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About IRIS National Fair

Initiative for Research and Innovation in
STEM (IRIS) National Fair is a public-
private partnership program funded by
the Department of Science & Technology
(DST), and Broadcom, and implemented by
EXSTEMPLAR Education Linkers
Foundation. IRIS promotes and nurtures
Science Technology Engineering and
Mathematics (STEM) research amongst
young Indian innovators. It recognizes and
rewards outstanding projects and provides
a platform for young innovators to get
recognized at national and international
STEM events.

The IRIS National Fair is conducted
annually in India for school students, who
compete in 21 subject categories. Winners
of the IRIS National Fair go on to
represent India at the Regeneron
International Science and Engineering Fair
(ISEF) held in the USA.




OUR SUPPORTERS

Department of Science and Technology (DST) was established in
May 1971, with the objective of promoting new areas of Science and
Technology and playing the role of a nodal department for
organizing, coordinating, and promoting Science and Technology in
the country. The Vision of the department is "To enable India to
become a global knowledge power by promoting basic research,
development of cutting edge technologies and innovation for
globally competitive and inclusive growth to power technology-led
economic progress of the society.” In India's quest for global S ok s sl e
competitiveness in science, technology, and trade, initiatives like IRIS Government of India

play a key role in identifying and nurturing high-caliber human

resources and as repositories of national intellectual wealth in the

Research and Development sector.

Broadcom Inc. is a global technology leader that designs, develops,

and supplies a broad range of semiconductor and infrastructure

software solutions. Broadcom's category-leading product portfolio

serves critical markets including data centers, networking, enterprise

software, broadband, wireless, storage, and industry. Its solutions 9 BROADCOM
include data center networking and storage, enterprise and

mainframe software focused on automation, monitoring and

security, smartphone components, telecoms, and factory

automation. Broadcom focuses its corporate social responsibility on

advancing the STEM education pipeline.

EXSTEMPLAR's vision is to create dynamic experiences by
integrating STEM initiatives with real-life challenges. We attempt to
bridge gaps in how STEM knowledge is constructed and help bring
innovative ideas to reality. We believe that integrated STEM
approaches and programs can help deepen learning and create
critical thinkers, problem-solvers, and the next generation of
innovators who will solve the problems of the future. EXSSTEMPLAR's
aim is to promote Innovative and Research Based STEM Learning in
India in an inclusive and accessible manner.
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Department of Sclence and Technology
Government of India

Science, Innovation, Research, and Technology are the foundations of a nation's future. Young
minds need to be nurtured to channelize their innovative ideas to achieve greater goals for the
benefit of society. They should be given access to hands-on learning and provided with the
guidance to become inventors of new technology and creators of path-breaking research for India’s
future.

Young people need to be exposed to such learning environments which stimulate their curiosity and
channelize their analytical skills. It is with the help of updated tools, technologies and opportunities
that they will be enabled to maximize their potential to become Science Technology Engineering
and Mathematics (STEM) implementors and achievers.

Initiative for Research and Innovation in STEM (IRIS) National Fair is a public-private partnership
program catalysed and funded by the Department of Science & Technology (DST), Government of
India and Broadcom; and implemented by EXSTEMPLAR Education Linkers Foundation. IRIS
promotes and nurtures STEM research amongst young Indian innovators. It recognizes and rewards
outstanding projects and provides a platform for young innovators to get recognized at national
and international STEM events.

The IRIS National Fair is conducted annually in India for school students, who compete in 21 subject
categories. Winners of the IRIS National Fair go on to represent India at the Regeneron International
Science and Engineering Fair (ISEF) held in the USA. Till 2021, a total of 291 Indian students have
participated in ISEF and have won 177 awards and accolades at this unique mega-international
event.

The compilation of this booklet is proof of the Scientific and Technological bent of the young minds
of our nation, and we are pleased to note that most of the projects have adhered to a very high
standard of research and innovation.

We wish all the young innovators success in their future endeavours, and we hope the IRIS platform
will enable many more young people from India to shine on the global stage.

Dr Parveen Arora
Head NCSTC,

Department of Science and
Technology, Government of India
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Broadcom India and Broadcom Foundation are honored to support the IRIS National
Science Fair. We have been inspired as the young people we have honored at the IRIS Fair
for nearly a decade grow into contributing members of society as scientists, engineers, and
innovators. Because challenges of the post-pandemic economy have intensified global
efforts to educate youth to be digitally literate and use coding with scientific knowledge to
ensure the sustainability of

our planet, it will be our honor to continue the Broadcom Coding with Commitment award
at IRIS, which continues to be the flagship of Broadcom India’s STEM philanthropies.

We are grateful to Sharon Kumar and all the IRIS sponsors, mentors, judges, and volunteers
who make the IRIS Fair the most prestigious science competition in India. Not only does
IRIS touch students during competition, but throughout the year, in partnership with other
prestigious STEM NGOs supported by Broadcom India.

The Broadcom Foundation is placing new emphasis on the importance of Leadership,
Initiative, and Civic Awareness through STEM through an emphasis on the 17 Sustainable
Development Goals of the United Nations. Because India seeks to be a leader in
sustainability, we look forward to the exciting ideas that young people will present in future
IRIS competitions and watching them realize their dreams and aspirations as young
scientists, engineers, and innovators.

PAULA GOLDEN

President, Broadcom Foundation
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This year's performance of Team India at the Regeneron International Science and Engineering Fair
(ISEF) 2022 has been the best one ever and we are both humbled and proud.

The Initiative for Research and Innovation in STEM (IRIS) is a platform where young innovators come
together to showcase their projects powered by unique innovation and research, to compete for a
place on Team India to the Regeneron International Science and Engineering Fair (ISEF).

We are humbled that despite all odds and COVID 19 challenges notwithstanding, the Team from
India could make it to ISEF- and extremely proud of the stellar performance of our young innovators
who indeed made the other 79 nations present at ISEF sit up and applaud for India. Bringing in a
total of 13 Grand Awards and 9 Special Awards is certainly spectacular! This report showcases the
sheer grit and determination of all who were involved in ensuring the success of IRIS 2021-22.

A huge shout out and heartfelt thanks to the members of the IRIS Scientific Review Committee for
their dedicated involvement with the participants’ projects - be it in online outreach webinars across
the 21 IRIS subject categories; evaluation; online judging; mentorship or monitoring of progress.

The report is a testimonial of the STEM journey that students from Class 5 to Class 12, from various
geographies across India, have set out on through IRIS, and we at EXSTEMPLAR are privileged to
have facilitated this.

IRIS is funded and encouraged by Broadcom and Department of Science and Technology,
Government of India, and | would like to take the opportunity to sincerely thank both these
organizations for their involvement and support of this program.

It is when innovation and creativity work in tandem that path breaking ideas are generated!

Hearty Congratulations to all STEM enthusiasts featured in this report; may you continue to
Observe, Question, Research and Design, for a better tomorrow and a better world.

Sharon E Kumar
Fair Director-
Initiative for Research and Innovation in STEM

Chief Operations Officer-
EXSTEMPLAR Education Linkers Foundation
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Virtual A
IRIS National Fair 2022 [B]_S

IRIS National Fair 2022 was held virtually from January 15-21. The 7-day event was a
synergy of project exhibition, evaluation, workshops, interactive sessions, entertainment
capsules and online games which were attended by over 26000+ Students, Teachers,
STEM Enthusiasts; Government Officials and Corporate representatives.

110 projects by 135 students competed for a chance to represent India at the Regeneron
International Science and Engineering Fair 2022 and for a variety of Special Awards. IRIS
Grand Award Winners have been representing the country since 1999 at the International
Science and Engineering Fair which is the world's largest international pre-college science
competition.

Since 1999, a total of 314 students have participated in ISEF courtesy of their Winning at
IRIS National Fair, and have won over 202 awards and accolades.
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January 15-21, 2022

Despite the pandemic situation, the IRIS website www.irisnationalfair.org received 1800+
project synopses online for evaluation towards participation in the Virtual IRIS National Fair
2022; of these 110 projects were invited to participate online in the yearly competition.

