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Edition: Bangalore
Pageno.: 4
Journalist: NA

Alumni/students: Gobinath P, Shreeram R & Santosh G V
Headline: 3 lIT students bag innovation prize

3 IIT students hag
innovation prize

Bengaluru: The idea of a foldable
house to address the need of
decent temporary shelter to reha-
bilitate disaster-affected victims
has won laurels for three IT
Madras students in a challenge
hosted in the city.

Gobinath P, Shreeram R and
Santosh GV. from IT Madras were
adjudged winners of the national
level Social Enterprise Challenge
organised by Azim Premji
University at their campus in
Electronic City. The model
addressed the problem by intro-
ducing cheap, portable, doable
and quick to set up Modular
Housing solutions for needy.
Ranjith Kumar and Akhil Krishna
from Kumaraguru College of
Technology, Coimbatore won the
second prize for their idea on
‘Reinforced Accoustic Tiles’, which
included Utilization of Agro
Waste and Housing material using
straw. The third prize was shared
between two colleges - Niranjan
Kargi from Angadi Institute Of
Technology and Management,
Belagavi and Nitish J. Bhagat
from Montford College, Bengaluru
for their projects on Portable
Water filter device and ‘Rise’ - a
platform to bridge the gap in the
mental health sector by

providing public,

respectively.
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Foldable
Housing Gets
First Prize

Students of IIT Madras
bagged first prize in
the second edition of
Azim Premji Universi-
ty’s National Social En-
terprise ldea challenge,
organised at its cam-
pus on Hosur road. In
over 100 submissions,
15 finalists presented
their ideas to tackle
specific social prob-
lems. Gobinath P,
Shreeram R and San-
tosh GV from IIT Ma-
dras presented the
idea on foldable hous-
ing to address the need
of temporary shelters.
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Alumni/students: Gobinath P, Shreeram R & Santosh G V

Headline: Students of IIT Madras emerge winners of Azim Premji University’s National level Social
Enterprise Idea challenge for students

URL: http://indiaeducationdiary.in/students-iit-madras-emerge-winners-azim-premji-universitys-
national-level-social-enterprise-idea-challenge-students/

Students of IIT Madras emerge winners of Azim Premji University’s National level Social Enterprise
Idea challenge forstudents

Bangalore: Students of IIT Madras bagged first prizein second edition of Azim Premji University’'s National
level Social enterprise Idea challenge organized at University Campus Hosur Road, Electroniccity Campus.

The Social Enterprise Cell organizes the Idea Challenge every year with a purpose to provide students of
Colleges and Universities across India an opportunity to explore social entrepreneurship and share their
innovativeideasin arigorous and competitive manner.The eventalso acts as a great networkingplatform
for young mindsto meeteach other, exchange thoughts and showcase theirtalent and skills to some of
the early stage mentors and funders.

Gobinath P, Shreeram R and Santosh G V from IIT Madras emerged winners for their idea on ‘Modular
Housing’ —An Idea of foldable housing to address the need of Decent Temporary shelter to rehabilitate
the disaster affected victims and refugees across the world. The conventional methods don’t provide
safety, privacy or Insulation from the extreme climatic conditions. This model addresses the gap by
introducing cheap, portable, doable and quick to set up Modular Housing solutions for needy.

Ranjith Kumar and Akhil Krishna from Kumaraguru College of Technology, from Coimbatore won the
second prize for theiridea on ‘Reinforced Accoustic Tiles’ which included Utilization of Agro Waste and
Housing material using straw. The third prize was shared between two colleges — Niranjan Kargi from
Angadi Inst. Of Technology and Management from Belgaum and Nitish J Bhagat from Montford Coll ege,
Bangalore fortheirprojects on Portable Water filter deviceand ‘Rise’ —a platform to bridge the gap in the
mental health sector by providing public, respectively.

More than 100 teams participated and submitted theirinnovative solution modelsinthe first round. The
submissions were broadly in the domains of education, livelihood, health, sustainability and governance.
15 teams were shortlisted for the finale which was evaluated by a eminent panel of Jury members
including Sanjay Anandaram and Ganesh Rengaswamy, both very active in the Social Entrepreneurship
scenario as mentorsand funders.

