manufacturing segment is undergoing a swift digital transformation and is increasingly embracing data and
technology to improve plant efficiencies, boost productivity, and enable new business models. The industry is suffering
from a critical lack of skilled workers amidst global competition is putting enormous pressure on prices, and consumers
demands are changing at a rapid pace. The foundation of smart manufacturing is connectivity; o capture and process
data in real-time for plant and equipment monitoring and maintenance, industrial networks require a solid, secure, and
quick connection. The data driven decision making system is helping the industry to take critical decision to boost the
productivity, for preventive maintenance and safety of the people working in the industry. The papers present shortcoming
of 4G technology and the advantage of 5G technology for smart manufacturing. The emergence of 5G technology,
capability, threat landscape and the architecture for the smart factory is presented in this work. The work also discusses

the challenges associated with the implementation of 5G technology in India and case studies wherein 5G technology is

used is also presented..
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Design and Development of Prosthetic Hand incorporating EMG Sensor and
Arduino
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GAT , CNH Industrial, Gurugram
*hnagpal4li@gmail.com

Abstract:

People with disabilities shall observe elevated existence standards if they incorporate electromyography (EMG) sensors
via Arduino microcontrollers for prosthetic hand command. A prominent advancement signifies this novel evolution within
supportive technology. This endeavor evinces the origination of a detailed prosthetic hand mechanism. Electromyographic
(EMG) signals govern the mechanism. This mechanism permits the operator to execute routine tasks with greater facility
and precision. Engineered for ease of use, the mechanism comes equipped with a graphical user interface (GUI) founded
upon an LCD. In addition, it does have a button. The button is designated as an emergency stop button. Depressing
this button abruptly halts the prosthetic hand’s functions then transmits an urgent communication toward a designated
contact number. This guarantees the user that they will remain secure in perilous situations. Furthermore, the prosthetic
hand system is designed for monitoring ambient conditions; it also furnishes temperature and humidity levels to the user
so as fo keep them informed. The energy management protocol is one important system aspect that beeps for notifying
the user if the battery drops below 20 percent. Unexpected energy depletion is curtailed via this. This element stresses the
autonomous as well as reliable character of the system. That nature is necessary so the user can trust it in conjunction
with achieving independence. Executing such detailed capabilities within prosthetic hands via technology that remains

economical and approachable, like Arduino and EMG sensors, propels the area of prosthetics substantially. Advanced

instruments might turn info something more obtainable by virtue of this progress.
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SEMICONDUCTOR QUANTUM DOTS AS SENSITIZER IN SOLAR CELL

Ayushi Bharadwaj
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Abstract:

Semiconductor quantum dots is a technology that works on tunable band gap of those semiconductor materials that can
function as quantum dots. Unlike conventional semiconductors like Si or Ge, in these semiconductors the heat and light
produced after recombination can be tuned as per application requirement. The given paper attempts to find out the

ways in which these semiconductor dots can be used as sensitizers for solar cell by emphasizing on better efficiency as

compared to conventional pn junction solar cell.
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Building Sustainable Futures: A Comprehensive Legal Perspective on
Regulating Smart and Resilient Urban Infrastructure in India

Balwinder Singh', Lokesh Choudhary?

School of Law, UPES, Dehradun, 248007 India

2Department of Civil Engineering, Manav Rachna International Institute of Research and Studies, Faridabad-121004, India.

Abstract:

As per the estimates more than 50% of India’s population will start living in urban areas by the year 2050, it shows the gravity
of rapid urbanisation. This transformation demands that there should be smart and resilient urban infrastructure developed
fo mitigate problems like resource shortage, climate change, environmental degradation, and disaster susceptibility. The
major pre-requisite of smart urban infrastructure is the use of information and communication technologies to optimize
the effectiveness of urban services such as transportation, energy, water supply, waste management, and governance.
Resilient urban infrastructure, however, focuses on the ability of cities to endure, adjust and recover from shocks such as
natural disasters, pandemics, and economic disruptions without compromising basic functions. The regulatory framework
for these areas in India is diffuse, based on a mosaic of constitutional law, central and state legislation, policies, and
guidelines as opposed to an overarching statute. Foremost initiatives such as the Smart Cities Mission, initiated in 2015
by the Ministry of Housing and Urban Affairs, have advanced the agenda, yet regulatory lacunae remain, especially
in relation to data privacy, cybersecurity, and climate resilience. This paper delves into India’s legal regime, prominent
legislation, policies, issues, and possible futures for intelligent and resilient urban infrastructure, based on applicable laws,

judicial precedents, and government initiatives.