The Fair was attended by over 26,000+ Students, Teachers and Science enthusiasts
between 17 & 21 January when it was opened virtually to the Public. There were Plenary
Sessions and informative STEM talks by eminent National and International Scientists,
Engineers and Mentors.

The event was attended by several IRIS/ ISEF Alumni who freely volunteered their time and
helped to make the Fair a success.

IRIS NATIONAL FAIR
2021-22

Virtual Auditorium and Virtual Exhibition Area




January 15-16, 2022

IRIS 2022 Virtual
Judging

In order to ensure a scientific edge to the program, with the help of the Department of
Science and Technology, IRIS National Fair engages a Scientific Review Committee which
consists of eminent scientists and professionals from reputed colleges, government and
private STEM institutions of the country, Corporates and Industry bodies. This committee
conducts project evaluations, leads the judging at the IRIS National Fair and provides
mentorship to the selected candidates for the international competition.

A seamless Virtual Judging was conducted for each of the 110 projects and 135 participants
during a two-day online process. Judges and members of the IRIS Scientific Review
Committee spent time in virtual rooms with individual projects to evaluate them in pre-
determined time slots on January 15-16, 2022.

Participanits (2T)

= §

IRIS Judges & Scientific review committee during orientation
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January 17, 2022

STEM Sessions

Being Mindful Of The
Environment

Speakers:

Ms Taru Mehta - Fellow, Environment Education and Awareness,
The Energy & Resources Institute (TERI),
Ms Shweta Thakur - CEO, Wildermart

Dr Kshipra Mishra - President STE & Ex Add|. Dir,, DIPAS(DRDO) Delhi

Ms. Taru Mehta, Ms. Shweta Thakur and Dr. Kshipra Mishra during the session - Being mindful of
the Environment

Broadcom Masters India
Winners Speak

Speakers:
Madhura Kumar & Aarush Suryanarayan
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Broadcom MASTERS Alumnus in discussion, Madhura Kumar and Aarush Suryanarayan




January 18, 2022

Learn How To Protect
Intellectual Property

Speakers:
Dr. Indra Dwivedi, Scientist CSIR (Retd.), New Delhi

IMPOSTANCE OF IPR AND PATENT FIING
PROCE MR

Dr. Indra Dwivedi speaking on Importance of IPR and Patent filing

The Motivation Behind Mentoring

Innovations For IRIS National Fair

Speakers:

IRIS Scientific Review Committee members
Dr. Pallavi K, Dr. Arundhati Pal, Dr. Sunil

J %
Dr Arundhati Pal 4
R AY &)




January 18, 2022

The Motivation Behind Mentoring
Innovations For IRIS National Fair

Speakers:
IRIS Scientific Review Committee members

Dr. Pallavi K, Ms Vineetha C, Dr. Monika Kaul, Mr. Sachin Chaubey, Dr. Arundhati Pal,
Dr. Sunil Wanchoo

.‘; - [ - / I.I. 1 T 1 : -‘_ T ] ’l . i
Ms Vinetha C : . Dr Monika Kaul

wiha
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IRIS Scientific Review Committee members discussing the Motivation Behind Mentoring
Innovations For Iris National Fair




January 19, 2022

Alumni Over The Years

Speakers:

IRIS Alumnus in discussion

Yoga And STEM

Speakers:
Mr. Sujit Sonkar
Expert, Sutra Yoga and Healing

Sujitkuinar sonkar

Founder of Sutra Ventures, Varanasi
Yoga Trainer & Sound Therapist

o

Mr. Sujit Sonkar-Expert, Sutra Yoga and Healing

10



Art; Music And STEM

Speakers:
Ms. Anjani Gandhi, Ms. Divya Babu & Ms. Arushi Pant

January 19, 2022

Alternate Careers

Speakers:
Mr Priyansh Parekh

11



January 21, 2022

IRIS National Fair 2022

Virtual Exhibition

Initiative for
Research &
Innovation in
STEM

IRIS

Opening Ceremony

Opening note

Mr. Sujit Banerjee

Scientist F, Department of
Science and Technology (DST),
Govt. of India

Innovation in this time
of uncertainty, a Special
Address

Mr. Jiju George

Country HR Head and Board
of Director, Broadcom, India

Appreciating the power of
Research and Innovation in
STEM', a Special Address

Ms. Paula Golden
President, Broadcom Foundation

Looking beyond Innovation
Mr. Saad Nasser

Broadcom MASTERS winner and
Co-Founder AT| Motors

Vote of Thanks

Ms Sharon E Kumar

Fair Director IRIS & COO -
Exstemplar

1
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Center for Excellence i Educarion

Mr. Ram Kolavennu
‘oundation For Excellence india Trust (FFEIT)

January 21, 2022

Advocating The Role Of
Women In STEM

Dr. Ayesha Chaudhary

Officer on Special Duty (OSD), Office

of the Principal Scientific Adviser to
the Government of India

STEM In Sports

Mr Cyrus Poncha
Dronacharya Awardee
Vice President of the Asian
Squash Federation (ASF)

The Importance Of Innovation In India
Dr. Biswajit Saha
Director-Vocational Skills and Training, CBSE

Scholarship
Session - RSI
Mrs. Joann P. DiGennaro

President, Center for Excellence in
Education

Opportunities

Scholarship Opportunities
Session; FFE

Mr. Ram Kolavennu
COO - Foundation for Excellence
India Trust

Scholarship
Session; RISE

RISE 2021 scholarship beneficiary
and IRIS alumni-
Aabhas Senapati

Opportunities
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Special Award Winners - 2022

January 21, 2022

S Mo, Special Award Project Title Participants Name School Name
- ’ - o
: Portagait - A Prototype of a Portable Hridank Bhirubbiat Amband Intemational
The National z : F . Schoaol
1 : : Device to Quantify And Compute Gait Carodia & : ;
Geographic Society : yeRes & Singapore International School,
Analysis Parameters Of Quadrupeds Amav Anil Kejriwal :
Mumbai, Maharashtra
Averting Frustration in Geriatric . .
Y3 Agen.cy Patients Through Identification, 30 S By Cathedral and John Connon School,
: for International | 1. o ine and Navigation Using Machine & Mumbai, Maharashtra
Development (USAID) RS o 9 Alekha Malhotra '
Learning
Ameri National Public-Schoal HSR
mgncaf‘ Auracle: An Aj Game-Based Approach To ) . Sl el
3 Psycholegical AirEicor Thers Mrinal Jain Layout,
Association By Bengaluru, Karnataka
i Ricoh LISA, Landslide Susceptibility Prediction Rudraksh Delbi Pubiic SS::' Masant Kunj
Inc. Using Integrated Gis and M| Mohapatra Delhi, Delhi
Ame”can_ Algal Capsules for Carbon Shankar Primus PU College, Bengalury,
5 Meteorological P 3 .
: Sequestration Marain Subramaniam Karnataka
Society
Association ) . X Devika P. G, Garodia Schoal (ICSE),
& 50 Werren Envuronmentaltsyl Sukstamabie Diaper Rkl & Mumbai,
Geoscientists S Disha Tendulkar Maharashtra
Arnerican Sustainable Formation of Bio-Coal and SMS Dutta Memorial Nosegay
7 Meteorological Wood Vinegar from Agricultural Waste Mahi Singhal Public
Society L.E. Parali Schaool, Khatima, Uttarakhand
Yale Sci I ing Lift-To-Drag Ratio of
e ; e TRIGING. - Ol R O Chaitanya Deens Academy, Bengaluru,
8 and Engineering Symmetric Airfoils to Increase Shacle Barnabolks
Association Aerodynamic Efficiency =
. AM " fxPystamatic Study of Nlc_kd Sige Abhiram Disha Delphi Public School, Kota,
9 Materials Education Nanoparticle Synthesis for . :
: ; Cherukupalli Rajasthan
Foundation Supercapacitors
i il H.
1G Broadcom Effect Of Change in The Angle on Anushka s Kumgigi'?;:eﬂ oM
. | A [
Masters Heighway Dragon Fractal Tonapi Karnatirs
A Realistic, Discrete Sirgv Modelto
Capture Infection Dynamics: (I) Effect of
Quarantining and Vaccination
1 M_lLih':Ifaha Rolleut, [li) Dynamics In A Single Wyndia Ohm Legacy E:rr?:tl.af:rigaium,
Population Centrum, And (lii) Asymmetric
Migration Across Two Or More
Population Centra,
Society for Envirrmerital InHuspiseon Sanskriti School, Gurugram,
12 In VrtrotByioIo Biochemical Parameters of Fermented Advay lyer Ha an'a gram,
2 Cocoa (Theobroma Cacao L) Beans 4