Azim Premji University was established by Azim Premiji Foundation as a fully philanthropic and not-for-
profit entity, with a clear social purpose. The University’s key missionisto prepare graduates with great
competence, integrity and social commitment who can contribute to the Education and Development


http://indiaeducationdiary.in/students-iit-madras-emerge-winners-azim-premji-universitys-national-level-social-enterprise-idea-challenge-students/
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sectorsinIndia. The Social Enterprise cell of the University reflects that vision as many students are trying
to come up withinnovative solutions to some of the most complex social problems. The cell is a platform
to share, debate and discuss those ideas and connect with individuals and like -minded groups.

In his keynote address, Mr. SudheeshVenkatesh, Chief People Officer, Azim Premji Foundation said “Sodial
Enterprise play a very important role in today’s India since we are also facing the huge issue of jobless
growth. The Social enterprises not only contribute in creating new jobs but also make social impactin an
equitable andinclusive manner”.
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Students of IIT Madras emerge winners of Azim Premji University’s National level Social Enterprise
Idea challenge forstudents

NewsPatrolling.com / glamourtreat.com - In over 100 submissions from across colleges in India, 15
finalists presented theirideas to tackle specificsocial problems

Gobinath P, Shreeram R and Santosh G V from IIT Madras won the first prize for their idea on foldable
housingto addressthe need of decenttemporary shelterto rehabilitate the disaster affected victims

Bangalore, October 22, 2017: Students of IIT Madras bagged first prize in second edition of Azim Premiji
University’s National level Social enterprise Idea challenge organized at University Campus Hosur Road,
Electroniccity Campus.

The Social Enterprise Cell organizes the Idea Challenge every year with a purpose to provide students of
Colleges and Universities across India an opportunity to explore social entrepreneurship and share their
innovativeideasin arigorous and competitive manner.The event also acts as a great networkingplatform
for young minds to meeteach other, exchange thoughts and showcase theirtalentand skills to some of
the early stage mentors and funders.

Gobinath P, Shreeram R and Santosh G V from IIT Madras emerged winners for their idea on ‘Modular
Housing’ - An Idea of foldable housing to address the need of Decent Temporary shelter to rehabilitate
the disaster affected victims and refugees across the world. The conventional methods don’t provide
safety, privacy or Insulation from the extreme climatic conditions. This model addresses the gap by
introducing cheap, portable, doable and quick to set up Modular Housing solutions for needy.

Ranjith Kumar and Akhil Krishna from Kumaraguru College of Technology, from Coimbatore won the
second prize for theiridea on ‘Reinforced Accoustic Tiles' which included Utilization of Agro Waste and
Housing material using straw. The third prize was shared between two colleges — Niranjan Kargi from
Angadi Inst. Of Technology and Management from Belgaum and NitishJ Bhagat from Montford College,
Bangalore fortheir projects on Portable Waterfilter deviceand ‘Rise’ —a platformto bridge the gap in the
mental health sector by providing public, respectively.

More than 100 teams participated and submitted theirinnovative solution models in the first round. The
submissions were broadly inthe domains of education, livelihood, health, sustainability and governance.


https://www.openpr.com/news/780576/Students-of-IIT-Madras-emerge-winners-of-Azim-Premji-University-s-National-level-Social-Enterprise-Idea-challenge-for-students.html
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15 teams were shortlisted for the finale which was evaluated by a eminent panel of Jury members
including Sanjay Anandaram and Ganesh Rengaswamy, both very active in the Social Entreprene urship
scenario as mentorsand funders.

Azim Premji University was established by Azim Premiji Foundation as a fully philanthropic and not-for-
profitentity, with a clear social purpose. The University’s key missionisto prepare graduates with great
competence, integrity and social commitment who can contribute to the Education and Development
sectorsinIndia. The Social Enterprise cell of the University reflects that vision as many students are trying
to come up withinnovativesolutions to some of the most complex social problems. The cell is a platform
to share, debate and discuss those ideas and connect with individuals and like -minded groups.

In his keynote address, Mr. SudheeshVenkatesh, Chief People Officer, Azim Premji Foundation said “Social
Enterprise play a very important role in today’s India since we are also facing the huge issue of jobless
growth. The Social enterprises notonly contribute in creating new jobs but also make social impactin an
equitable andinclusive manner”.