Keywords: Sustainable Development, Smart Cities, Resilient Infrastructure, Urban Governance, Infrastructure Regulation
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Brief Report

Inaugural Session

The event commenced on 11 September 2025 with an inaugural session in which the organizers and distinguished Chief
Guest formally opened the book of abstracts and outlined the purpose and scope of the two-day conference. The session
established a clear focus on technological advancement and the importance of cross-disciplinary exchange, providing
participants with an overview of the objectives, structure, and expected outcomes of the program. Emphasis was placed
on three priority domains for India’s future—semiconductors, artificial intelligence, and energy transitions—framed as
infegral and interdependent areas of national capability. Semiconductors were identified as foundational to digital
infrastructure and manufacturing competitiveness; artificial intelligence as a key driver of innovation and productivity
across sectors; and energy transitions as essential to sustainability, energy security, and long-term economic resilience.
The inaugural remarks underscored the need for coordinated effort across academia, industry, and policy to translate

discussions info actionable insights over the course of the conference.

Day 1: 11 September 2025
Morning sessions

Session I: Recent Developments in the Semiconductor Ecosystem for Advanced Chip
Realization

Speaker: Dr. C. Ramachandra (Consultant, ISRO; Director-Semiconductor, Four-C-Tron,
Bangalore)

Dr. Ramachandra outlined current progress across India’s semiconductor value chain, emphasizing design enablement,
fabrication-readiness, and packaging ecosystems. Drawing on his roles in space-related applications and semiconductor
leadership, he highlighted industry-academia consortia, standardized PDKs, and supply-chain resilience as near-term
priorities. The session mapped a phased roadmap for advanced chip realization, from IP development and prototyping

to piloting and scale-up, with attention to talent pipelines and test/measurement infrastructure.

Session lI: Clean Room Technologies

Speaker: Dr. J. P. Singh (Head, Nanoscale Research Facility, GLAD; Head, Nano-CVD Lab,
IIT Delhi)

Dr. Singh focused on contamination control and process integrity as determinants of yield in nanofabrication. He
discussed cleanroom classifications, airflow and filtration design, surface and ambient particle monitoring, and best
practices for chemical handling and gowning. Case examples from nano-CVD workflows illustrated how protocol discipline,

tool calibration, and environmental controls reduce defects in device fabrication and thin-film deposition.

Afternoon sessions

Session lll: The Power of Data—Transforming Industries with Al-Driven Analytics
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Speaker & Jury Member:

1. Prof. Prem Vrat (Pro-Chancellor, The NorthCap University, Gurugram; Chairman, BOG,
IIT (ISM) Dhanbad and IIT Mandi; AICTE Distinguished Chair Professor; Former Founder
Director, IIT Roorkee; Former Vice-Chancellor, UPTU)

2. Lt. Cdr Vinod Singh Yadav (Retd.), Deputy Secretary, UGC

Prof. Vrat examined how Al and analytics are reshaping manufacturing, logistics, healthcare, and public systems through
predictive modelling, decision optimization, and real-time intelligence. He underscored governance, data quality, and
ethical deployment as prerequisites for scale, and situated Al-driven productivity gains within India’s broader objectives
of competitiveness, inclusion, and resilient growth. During the afternoon session of the two-day AICTE-VAANI Conference,
several research papers were presented by participants from diverse backgrounds, showcasing innovative approaches
and original work across semiconductors, artificial intelligence, data science, energy, and sustainability. The sessions
featured lively discussions and insightful presentations, which encouraged the sharing of new ideas and motivated deeper
understanding in critical technological domains. After a thorough review process, the best paper award was conferred
upon Dr. Poonam Chaudhary for her impactful presentation titled “Multimodal Data Analysis for Sustainable Soil Health
Prediction using Deep Learning Algorithms.” This acknowledgement not only reflected the high calibre of research fostered
by the university but also highlighted the event’s commitment to promoting academic excellence and innovative thinking

in the realm of data science and computational technologies.
Session IV: Al and Semiconductors—Driving the Future of Electric Mobility

Speaker: Prof. M. A. Ansari (Head, Department of Electrical Engineering, Gautam Buddha
University, Greater Noida)

Prof. Ansari detailed the convergence of Al with semiconductor advances in EV power electronics, BMS algorithms, and
on-vehicle intelligence. He covered SiC/GaN device trends, motor control optimization, fast-charging management, and
fleet-level analytics for efficiency and safety. The session linked component innovation to system-level performance,

reliability, and lifecycle sustainability in electric mobility.