17
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Grand Award Winners - 2022

January 21, 2022

S No

Project Title

Participant Name

School Name

Averting Human-Elephant Cenflict Using Machine
Learning on Elephant Vocalizations

Chinmayi Ramasubramanian

Sri Kumaran Children's
Home - CBSE, Bengalury,
Karnataka

A Novel Study of The Bio-Insecticidal Properties
of
Annona Reticulata

Sarvesh Prabhu

FITIEE Junior College,
Hyderabad, Telangana

Udan

Anagha Samapthkumar

Mational Public School,
Indiranagar, Bengaluru,
Karnataka

Multifunctional Activity of Graphene Oxide-Based
Nanoformulations with Malathion And
Endosulphan Against Aedes Aegypti.

Devaj Gupta

DPS International, Saket,
Mew Delhi, Delhi

Designing Of Nitrogen Doped Melamine
Foam-Graphene-Cnt-Metal Oxide
Heterostructure Photocatalyst for Industrial
Waste Management

Rishita Ghosh

Learning Paths Schoal,
Mohali, Punjab

Xpgan: A Novel Patch-Based Generative
Adversarial
Metwork for Super-Resolution OF X-Rays

Aria Vikram

MNational Public School
Indiranagar, Bengaluru,
Karnataka

Mouthscope - Autonomeous Detection of Oral
Precancerous Lesions Using Fluorescent-Imaging

Aditya Mehta & Maanav Kothari

Dhirubhai Ambani
International School,
Mumbai,

Maharashtra

On Worker-Optimal Matchings in Many-To-Many
Markets With Indifferences

Niranjan Baskaran

Gateway International
School, Chennai, Tamil Nadu

An Elementary Proof of Ramanujan's |dentity For
Odd Zeta Values And its Extensions

Sarth Prashant Chavan

Aditya English Medium
School, Nashik, Maharashtra

10

Preparation Of a Superhydrophobic and Oleophilic
Membrane Inspired By Taro Leaves For Qil-Water
Separation

Sara Varghese & Devika Girish

StPeter's Senior Secondary
School, Kadayiruppu,
Perumbavoor, Kerala

21



Grand Award Winners - 2022

January 21, 2022

P.5tutzeri Vr2004 For Green Synthesis Of Zno X ’ :
Shiva Niketan Schoal, Ti
1 Loaded Nanocomposite For Remediation Of Xenobiotics Vishwadesp Sidhi - & IR
: Tamil Nadu
In Aguatic Systems
12 Hydrodynamical Analogs of Quantum Tunneling Ahitagni Das Delhi P;:{:lizce:‘:;ll' Siliguri
0T : P’ ’
Spatio ErnFoml Ger?er_atmn of Morphological Pla_nt Pace Tunioe Seiancs Collsgs,
Features for Yield Prediction Before Harvest from Visual , s
13 iFasa lantt Uei Dhruv Sheth Powai, Mumbai,
GEDRLL S Maharashtra
Progressively Growing Gans
i i I
Penden: A Novel, Deep Learning Based Approach to Menlndr Umt.ec' Warki Collegs
14 : Abhijith Chandran of India, Pune,
Make the Internet More Accessible
Maharashtra
Neural Layer Bypassing Network - A Novel Neural
Network Architecture to Increase the Speed of Forward The International School,
15 ) ; Amogh Palasamudram
Propagation Without Bengaluru, Karnataka
Sacrificing Accuracy, Netwerk Structure, or CPU Load
16 Enhancing The Security of Websites with Unique Krish Yaday MKH Sancheti Public Schoal,
Virtual Identification Code Steganography Nagpur, Maharashtra
MNational Public School
17 Novel Ai Powered Sign Language Translator Nand Vinchhi Koramangala, Bengalury,
Karnataka
A Quantum Machine Learning-Based Framework for 7 World Scheol, Bhopal,
18 Rushark Goyal
Early Cancer Diagnosis Using Transcriptome Profiles el s L Madhya Pradesh
Gliomassist: Automated Glioma Diagnesis and x Na_tlorla! Bublic Sehoel,
15 . p Vishnu Ram Sampathkumar Indiranagar, Bengaluru,
Grading with C11-Met Pet
Karnataka
. ] e I Amity International Schoal
likcer; Resolut f Phot tive Epilept *
s V.F' b e alyaida g Jaisal Kothari & Ashay Saket & Delhi
Eiraoaiih FWI b IK ;m.pora HEnce Srivastava Public School, R.K Puram, Mew
Tequensy Analyss Delhi, Delhi
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Analytics on
IRIS National Fair
Finalists 2021-22
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Participation Across
Various States

lammu/m
Punjab ; 2 ﬂ
Uttarakha...
Harya...
Madhya Pradesh: 2 -~

Uttar Pradesh; 12

Rajasthan; 3

Madhya Pradesh; 2
Gujarat; 3

Chhatti...

Odisha; 3
\m

Telangana; 1

Karnataka; 26}

Telangana: 1

Tamil Nadu; 4

— G

26



Social Media Posts:
Pre IRIS National Fair 2022
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Social Media Posts:
IRIS National Fair 2022

@ BROADCOM

Motivation behind 18
mentoring inovations AN
for IRIS

RIS Scientific Review Committee

3PM -4 PM IST . . .

D Suand Wanahon

MrSabisChaby e Vinemita

LAz i
O BROADCOM &2—;‘?;- o L D EROADCOM

the role of

11 AM - 11:30 AM IST 10 AM - 11 AM IST

DrAyesha | »
Chaudhary \ ' ::;r:veen

Officer on Special Duty {O5D),

Office of the Principol Scientific Head NCSTC, DST

Adviser to the Governmant of india

RIS NATIONAL FAIR 2022
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Appreciati
the power o?

10 AM - 11 AM IST ’ X Dr Biswaiit
Ms Paula i Saha

D f
Golden ‘j.s.;:::d Troining, CBSE

Prasident,
Eroadoom Foundation




Social Media Posts:
Post IRIS National Fair 2022

22300+ Registrations
1150+ Feedback

IRIS National Fair 2022

7 W F W

&

India needs more
female role models to
encourage girls to

pursue careers in
science, technology,
engineering and
mathematics.

-Dr Archana Sharma
Principal Scientist,
CERN Geneva, Switzerland

It is also essential to
identify fermale mentors
who can inspire, support
and encourage young
women. Through
mentorship, young
women learn how to
process problems,
develop solutions and
work effectively

-Ms Paula Golden
President,

Broadcom Foundation

29



Virtual IRIS National Fair 2022
AV (Scan here)
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Community And Schools Outreach
Through Workshops And Subject Specific
Webinars - Report 2021-22

The Initiative for Research and Innovation in STEM (IRIS) is a research-based science
initiative for students of Class 5 to 12. It promotes science and research amongst young
Indian innovators and recognizes and rewards their outstanding projects based on Science,
Technology and Innovation.

IRIS provides a platform for young geniuses to represent India at the Regeneron
International Science and Engineering Fair (ISEF) conducted by Society for Science and the
Public in USA every year.

IRIS reaches out to various schools/ institutions in order to communicate the importance
of STEM, the motive is to plant a seed of innovation among young students and show
them the path of research through these workshops and webinars. IRIS has reached out to
over 4.5 million students through its direct and indirect outreach and collaboration with 5
major STEM Fairs of the country.

Despite the COVID 19 pandemic, the IRIS team continued in its outreach efforts switching
to an online mode and started a series of Online Subject Category Webinars.