Panelists—Profile

Ganesh is the Co — founding partner of Quona Capital —the first global venture capital firm focused on
financial technology for inclusive finance. They back innovators enhancing the quality and availability of
financial products and services for underserved consumers and enterprises through business model
innovation and a passion for making a positive change in the world. He is also aboard member of reputed
organizations like IndiaMart, CreditMantri etc.

Sanjay has close to 30 years’ experience as entrepreneur, corporate executive, venture capitalist, angel
investor, teacher, advisor and mentor. He is involved with companies like redBus, Instahealth. Sanjay is
the founderof aVCbacked S Silicon Valley startup, set up India's firste -magazine for entrepreneursin 1999.
He lectures, teaches and writes extensively on entrepreneurship.

The third Jury member is Annapurna Neti — faculty at Azim Premiji University. Annapurna's current
research interests include livelihoods, women empowerment through financial services and micro-
enterprises. She has been working in the areas of SME financing, Microfinance, Financial Inclusion and
Social Performance Managementfor 10 years. She has worked with Small Industries Development Bank
of Indiaand has been a consultant to multiple organizationsin the development sector.
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IITians fold 400- sq -ft home into a box, win prize
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Students bag social entrepreneurship award

IT-M team designs shelter for disaster victims that is safer and ensures privacy

SPECIAL CORRESPONDENT
CHENNM

Three students from the In-
dian Institute of Technology-
Madras won the first prize
for designing a temporary
shelter that could be used to
rehabilitate disaster-affected
victims.

The modular house that
Gobinath P, Shreeram R.
and Santosh G. V. built is in-
expensive, portable and

quick o set up, It also ad-
dresses issues of safety, pri
vacy and Insulation, which
conventional methods could
not offer. The design was
among the 100 ideas presen-
ted at the National Social En-
terprise Idea Challenge com
petition organised by the
Azim Premji  University,
Bengaluru, on October 21.
The second place went to
Ranjith Kumar and Akhil

Krishna of Kumaragury Col-
lege of Technology, Coim
batore, for developing rein-
forced acoustic riles using
agro waste and straw,

As many as 15 teams were
shortlisted for the finals. The
products were evaluated by
a three-member jury that in-
cluded social entrepreneur
ship mentors Sanjay
Anandaram and Ganesh Ren-
gaswamy, according to a re

Jease from Azim Premji Uni-
versity, The university's
social enterprise cell acts as
a platform “to share, debate
and discuss those ideas and
connect with individuals and
like-minded groups.”

Annapurna Neti, faculty
from the University, who has
been working in the area of
small and micro-enterprise
financing, was also on the
Jury,
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II'T-M students win social enterprise challenge

Students of 11T Madras bagged the first prize at the second edition of Azim Premji University's National-Level Social
Enterprise Idea Challenge organised at the university campus in Hosur. The Social Enterprise Cell organises the Idea
Challenge every year with a purpose to provide students of colleges and universities across India an opportunity to
explore social entrepreneurship and share their innovative ideas in a rigorous and competitive manner. The event also
acts as a great networking platform for young minds to meet each other, exchange thoughts and showcase their talents
and skills to some of the early-stage mentors and funders.
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IIT-M students sweep their way to unique record

IIT-Madras students on Sunday had set about creating an Asian and Indian record for deploying largest
number of robots for floor cleaning.

Nearly 250 students from several disciplines at the Centre For Innovation (CFl)fabricatedabout 50 robots
at a workshop organized at IIT-Madras.

The robots consisted of a high-RPM motor at its heart with two rotating scrub pads shoveling the dust
intothe central suction systemand a filterin the vacuum tunnel collecting the waste.

The robots were controlled over Bluetooth by an app created for the Android system. A proximity
ultrasound fixed to the robots ensured they did not collide.

All the robots cleaned the floor non-stop for five minutes (simultaneously) to set the record. NO manual
intervention was allowed inside the cleaningarea during the exercise.

Representatives of Asia Book of Records and India Book of Records adjudicated the event. Both
organizations had issued a detailed set of guidelines to conduct the event according to 2018 Edition of
International Protocol of Records (IPR).

Speaking aboutthe effort, CFl faculty-in-charge Prof B Ravindran said the record was the latestin a list of
astoundingfeat by the robotics groups at the Centre.