Day 2: 12 September 2025

Morning sessions

Session V: Yacuum Technology for Semiconductor Manufacturing

Speaker: Prof. V. V. Rao (Visiting Professor, IIT Tirupati; Former Professor, IIT Kharagpur)

Prof. Rao presented the fundamentals and recent advances in vacuum science for deposition, etching, and metrology.
He discussed pump technologies, leak detection, residual gas analysis, and materials compatibility, connecting vacuum

integrity to defect density, film quality, and process repeatability in modern fabs.

Session VI: Semiconductor Market—Global Landscape and Growth Prospects

Speaker: Dr. Rakhi Nangia (Deputy Director, India Electronics & Semiconductor Association;
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Semiconductor Fab Policy Advisory, Ministry of Electronics and IT)

Dr. Nangia analyzed demand drivers across compute, automotive, industrial, and communications, outlining capacity
expansion dynamics, design-manufacturing linkages, and policy mechanisms to strengthen India’s positioning. She
highlighted opportunities in specialty nodes, OSAT, design services, and trusted supply, alongside the importance of

standards, incentives, and workforce development.

Afternoon sessions
Session VII: Al-Driven Solutions for Building a Greener Future
Speaker & Jury Member:

1. Prof. Anil Kumar (Department of Mechanical Engineering, DTU; Head of Division—
Clean Energy, Nodal Centre of Excellence in Energy Transition)

2. Dr. Monica Bhutani (Associate Professor, Bhartiya Vidyapeeth)

Prof. Kumar surveyed Al applications in energy forecasting, grid optimization, renewable integration, and industrial
efficiency. Case use-cases included predictive maintenance for energy assets, demand-side management, and digital
twins for process decarbonization, linking analytics to measurable reductions in emissions and cost. During the afternoon
session of the two-day AICTE-VAANI Conference, several research papers were presented by participants from diverse
backgrounds, covering the frontiers of semiconductors, artificial intelligence, data science, energy, and sustainability. Each
session fostered dynamic conversations and thought-provoking presentations, with special attention given to those who
made exceptional contributions. Following a detailed evaluation process, the best paper award was presented to Ms.
Ritushka Negi, recognizing her outstanding work on “VHDL Based Simulation of AES-128 with Reduced I/O Pin Count
Architecture and 32 bit I/O Interface.” This honour underscored the university’s dedication to advancing groundbreaking

research, while encouraging participants to drive forward innovation in semiconductor technologies and related fields.

Session VllII: Revolutionizing VLSI Design Using Al

Speaker: Mr. Shubham Jain (CTO, EDALibrarian; Former Principal Software Engineer, Cadence
Design Systems, Noida)

Mr. Jain demonstrated Al-enabled acceleration in RTL-to-GDS flows, including floor planning, placement and routing

heuristics, timing closure, and verification. He discussed productivity gains from ML-driven design space exploration,

constraint generation, and automated debugging, and the implications for fime-to-market and design quality.
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Valedictory and outcomes

The conference concluded on a positive note, marked by enthusiastic participant feedback and widespread appreciation
for the quality and diversity of research presented. Outstanding papers were recognized, reflecting the university’s
commitment to fostering academic excellence and innovation in emerging technologies. Organizers emphasized the
collective progress made across the domains of semiconductor capability building, artificial intelligence adoption, and

energy transition, underscoring their importance for India’s technological future.

Concrete follow-through actions were outlined to ensure continued momentum, including plans to strengthen industry-
academia collaboration and expand access to cleanroom and advanced test facilities for both research and training
purposes. The conference also identified the need to curate specialized programs in VLSI design and Al-driven analytics,
equipping students and professionals with cutting-edge skills. Additionally, the development of multilingual outreach
initiatives was highlighted as a strategic step to broaden participation and make emerging technology programs more

inclusive. Through these outcomes, the event reaffirmed its focus on collaborative growth, skill development, and advancing

national capabilities in multidisciplinary engineering and sciences.
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Medicaps University
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MIT ADT University
Electrical Engineering, Assistant Professor,
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Assistant Professor, IFTM University Moradabad
Electrical Engineering, Assistant Professor,
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AICTE approved institutions BPIT, Delhi
Physics, Material Science, Nanotechnology Faculty
members of the AICTE approved institutions Gayatri Vidya
Parishad College for Degree and PG Courses (A)
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