With the help of subject matter experts, 37 such webinars were conducted. These
informative & interactive sessions taken by Senior scientists gave participants an outlook
on various categories of research in a particular subject; focused on the use cases related
to the subject topic; shared examples of work that has been done in the past; introduced
upcoming research areas in the subject and discussed the kind of projects students can
work-on under these topics.

Live webinar
with Dr Priya Gupta on

ioeDBcE0DOeBD;
' ' 3

iepoDo

www.irisnationalfair.org
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These sessions were interactive and participants were given time to ask questions related
to participation in the science fair, preparation of science projects, subject related queries
etc. Over a thousand students and teachers attended these online webinars till date.

IRIS Subject Webinars 2021 - Registrants

Animal Sciences “
Blochemistry x
Biomedical and Health Sciences
Biomedical Engineering
Cellular and Molecular Biology
Chemistry
Earth and Environmental Sciencas
Embedded Systerns
Energy: Sustainable Materials & Design
Engineering Mechanics
Environmental Englneering
Materials Schence
Mathematical Sciences
Microbiology
Phyaics and Astronomy
Plant Sciences
Rabotics and Intelligent Machines

Transkational Medical Science
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Live webinar Live webinar
with Dr Kishare Amine on with Dr Kaushik Pal,
Prof. Mechanical & Industrial
Engineering |IT, Roorkee on
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Live webinar

with Dr. Pallavi Kshetrapal

Asst. Professor at THST, Faridabad on

fle

www irisnationalfair.org

Live websinar

with Mr. Prasanna R Banavara

Plasform Program Manager

>
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Webinar Videos
(Scan Here)
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IRIS Webinars and Workshops

IRIS reaches out to students; schools; teachers with the objective to nurture them
towards research driven activities, The focus is on students to take interest in STEM
learning and come up with innovative research-based ideas. IRIS conducted online
workshops targeting over 5000 students; 500+ teachers from 100+ schools. These were
again informative & interactive sessions taken by Senior scientists giving participants an
outlook on how they can begin their research in a particular field and come up with
innovative ideas.
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November 21-24, 2021

Project Evaluation Meet
2021

IRIS receives a large number of project entries from student participants on its online
submission portal. Students submit their innovative project abstracts on IRIS website as
per required questions -

-Student Profile (includes contacts, school details etc)

-Project Details (includes subject category, project synopsis

-Detailed Introduction and objectives, Innovation, Methodology, Results and conclusions
and Acknowledgement and reference links

-Guide Teacher Details

Exstemplar conducts a project evaluation meet in order to select top 100 projects from
entries received. This process starts with the invitation of select jury members to evaluate
these projects. The Jury members include Scientific review committee members along with

subject experts across a variety of 21 subject core competencies.

Project Evaluation Criteria:-

Judging Criteria:
Science Projects

Judging Criteria:
Engineering Projects

Select Marks

|. Research Question (20 Marks)

I. Research Question (20 Marks)

Clear and focused purpose

Description of a practical need or problem to be
solved

Identifies contribution to field of study

Definition of criteria for proposed solution

Testable using scientific methods

Explanation of constraints

Maximum Marks —
20

Il. Design and Methodology (25 Marks)

Il. Design and Methodology (25 Marks)

Well designed plan and data collection methods

Exploration of alternatives to answer need or
problem

Variables and controls defined, appropriate and
complete

Identification of a solution

Development of a prototype/model

Maximum Marks -
25

lll. Execution: Data Collection, Analysis and
Interpretation (25 Marks)

lll. Execution: Construction and Testing (25
Marks)

Systematic data collection and analysis

Prototype demonstrates intended design

Reproducibility of results

Prototype has been tested in multiple
conditions/trials

Appropriate application of mathematical and
statistical methods

Prototype demonstrates engineering skill and
completeness

Sufficient data collected to support interpretation
and conclusions

Maximum Marks -
25

IV. Creativity, Innovation & Feasibility (20
Marks)

IV. Creativity, Innovation & Feasibility (20
Marks)

Project demonstrates significant creativity in one
or more of the above criteria

Project demonstrates significant creativity in one
or more of the above crileria

Feasibility of the Research

Feasibility of the Concept

Maximum Marks —
20

V. Project Demonstration & Presentation (10
Marks)

V. Project Demonstration & Presentation (10
Marks)

Evaluation on Students' Audio/Visual (AV) given
in attachment

Evaluation on Students' Audio/Visual (AV) given in
attachment

Maximum Marks -
10
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IRIS 2022 Project Evaluation Committee -

S Mo. Name Affiliation Subject Category
1 Dr. Arundhati Pal Serampore College, Kolkata Plant Sciences
2 Dr. A Srinivasan Professor, IT, Guwahati Physics and Astronamy
R Prof. Hisl X .
3 Dr. Hemant Pande St Pref Hislop Goflagie Chemistry
Nagpur
4 Dr. Kaushik Pal Professor, IIT, Roorkee Engineering Mechanics
5 Dr. Neeraja Dashaputre Asst. Professeor, [ISER, Pune Chemistry
Retd Prof, N Il
6 Dr. Sultan Ahmed Ismail et ke i Collegs, Earth and Environmental Sciences
Chennai
7 Dr. Sunil Wanchoo Profess_or. I*-".Ia:ta Neshinadlevi Engineering Machanics
University, Jammu
2] Mr. Sachin Chaubey Engineering Manager, Intel Robeotics and Intelligent Machines
Scientist 'F, Division Head:
9 Dr. T W Venkateswaran S‘.-'Ien.ce ; Mathematical Sciences
Communication, Vigyan
Prasar
. Asst. Professor, Delhi _
; ke % :
10 Dr. Monika Koul University, New Delhi Plant Sciences
1 Dr. Kishore Amin SCIEHT.;ISt, ACTREC, Tata. Biomedical and Health Sciences
Memeorial Centre, Mumbai
12 Dr. Shubha Tripathi BN, Provsts Practics Biomedical and Health Sciences
Doctor
13 Mr. Prasanna R Banavara Engineering Manager, Intel Robotics and Intelligent Machines
Ramalinga swami Fellow,
Pediatric Biclogy Center
14 Dr. Pallavi Kshetrapal (PEC), Translational Medical Sci
f-rallavifishetrapa Translational Health Science ransiation ! lence
and Technology Institute,
Faridabad
HOD, Department of
15 Dr, S Ranganathan Metallurgical Engineering, Materials Science
Jain University, Bangalore
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Professor (Retd),
Department of

; Paul 2 : Mi iol
1 Pri AR Pay Botany, University of ictaniclegy
Caleutta
Asst, Prof L iram, _ ;
17 Dr. Jonaki Ghosh B Fimtenar, Sy wm Mathematical Sciences
New Delhi
Senior Teaching Associate
18 Dr. Asim M Auti lE:Li::::::: ;:ic::;e Computational Biclogy and Bicinformatics
{IISER), Pune
19 Dr. Vijay Kumar Asst. Professor, NIT Srinagar Physics and Astronomy
Senior R&D Softy
20 Ms, Vineetha Chidambarakrishnan . mer b ware. Systemns Software
Engineer, Broadcom India
Scientist 'F {Retd.)
Department of Science and 2
21 Dr. D K Pandey Technology, Government.of Plant Sciences
India
22 Dr. Priya Gupta Asst Prc}Fessf::r, Amity Behavioral and Social Sciences
University
23 Dr. YoganandaCS Professor Mathematics Mathematical Sciences
Doctoral Researcher, Institut
fur Anorganische
24 Mr. Saral Baweja Chemie Fakultat fir Chemie Chemistry
& Mineralogie, Universitat
Leipzig, Germany
Associate Dean,
25 Dr. Paul Douglas International Affairs, Andhra Environmental Engineering
University
Asst. Profi Delhi
26 Dr, Suniti Yadav el el Biomedical and Health Sciences
University, New Delhi
Adjunct Professor
w— Center for Biodesign, . . . .
27 Dr. Jonathan Pilla Translational Health Science Biomedical Engineering
and Technolegy Institute
Principal (Retd), Miranda
28 Dr. Pratibha Joll House, Physics and Astronom
' Y University of Delhi, New Y Y
Delhi
: Dean, Engineering, Indus : . ;
A x 5 |
29 Dr. Anuparn K Singh University, Ahmedabad Environmental Engineering
30 Ms. Shyda Rana Faculty, Amy Walfata Behavioral and Social Sciences