"Another major aim of this attempt is to sustain, spread and strengthen the concept of Swachh Bharat
Abhiyan (Clean India Initiative) by some of the most skilled students in the country's Premier Engineering
institute," he added.
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To Provide ShelterTo Disaster Victims, lIT-Madras Students Come Up With Foldable Houses

The 2015 Chennaifloods and refugee crisis across the world prompted three students of Indian Ins titute
of Technology, Madras toinvent a foldable houseto help rehabilitate disaster victims.

The project by fourth-year civil engineering students Gobinath P, Shreeram R, Akhilesh DSN and Santosh
G Vwon Azim Premji University's national-level Social Enterprise Idea Challenge held in Bengaluru.

"During disasters whenpeople need shelter, time managementis a crucial factor. This housing facility can
be installed in 15 minutes by any non-technical person. The shelter is foldable on three sides, making it
compact and portable during calamities. The furnished house becomes a small box within afew minutes;
it can be folded 32 timesiits original size and taken anywhere," Gobinath said.

The structure is made of steel and aluminium composite panels. The walls are double-layered to provide
thermalinsulation in extreme climatic conditions.

The students are now trying toinclude restroom fixtures withinbuilt biodigesters, solar panels and a first-
floorfeature to add more self-sustainability to the structure.
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ITT-M students set record for operating
largest number of robots to clean an area

Times News Networs

Chennal: Students of 17T
Madras, who developed 45 ro-
bots to clean simultancously
for more than 15 minutes, have
set the recard foroperatingthe
“largest number of robots cle-
aning an area” in India and
Asin.

Atotalof 270 studentsfrom
across different  disciplines
participated at the Centre For
Innovation (CF1) workshop in
II'T Madras on Sunday where
the rohots cleanaed an area of
750sqt simultaneously

Fachrobot hasa high RPM
motor at itscentre withtworo-
tuting scrub pads that direct
the dust into the central suc-

GETTING THE JOB DONE: Students with their robots at the Students
Activities Centre on the IIT Madras campus on Sunday

tion mechanism, whichisthen
collected by afilter in the vacu-
um tunnel, The robots were
controlled through Bluetooth
from an app, No manual inter-

vention wasallowed inside the
cleaning area after the start of
theexercise,

“Such exercises teach the
basics of electronics, robotics,

automation, wireless commu.
nication, 3D printing, rapid
prototyping and software mo
delling along with soft skills "
sald Gaurav Lodha, student
executive head, CFL and fo-
urth-year dual-degree student
of civilengineering.

Another major aim of this
initiative was to spread and
strengthen the concept of
Swachh Bharat Abhiyan, said
the institute, Professor B Ra-
vindran, faculty-incharge,
CFI1, sald robotics (s one of the
oldest co-curricularactivity at
T Madras, “This record isthe
latest in the list of achieve-
ments of the robotics groups
at the Centre for Innovation,”
he said
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Robots Made By IIT Students Sweep Their Way To Record Books

Students at the Indian Institute of Technology Madras (IIT-M) campus on Sunday created a new Asian
record fordeploying the largest number of robots for sweeping an area.

Nearly 270 students from IIT-M's Centre For Innovation (CFl) created 45 custom-designed robots, that
wielded afastrotating 'jhadu’ or scrubberthat cleaned an area the size of badminton court to create the
new record.

The robots were controlled using smartphonesvia bluetooth. Each robot consisted of a high -speed motor
at its centre, with two rotating scrub-pads that directed the dust into the central suction mechanism,
which was collected by a filterinavacuum tunnel.
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The robots were controlled using smartphones via bluetooth.

Prof B Ravindran, CFl Faculty-in-Charge said the record was the latest in the list of achievements by the
robotics groups. "Robotics is one of the oldest co-curricularactivityat lIT Madras. In the past, [IT-M teams
have successfully participated in various global competitions," he said.

Gaurav Lodha, Student Executive Head, CFl, and a Fourth Year Dual-Degree Student, Department of Civil
Engineering listed the benefits of use of robots. "This will also impart technical training to students by
teachingthem the basics of electronics, robotics, automation, wireless communication, 3D printing, rapid
prototyping and software modellingalong with soft skills like teamwork, time management, problem-
solving, communication and leadership," he said.

Experts claimthat use of robots can contribute to eradication of manual scavengingand also help replace
humansin cleaning sewer waste.
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Students of the Indian In-
stitute of Technology
Madras set a record of sorts
on Sunday by putting to
work 45 robots for 15
minutes.

The robots were fabric-
ated at the centre for in-
novation workshop and
270 students from various
disciplines participated in
the event. The effort was
adjudicated by represent-
atives from the Asia Book
of Records and India Book
of Records as ‘the largest
number of robots used for
cleaning an area.’
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IIT Madras students set an Asian record for operating the largest number of robots to
clean an area. Fabricated by the lIT's Centre for Innovation (CFI), 45 robots cleaned an
area of 750 ft simultaneously without stop to set the record at the Students' Activities
Centre (SAC) in the campus Sunday evening. As many as 270 students belonging to
several disciplines fabricated the robots, each comprising a high RPM motor at the
centre with two rotating scrub pads that directed the dust into the central suction
mechanism, which was collected by a filter in the vacuum tunnel. They were
controlled by Bluetooth from an App based on Android platform. - DC
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CFl students at 1IT-Madras create record in cleaning with Robots

Chennai, Oct 30 (UNI) Students from the Centre For Innovation (CFl) at the Indian Institute of Technology,
Madras (lIT-M) have created an Asia and India records for operating the "largest number of Robots
cleaninganarea."

Representatives from the Asia Book of Records and India Book of Records adjudicated the event, which
took place last eveningat the Students Activities Centre (SAC) in the IIT-Mcampus.

A provisional certificate was awarded after the completion of the event. The final certification would
follow after validation and assessment of the record evidences submitted by the Investigation Team of
Asia Book of Records and the India Book of Records, a release from lIT-Msaid today.

As many as 270 students belonging to several disciplines fabricated a total of 45 robots at the CFI
Workshopin lIT-M. Each robot consisted of a high RPM motor at its centre, with two rotating scrub pads
that directed the dustintothe Central Suction Mechanism, which was collected by a filterin the vacuum
tunnel. They were controlled over Bluetooth from an App based on Android platform.

The robots cleaned an area of 750 sqft simultaneously non-stop for more than 15 minutes to create a new
record. No manual intervention was allowed inside the cleaning area after the start of the exercise.

Speaking about the initiative, Prof B Ravindran, Faculty-in-Charge, CFl, said, “Robotics is one of the oldest
co-curricularactivity "atlIT-M. "In the past, [IT-M teams have successfully participatedin various global
competitions", he said.

Thisrecord isthe latestin the list of achievements of the robotics groups at the Centre for Innovation, he
added.
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IIT Madras students set Asia, Indiarecords for operating largest number of robots to clean an area

Chennai: Indian Institute of Technology (IIT) Madras students from the Centre for Innovation (CFl) have
setthe Asiaand IndiaRecords for operating the “Largest Number of Robots Cleaning an Area.”

Representatives from the Asia Book of Records and India Book of Records adjudicated the event, which
took place between 6p.m. and 8 p.m. on Sunday (29th October2017) at Students Activities Centre (SAC)
inthe campus.

A Provisional Certificate was awarded on Sunday itself after the successful completion of the exercise.The
Final certification would follow after Validation and Assessment of the record evidences submitted by the
Investigation Team of Asia Book of Records and the India Book of Records.

As many as 270 students belonging to several disciplines fabricated a total of 45 Robots at the CFI
Workshopin lIT Madras. Each robot consisted of a high RPM motor at its centre, with two rotating scrub
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pads that directed the dust into the Central Suction Mechanism, which was collected by a filterin the
vacuumtunnel. They were controlled over Bluetooth from an App based on Android platform.

The robots cleaned an area of 750 sq.ft. simultaneously for more than Fifteen Minutes without stopping
to set the Record. No manual intervention was allowed inside the cleaning area after the start of the
exercise.

Speaking about the initiative, Prof B. Ravindran, Faculty-in-Charge, CFl, said, “Robotics is one of the oldest
co-curricularactivity “at lIT Madras. In the past, ITMteams have successfully participated in various global
competitions. Thisrecordisthe latestin the list of achievements of the robotics groups at the Centre for
Innovation.”

Another major aim of this initiative is to sustain, spread and strengthen the concept of Swachh Bharat
Abhiyan (A Clean India Initiative) by some of the most skilled students in the Premier Engineeringinstitute
inthe country. The City Union Bank (CUB) generously supported this event through their CSRfundsto IIT
Madras.