Education Society
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31 Ms. Taru Mehta Faculty, TERI, New Delhi Environmental Engineering
Assi Prof ; G | Uni ity of|
32 Dr. Samantha Vaishnavi ssistant Pro esiz;mintra University o Computational Biclogy and Bicinformatics
Principal, Annai Fathi I f Al
33 Dr. P.5.Mavaraj Yadav TiRcie, fanal Fat Iml.a Gollege of Aubs: Earth and Environmental Sciences
Madurai
Engi ing M Cray O
34 Mr. Ajay Jayaraman RgloeRing foRRaERl e DR IRRES, Robotics and Intelligent Machines
Bangalore
Research Fellow, Indian Institute of
Remote
35 Ms, G, Shinghal Physi d Astr
£ HRARGR.2T.AGNA Sensing (lIRS), Indian Space Research YRR AR ANy
Organization (ISRO)

45



Evaluation Analysis-

Subject-wi

s project distribution

» Robotion und incoligees Machiney
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Evaluation Analysis-

Grand Award Winners

Cuky

Updated State
= Delhi

= Karnataka

= Kerala

= Maharashtra
= Punjab
® Tanul Nadu

= Telangana

Madhya Pradesh

Grand Award Winners
Grade-wise distribution

45% !

45%

Grand Award Winne

Subject-wise distribution

Awardat IRIS T
Count of Fair Projedt ID
Updated Category =
= ANIMAL SCEENCES [ANIM)
= BIOCHEMISTRY (BCHM)
= CHEMISTRY (CHEM)
= MATERIALS SCIENCE (MATS)
» MICROBIOLOGY (MCRO)|
® PLANT SCEENCES [PLNT)
= SYSTEMS SOFTWARE (SOFT)

= BEHAVIORAL AND SOCIAL SCIENCES (BEHA)

BICMEDICAL ENGINEERING [ENEM
= EARTH AND ENVIRONMENTAL SCIENCES [EAEV)
® MATHEMATICS (MATH)
= PHYSICS AND ASTRONCMY (PHYS)
= ROBOTICS AND NTELLIGENT MACHINES (ROBO)

TRANSLATIONAL MEDICAL SCIENCES (TMED)
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Mentoring Camps For ISEF Student Participants &
Team India Flag-Off Ceremony 2022

Each year, IRIS organizes 3 Mentorship Camps for the winners of IRIS National Fair. These
camps are focused on refining students’ work through one-to-one mentoring sessions with
members of the IRIS Scientific Review Committee. Mentors spend considerable time with
each project, validating the quantum of work done till date and giving their suggestions for
improvement. They identify the gaps and give further recommendations for improvement
to help these projects meet international standards.

These sessions are extremely beneficial and enable students to understand the probable
queries that might arise both technically and outside their subject; the nuances of how to
present the project highlighting the research and novelty; and an overview towards gaining
additional knowledge that is required while competing on the international stage.

IRIS Scientific Review Committee is a group of eminent scientists and professionals from
various government and private STEM institutions, corporates and industry bodies.

S No. Name Affiliation Subject Expertise
1 Dr. Arundhati Pal Associate Professor, Serampore College, Plant Sciences
Kalkata
2 Dr. A Srinivasan Professor, IIT, Guwahati Physics
3 Dr. Hemant Pande Retd Prof. Hislop College, Nagpur Chemistry
4 Dir. Kaushik Pal Professor, IT, Roorkee Energy
5 Dr. Sultan Ahmed Ismail Retd Prof. New College, Chennai Environmental Sciences
5] Dr. Sunil Wanchoo Profiesior, Mata Valshnodevi University, Engineering Mechanics
Jammu
7 Mr. Sachin Chaubey Engineering Manager, Intel Embedded Systems
Scientist 'F', Division Head: Science Mathematics and Earth
a8 Dr. T V Venkateswaran o g . )
Communication, Vigyan Prasar, New Delhi Science
=] Dr. Monika Koul Professar, Delhi University, New Delhi Plant Sciences
10 Dr. Kishore Armin Scientist, ACTREC, Tata.MemorlaI Centre, Baomedlc.al and Health
Mumbai Sciences
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1 Mr. Prasanna R Banavara Engineering Manager, Intel, Bangalore Rebotics
lati H. i
. Asst Professor, Translational Health Science Translational Medical
12 D, Pallavi Kshetrapal and Technology Sei
Institute, Faridabad ences
HOD, Department of Metallurgical
13 Dr. 5 Ranganathan Engineering, Materials Science
Jain University, Bangalore
Professor (Retd), Department of Botany, - .
14 Dr. A K Paul : ! M |
i A University of Calcutta, Kolkata icrobiology
15 Dr. Jonaki Ghosh Asst. Prof, Lady Sriram College, New Delhi Mathematics
17 Ms. Vineetha C Senior R&D Software Engineer, Broadcom Systems Software
18 Dr, Priya Gupta Asst, Professor, Amity University, Noida, UP Beha\nor.al And Sockl
Sciences
19 Mr. Saral Baweja Doctoral Researcher, University of Leipzig, Chsen and Biochsmisthy
Germany
— ; x Cellular And Molecul
20 Dr. Suniti Yadav Asst. Professor, Delhi University, New Delhi ] : ne R
Biclogy
21 Dr. Pratibha Jolly Principal (Retd), Miranda House, New Delhi Physics
22 Dr. Ashish Ghosh Professor, Indian Statistical Institute, Kolkata Mathematics
23 Mr. Ajay Jayaraman Enginsering Manager, Grey Orange. Robotics
Bangalore
24 Dr. Vijay Kumnar Asst Professor, NIT Srinagar Physics and Astronomy
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1st ISEF Mentoring
Camp

The 1st ISEF Mentoring Camp was held on 25th and 30th January 2022 virtually. 20
selected projects from IRIS National Fair 2022 participated in this 2-day camp.

-'ﬂ“l Lo

..} E

000000080088

Mentors and ISEF Finalists interacting during a virtual camp

Members from IRIS Scientific Review Committee and volunteer mentors were present to
coach the following students on their respective projects in order to bring improvements
and dwell on the innovation being highlighted. Mentors and students were divided into
different subject category groups in order to focus on key project areas.

Hef.afamnces Torme
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These group wise mentoring sessions were held through Zoom video conferencing and
respected zoom video joining links with agenda were shared with SRCs/mentors &
participants.

Day 1: 29th January, 2022

Day 1 of the virtual camp began with a round of introduction of the mentors and welcome
of participants to the camp by the Fair Director - Ms Sharon E Kumar. This was followed by
a discussion on the day's proceedings and an orientation about the program by
distinguished IRIS SRC members.

Each project was allocated a group of mentors whom they would be interacting with
during the course of the camp. All finalists got the opportunity to present their projects to
their respective mentors through video presentation and interacted with their designated
mentors during their 45 minutes allocated presentation schedule. Mentors garnered
required points from the presentation and questioned participants on various aspects in
order to help in project improvement.

Day 2: 30th January, 2022

Day 2 of the virtual camp began with a virtual welcome assembly of all the participants.
Participants then were taken through the Day's agenda and instructions for the second day
of camp. They were then directed to their respective mentor groups for project mentoring.
Each team was asked to present their project in 10 minutes in order to receive feedback
from the larger group. The mentors listed their valuable insights and suggestions regards
points of improvement, innovation required and addressed their queries.

55



s o Fon o _
ATLANTA | 2022

oldo

7

2nd ISEF
Mentorship Camp



This page is intentionally left blank for notes




2nd ISEF Mentoring
Camp

The 2nd ISEF Mentoring Camp was held on 12th and 13th March 2022. 20 selected projects
from IRIS National Fair 2022 participated in this 2-day camp.

Members from IRIS Scientific Review Committee were present to check on how much work
had been done since the last Mentorship camp and to provide their valuable inputs to
further improve these projects, in preparation for their participation in Regeneron ISEF
2022.

Mentors were divided into different groups in order to focus on key project areas.

oeecB0080s

@00
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Day 1: 12th March 2022

Day 1 of the virtual camp began with a orientation to the next 2 days sessions agenda by
the Fair Director - Ms Sharon E Kumar

Each project was allocated a group with respective group wise mentors. Each participant
got the opportunity to present their project to their respective mentors through video
presentation and were guided and questioned on their research work during the 45
minutes allocated as per schedule. Mentors evaluated projects on the improvement made
in their projects between 1st and 2nd camp and provided further inputs on the same.

Day 2: 13th March 2022

On Day 2 of the virtual camp Participants then were taken through the Day's agenda and
given instructions for the camp day. Participants then presented their project in 5-6
minutes to all the mentors with a 5-slide presentation and gathered feedback/comments
from all the mentors to further work on their projects.
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3rd ISEF Mentoring
Camp

The 3rd ISEF Mentoring Camp was held on 16th and 17th April 2022. 20 selected projects
from IRIS National Fair 2022 participated in this 2-day camp. The 3rd camp was conducted
to enhance the presentation skills of students and to make them aware of the rules &
regulations do's and don'ts at ISEF. This camp also aimed at boosting the students’
confidence level, and giving them a talk on overall personality development.
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Photosensitive
Epilepsy (PSE)
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A Srinivasan
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Team India to Regeneron
ISEF 2022 Quad Charts

As per ISEF 2022 participation guidelines, participating teams need to prepare their ISEF
2022 Virtual Stalls which includes a Quad chart, short video of the project and a
powerpoint presentation. Team Exstemplar supported students in meeting all the ISEF

requirements as per guidelines provided.

Quad Charts -

Aditya Mehta & Maanav Kothari
School - Dhirubhai Ambani
School, Mumbai

Category - Biomedical Engineering

Title - Mouthscope: Autonomous Detection
of Oral Precancerous Lesions Using
Fluorescent-Imaging and Computer-Vision

International

Mouthscope: Autonomous Detection of Oral Precancerous Lesions by Fluorescent Imaging

Aditya Mehta and Maanav Kotharl, Dhirubhai Ambani Intemational School, Mumbal, India

How can we use early-stage mass screenfng to reduce the morbidity of
oral cancer in india?

Targets:

f— = Early Detection of Gral Cancer
S wm ceres  * Autonomous Screening for
Rural Areas
* Make Oral Cancer Screening
ety 3 R a part of routine testing

* Mouthscope has been tested with 24

+ & patients pre-diagnosed with oral cancer

+ 20 epparently healthy patients used for

- Mean age: 36 Max: 78 Min: 21

+ Male:Female ratio was 70:30

+ Oral tobacco consumers represented 20%

+ Informed consent taken from all patients
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Amogh Palasamudram

School- The International School of Bangalore
(TISB), Bangalore, Karnataka

Category - Biomedical Engineering

Title - Neural Layer Bypassing Network

Armogh Pal , The Int

Neural Layer Bypassmg Network (NLBN)

| School Bang.

ROBO006

Karnataka, India

Engineering Objective:
Create a neural network that selectively performs
forward propagation through certain model layers for
specific inputs to improve efficiency.

1. Large models are more accurate but slower.
2. Smaller medels are faster but less accurate.
3. Current networks have a trade-off between accuracy

Data Analysis and Results:

1. Speed
increases
significantly
more than
accuracy
decreases,

[T —

e

is stopped and the next input is taken.

and the speed or CPU load, creating inefficiency. Graph 1
Project Design: | N-8nAesecus Interpretation and Conclusion:
1. ARerevery layer, | (o o v o Tl T L L e
a Rejection Unit | Lol | 1. The NLBN increases speed of forward propagalion
determines if e | ] without compromising accuracy or CPU load.
farward propagation il
should continue. e 2. The NLBN increase efficiency by minimizing the
2. If rejection units have high confidence in i-pi speed-accuracy trade-off.
inputs returning a gful output, forward propagation - Benefilts important, time-sensitive applications.

Abhijith Chandran

School- UWC Mahindra, Pune, Maharashtra
Category - Robotics and Intelligent Machines
Title - Penden: Making the Internet More Accessible to the Blind

Penden: Making The Internet More Accessible to The Blind

with a sereen reader, 9.2x more
than without it,

Esmglnrering Objectives

*  Ineresse the speed of completing

e o Ty

' 3
-mur&.ll—

Abhijith Chandran, UWC Mahindra, Pune, Maharastea, India ROBO00T
Engineering Problem and Objectives Data Analysis and Results
Eagineering Problem: W s [ P
e 9R1% websites are not PENDEN - N !
friendly 1o screen-readers. — Model
*  Average tine o complete Buks p— Accurscy

Decrease in time

1L

tasks with screen readers. e ot wn_\km,\ﬂre
*  Empower screen reador users 1o Penden
fneract with peevioaly L oo qmmnieape ) .
s Lt Mt [T m————— Fignor 2 i im0 comaplee Ak with sl i P
Project Design n Interpretation and Conclusion r
Wit 1 dhiel: Conclusion
e New paradigm for screcn reader users to imeract with a website - lanovation Tmpact Penden drastically
semantic search via a chrome extensaon, decreases time
& Developed a RoBERTa based s aodel R " & Chroose new | Py by ) I.Ih'nnn._ &
i o g l.l(icmun'“‘m. paredigm to interact acthons now possible; All tasks and increxse
- Created o search engine based o Approximate Nearest Neighbour wridh o ‘websin tasks completed oase of use Tor
(ANN)  search with Locality Sepsitive Haching (LSH)  with significantly faster yeteen resler
ElasticSearch (ES). | i | wsers.
Senmantic Scarch Dirnstically improves case
Testing: f for users i
fog: P | i Future Plans: HBring
o Benchmarked the NLP model againgt 6 state-of-the 10 models. P or ) e
: PR ANN based search Detivers <15 search i x| ey
e Pilowd system with 6 viswally challenged participants, | Browsrs
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Devaj Gupta

School- DPS International, Saket, New Delhi
Category - Chemistry

Title - Graphene oxide-based nanoformulations: % 7
A novel solution to manage Aedes aegypti \ [

o

#hY

b

Graphene oxide-based nanoformulations: A novel solution to manage Aedes aegypti
Devaj Gupta, DPS Internatianal, Saket, New Delhi, India [ CHEMDG?_‘

*  Combining nanamaterials

Does Graphene oxide act asa ist? with pesticides decreaded

o ph =il the LESO values by more |
than | —=

The contact irritancy e I
increased for __ H - l
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Ahitagni Das

School- Delhi Public School, Siliguri, West Bengal
Category — Physics

Title - Hydrodynamic Analogs of Quantum Tunneling

Hydrodynamic Analogs of Quantum Tunneling I EE

Ahitagni Das, Delhi Public School, Siliguri,India

‘Problem and Objective . Experimental Findings
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Chinmayi Ramasubramanian
School- Sri Kumaran Children's Home - CBSE, Bangalore, Karnataka
Category - Animal Sciences

Title - Averting Human-Elephant conflict using machine learning on
Elephant Vocalizations

Averting Human-Elephant Conflict using Machine Leamning on Elephant Vocalizations  animoo3

Chinmayl Ramatubramandan, Sri Kumagan Chiddren’s Home, Baagalore, K.lwaulna
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Anagha Sampathkumar
School- National Public School, Indiranagar, Bangalore, Karnataka
Category — Behavioral Sciences

Title - UDAN: Unobtrusive Sentiment Alert Using Natural Language
Processing

Alerl using Nalural Language Processing
Anaghs Sampathkumar, Mational Public School, Indiranagar, Rangalore, Kamataka, India

Revearch Question Methodolegy
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Aria Vikram

School- National Public School, Indiranagar, Bangalore, Karnataka
Category - Biomedical Engineering

Title - XPGAN: A Novel Patch-Based Generative Adversarial
Network for Super-Resolution of X-Rays

Project 10: ENBMOOGS
XPGAN: A Novel Patch-Based GeneraliveAdversarial Network Framework for Super-Resolution of Low-Dose X-Rays
Aria Vikram, National Public School Indiranagar, Bengaluru, Kamataka, India

and Obj

Engineering Problem:

1. Higher reschdicn & haghor raclaton dosage

2 Lowsidose Xawys lack dutind ard Soxtune datad <> o diagnostcally
valushie

1 Esmsting ntprpalation methods cannod receembnet lost leatures.
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Jaisal Kothari

Amity International School - Saket, New Delhi
Ashay Srivastava

Delhi Public School, R. K. Puram, New Delhi
Category - Translational Medical Sciences
Title - FlikcerAl: Resolution of Photosensitive Epileptic Visual Content with Spatio-
Temporal Luminance Frequency Analysis

Data Analysis & Results
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FFT-based resolution reached 100% accuracy
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S0
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Krish Yadav

School- MKH Sancheti Public School, Nagpur, Maharashtra

Category - Systems Software

Title- Enhancing the Security of Websites with Virtual

Identification Code
Steganography

Enhancing the security of websites with virtual identification code steganography

Krish Yaday, MKH Sancheti Public School, Nagpur, Maharashtra, India

Engineering problem & Objectives

* Traceback of screenshots of website is not possible. 4

Objectives: .
*  Allow traceback

*  Should not be easily visible by human eye
*  Should not disturb the existing content on the website

Methodology

* Hashthedata S A 1| e
*  Send acopy ] |+
to clientside  ° SRS s | .
* Plotthedata 5 e e ]
on an oy e i} |
imaginary ;-:::_' i |
grid at pixel == S o—
level T—
FLOWCHART FORENCRYPTION

SOFT005

Data Analysis and Results

Gave 100% accuracy for lossless images in different
extensions such as PNG and BMP
Ableto successfully test on
+ 3edifferent website templates
+ 4 different screensizes
+  Sdifferent browsers.
Has a time complexity of O{N*M) for decryption

Interpretation and conclusion

The technique was able to traceback screenshots

It did not disturbed the existing content of website
Can be applied to variety of real world scenarios
like piracy, cheating, etc

Sara Varghese & Devika Girish

School - St. Peter's Senior Secondary School,
Kolenchery, Kerala

Category — Material Sciences

Title - Preparation of a Superhydrophobic and
Oleophilic Membrane Inspired by Taro Leaves
for Oil-Water Separation

Preparation of a super hydrophobic and oleophilic membrane  5m varghese, Devika Girish

¢, Peter's Sentor Secondury Schoal,

inspired by Taro leaves for oil-water separation

Research Question
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Methodalogy

Data Analysis and Results
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Dhruv Sheth

School - Pace Junior Science College, Mumbai

Category - Plant Sciences

Title - Spatio-Temporal Generation of morphological features for
plant growth prediction using progressively growing GANs

Spatio-temporal generation of morphological features for plant growth prediction using Progressively
Growing Generative Adversarial Networks (PGGANs)

Dhruy Sheth, Pace Junior Science College, Mumbal, Maharishtra, ndia PL NT004
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Rishita Ghosh

School - Learning Paths School, Mohali, Punjab

Category - Earth and Environmental Sciences

Title - Designing of nitrogen doped melamine foam-graphene-

cnt-metal oxide heterostructure photocatalyst for industrial =
waste management

DESIGNING OF NITROGEN DOPED MELAMINE FOAM-GRAPHENE-CNT-METAL OXIDE HETEROSTRUCTURE
PHOTOCATALYST FOR INDUSTRIAL WASTE MANAGEMENT
Rishita Ghosh, Learning Paths School, Mohali, Punjab, India EAEV006

RESEARCH QUESTION
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Nand Vinchhi

School - National Public School, Koramangala, Bengaluru
Karnataka

Category - Systems Software

Title - Novel Ai Powered Sign Language Translator

Novel Al Powered Sign Language Translator

Nand Vinchhi, National Public Sc Kormemy Carnataka, indin

ENGINEERING PROBLEM & PROJECT OBJECTIVES DATA ANALYSIS & RESILTS
= TOMe speech 0 cluded from such Table 1 Besattn of wenrh 1o
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_ DESIGN INTERPRETATIONS AND CONCLUSIONS
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Rushank Goyal

School - 7i World School, Gwalior

Category - Translational Medical Sciences

Title - A Quantum Machine Learning-Based Framework for
Early Cancer Detection and Biomarker Identification Using
Transcriptome Profiles

A Quantum Machine Learning-Based Framework for Early Cancer Detection and Biomarker Identification Using Transeriptome Profiles
TMEDOOS — Rushank Goyal, T Warld School, Gwalior, India

Introduction and Research Question
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Niranjan Baskaran

School - Gateway International School, Chennai, Tamil Nadu
Category - Mathematics

Title - On worker optimal matchings in many-to-many markets
with indifferences

ON WORKER OPTIMAL MATCHINGS IN MANY-TO-MANY MARKETS WITH INDIFFERENCES

Muanan Baskanan, Cabeway irdomational School Chenne, Tamd MNadu, ncks

Ie there o techaigur to g @ ok pr-ptima matohing PROPOSTION 1
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Vishnu Ram Sampathkumar

School - National Public School, Bangalore

Category - Translational Medical Science

Title - GliomAssist: Computational Glioma Grading and
Prognosis with PET

GliomAssist: Computational Glioma Grading and Prognosis
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Vishwadeep Balakrishnan

School - Shiva Niketan School, Mangalam, Tamil Nadu, India
Category - Microbiology

Title - Pseudomonas stutzeri VR2004 for Green Synthesis of
ZnO Loaded onto a Starch-Gelatine Biopolymer Matrix for
Remediation of Xenobiotics in Aquatic Systems
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Sarth Prashant Chavan

School - Aditya English Medium School Pune, Maharashtra
Category- Mathematics

Title - On Ramanujan’s identity for odd zeta values and its
generalization

On Ramanujan'’s Identity For Odd Zeta Values And Its Generalization

ol, Pume, Maharashi iy

Sarth Charvan, Adlitys

Research Queition Ot Aradysis & Results
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Sarvesh Prabhu

School - FIITJEE Junior College, Hyderabad, Telangana

Category - Biochemistry

Title - A Novel Study of the Bio-insecticidal Properties of Annona
reticulata L.

Scientific Question Dats Analysis and Fesults

» Can a non-loxic, easy 1o make, cost elfective bio-insecticide = Todh
be made available to farmer? ; :

» What explains the properties of Annona reticulata as an
insecticide?

. .I'? .!. |:. |]. |T

» What 1s the effect of A rericulata on crop pests? .
|
: = N B ' I
= 1w ) !
Methodology Interpretation & Conclusion
Exvract Preparation F  Inwitro tests and In vivo test thowcase the efficacy of plant extract against

» Plant authentication

= Extract preparation

» Collection of larvae and rearing

# Invitro mortality assay Phytol

7 Invivo tests on plants Germacrone D
STBon (1,30

» Phytachemical screening and u bl Caryophyllens |

. of e COmMman crop pests. it was noted that the extract is ewtremely effective and
o e ol bead s

causes sgnificant mortabty in all three cases ccesding B5% at 10% wiv
concentration.

GCMS results indicated three active comoounds

| srrageation o fes e

AiEton

.o oe oy

GOMS analysis
» Olfactometer test

SABSICALIA B e

7w abio conchaded that the extract is a cost effective, bio insecticide
which can be uvsed on 2 wide variety of pests.
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Anushka Vivek Tonapi
Broadcom MASTERS International
Winner from India

Anushka Vivek Tonapi

Broadcom MASTERS International winner from India 2022
School - Sri Kumaran Children home, Bengaluru, Karnataka
Category - Mathematics

Title - Effect of change in the angle on Heighway Dragon Fractal

Abstract -

| will be inspecting the Heighway Dragon Fractal, which was discovered by John Heighway, a NASA
physicist and was trying to explore space-filling curves, hoping to find an efficient method to coat
materials on spacecraft and discovered the Heighway Dragon through paper folding.

This project aims to explore how changing the angle between the generator (a straight line that is
the Oth stage of the fractal) and the first iteration in the Heighway Dragon Curve affects its
appearance. By the ‘angle’ | am referring to the angle produced when the generator is
superimposed upon the first iteration of the fractal.

| used the LaTeX program to generate the images and the Lindenmayer System to alter the
starting axiom and the rules associated to obtain a fractal image.

| first change the angle and observe the change in the appearance of the Heighway Dragon. Then |
looked at angles that are odd multiples of which produce reflections of the original Heighway
Dragon.

| also observed that there is a cyclic pattern among these angles, where the original Heighway
Dragon is obtained every four angles into the sequence of odd multiples of 45° and angles that
correspond to each other in this sequence produce identical images. | also found that
supplementary angels produce fractal images which contain reflections of corresponding iterations
in the fractal image produced by the other angle. Details of various angels used and their
corresponding results will be discussed.
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May 05, 2022

Team India to ISEF 2022
Flag Off Ceremony

Aryabhatta Hall, Department of Science and Technology
Technology Bhawan, New Delhi

Team India to ISEF 2022 with DST Secretary - Dr. S Chandrasekhar (center),
Head NCSTC - Dr. Praveen Arora (extreme left), COO-Exstemplar Foundation -
Ms. Sharon E Kumar (extreme right)

Team India ready to present their
projects to

Dr. S Chandrasekhar

Secretary, Department of Science
Government of India
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Welcome address

Dr Parveen Arora

Head- National Council for Science &
Technology Communication (NCSTC)
Department of Science and Technology,
Government of India

Ms Paula Golden
President, Broadcom Foundation
addressing Team India to ISEF 2022

Sharon E Kumar

Fair Director-

Initiative for Research and Innovation in
STEM

Chief Operations Officer-

EXSTEMPLAR Education Linkers
Foundation orienting about the program

Virtual and physically present Team India
participants interacting with

Dr. S Chandrasekhar,

Secretary, Department of Science and
Technology, Government of India

Keynote Address by

Dr. Srivari Chandrasekhar

Secretary, Department of Science and
Technology, Government of India
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Participationin
ISEF 2022

Team India At Regeneron International Science
And Engineering Fair 2022 Atlanta, Georgia, USA

The Regeneron International Science and Engineering Fair or ISEF is the world's largest pre-
collegiate STEM competition. Students from over 75 countries participate at what has come
to be known as the Olympics of Science Fairs. The winners of the Initiative for Research and
Innovation in STEM (IRIS) National Fair represent our country as Team INDIA and have been
shining brightly at ISEF since the year 1999.

The IRIS National fair, a program of EXSTEMPLAR Education Linkers Foundation, is funded
by the Department of Science and Technology, Government of India (DST) and Broadcom. It
is an annual event where students of grades 5-12 compete to form Team India to represent
the country at the Regeneron International Science and Engineering Fair held each year in
the United States of America.

314 Indian students have participated in ISEF since 1999 courtesy their Winning at IRIS
National Fair, and have won over 202 awards and accolades at ISEF. This year the 20
projects that made up team India brought home a collective of 22 awards making the Tri-
colour soar higher than ever.
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Special Awards won at
Regeneron ISEF 2022

Chinmayi Ramasubramanian
Category- Animal Sciences

Title - Averting Human-Elephant conflict using machine
learning on Elephant Vocalizations
Award -

1. Acoustical Society of America - 2nd Award of $1000
2. US AID - 2nd Award of $3000
3. University of Arizona - Scholarship

Rishita Ghosh

Category - Earth and Environmental Sciences

Title - Designing of nitrogen doped melamine foam-graphene-
cnt-metal oxide heterostructure photocatalyst for industrial
waste management

Award - Arizona State University — Scholarship

Sarth Prashant Chavan

Category- Mathematics

Title - On Ramanujan’s identity for odd zeta values and its
generalization

Award - American Mathematical Society - 1st Award of $2000

Niranjan Baskaran

Category - Mathematics

Title - On worker optimal matchings in many-to-many markets
with indifferences

Award - Mu Alpha Theta - Mathematics Honor Society - 1st
Award of $1500

84



Special Awards won at
Regeneron ISEF 2022

Rushank Goyal

Category- Translational Medical Sciences
Title - A Quantum Machine Learning-Based
Framework for Early Cancer Detection and
Biomarker Identification Using Transcriptome
Profiles

Award -

American Statistical Association - 3rd Award
of $500

Jaisal Kothari & Ashay Srivastava

Category - Translational Medical Sciences
Title - FlikcerAl: Resolution of Photosensitive
Epileptic Visual Content with Spatio-
Temporal Luminance Frequency Analysis
Award - Shanghai Youth Science Education
Society

Devaj Gupta
Category- Chemistry

Title - Graphene oxide-based
nanoformulations: A novel solution to manage
Aedes aegypti

Award - American Mathematical Society - 1st
Award of $2000

85



Grand Awards won at
Regeneron ISEF 2022

Rishita Ghosh

Category - Earth and Environmental Sciences
Title - Designing of nitrogen doped melamine
foam-graphene-cnt-metal oxide
heterostructure photocatalyst for industrial
waste management

Award - 2nd Grand Award of $2000

Chinmayi Ramasubramanian

Category- Animal Sciences

Title - Averting Human-Elephant conflict using
machine learning on Elephant Vocalizations
Award - 2nd Grand Award of $2000

Jaisal Kothari & Ashay Srivastava

Category - Translational Medical Sciences

Title - FlikcerAl: Resolution of Photosensitive
Epileptic Visual Content with Spatio-Temporal
Luminance Frequency Analysis

Award - 2nd Grand Award of $2000

Aditya Mehta & Maanav Kothari

Category - Biomedical Engineering

Title - Mouthscope: Autonomous Detection of
Oral Precancerous Lesions Using Fluorescent-
Imaging and Computer-Vision

Award - 2nd Grand Award of $2000
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Grand Awards won at
Regeneron ISEF 2022

Sara Varghese & Devika Girish

Category - Material Sciences

Title - Preparation of a Superhydrophobic and
Oleophilic Membrane Inspired by Taro Leaves
for Oil-Water Separation

Award - 2nd Grand Award of $2000

Devaj Gupta

Category - Chemistry

Title - Graphene oxide-based
nanoformulations: A novel solution to manage
Aedes aegypti

Award - 3rd Grand Award of $1000

Sarvesh Prabhu

Category - Biochemistry

Title - A Novel Study of the Bio-insecticidal
Properties of Annona reticulata L.

Award - 3rd Grand Award of $1000

Dhruv Sheth

Category - Plant Sciences

Title - Spatio-Temporal Generation of
morphological features for plant growth
prediction using progressively growing GANs
Award - 3rd Grand Award of $1000

Abhijith Chandran

Category - Robotics and Intelligent Machines
Title - Penden: Making the Internet More
Accessible to the Blind

Award - 3rd Grand Award of $1000
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Grand Awards won at
Regeneron ISEF 2022

Vishnu Ram Sampathkumar

Category - Translational Medical Science

Title - Assist: Computational Glioma Grading
and Prognosis With PET

Award - 3rd Grand Award of $1000

Anagha Sampathkumar

Category- Behavioral Sciences

Title - UDAN: Unobtrusive Sentiment Alert
Using Natural Language Processing

Award - 4th Grand Award of S500

Sarth Prashant Chavan

Category - Mathematics

Title - An Elementary proof of Ramanujan's
identity for odd =zeta values and its
generalization

Award - 4th Grand Award of $500

Rushank Goyal

Category - Translational Medical Sciences
Title - A Quantum Machine Learning-Based
Framework for Early Cancer Detection and
Biomarker ldentification Using Transcriptome
Profiles

Award - Award - 4th Grand Award of $500
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Glimpses Of Team
India At ISEF 2022
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Kochi students to represent India at
international science fair
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Students From Kerala Got Selected To Represent India In
Regeneron International Science And Engineering Fair In
Us
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o Oneof the Top 20 Projects in the
Research and Innovation (IRIS) National

- 4 Sclence Falr, 2022, was a project created

-— by 1T-year-old students
:‘? ®  The students created a highly porous
polymer membrane with remarkabile oil
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Students From Kerala Got Selected To Represent indiain
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