Mr. Gaurav Lodha, Student Executive Head, CFl, and a Fourth Year Dual-Degree Student, Department of

Civil Engineering, said, “This will also impart technical training to | Year students by teaching them the
basics of Electronics, Robotics, Automation, Wireless Communication, 3D Printing, Rapid Prototyping and
Software Modelling along with soft skills like Teamwork, Time Management, Problem-Solving,
Communication and Leadership.”

A lot of concepts are taught to IIT Madras First Year students, a combination of theory and hands-on
experience. This exercise would provide the freshmen a wholesome one-to-one hands-on exposure and
an opportunity to make something of theirown, Mr. Gaurav Lodha added.

The Asia Book of Records and the India Book of Records issued detailedguidelines and criteria for conduct
of the eventas perthe 2018 Edition of International Protocol of Records (IPR).
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CFl students at 1IT-Madras create record in cleaning with Robots

Students fromthe Centre For Innovation (CFl) atthe Indian Institute of Technology, Madras (IIT-M) have
created an Asia and India records for operating the "largest number of Robots cleaning an area."
Representatives from the Asia Book of Records and India Book of Records adjudicated the event, which
took place last evening at theStudents Activities Centre (SAC)in thelIT-Mcampus. A provisional certificate
was awarded after the completion of the event. The final certification would follow after validation and
assessment of the record evidences submitted by the Investigation Team of Asia Book of Records and the
India Book of Records, a release from IIT-M said today. As many as 270 students belonging to several
disciplines fabricated a total of 45 robots at the CFl Workshop in IIT-M. Each robot consisted of a high
RPM motor at its centre, with two rotating scrub pads that directed the dust into the Central Suction
Mechanism, which was collected by a filter in the vacuum tunnel. They were controlled over Bluetooth
froman App based on Android platform. The robots cleaned an area of 750 sqft simultaneously non -stop
formore than 15 minutes to create anew record. No manual interventionwas allowed inside the cleaning
area afterthe start of the exercise. Speaking about the initiative, Prof B Ravindran, Faculty-in-Charge, CFl,
said, "Robotics is one of the oldest co-curricular activity "at IIT-M. "In the past, IIT-M teams have
successfully participated in various global competitions", he said. This record is the latestin the list of
achievements of the robotics groups atthe Centre forInnovation, he added. UNI GV 1833
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Robots made by lIT students make theirway to record books

Prime News, National (Chennai), October 30:- Students at the Indian Institute of Technology Madras (I1T-
M) campus on Sunday created anew Asian record for deploying the largest number of robotsfor sweeping
an area.

Nearly 270 students from IIT-M’s Centre For Innovation (CFl) created 45 custom-designed robots, that
wielded afastrotating ‘jhadu’ or scrubberthat cleaned an area the size of badminton court to create the
new record.

The robots were controlled using smartphonesvia bluetooth. Each robot consisted of a high -speed motor
at its centre, with two rotating scrub-pads that directed the dust into the central suction mechanism,
which was collected by a filterinavacuum tunnel.

The robots were controlled using smartphones via bluetooth.


https://citytoday.news/robots-made-by-iit-students-make-their-way-to-record-books/

Prof B Ravindran, CFl Faculty-in-Charge said the record was the latest in the list of achievements by the
robotics groups. “Robotics is one of the oldest co-curricular activity at [IT Madras. In the past, IIT-M teams
have successfully participated in various global competitions,” he said.

Gaurav Lodha, Student Executive Head, CFl, and a Fourth Year Dual-Degree Student, Department of Civil
Engineering listed the benefits of use of robots. “This will also impart technical training to students by
teachingthem the basics of electronics, robotics, automation, wireless communication, 3D printing, rapid
prototyping and software modellingalong with soft skills like teamwork, time management, problem-
solving, communication and leadership,” he said.

Experts claimthat use of robots can contribute to eradication of manual scavengingand also help replace
humansincleaningsewerwaste. (MR, Inputs: Agencies).



Date: 31st October2017

Publication:India.com

Edition: Online

Journalist: NA

Headline: lIT-Madras Students Set Record by Making 45 Robots Clean 750 Square Feet Areato Promote
Swachh Bharat Abhiyan

URL: http://www.india.com/news/india/iit-madras-students-set-record-by-making-45-robots-clean-750-
square-feet-area-to-promote-swachh-bharat-abhiyan-2582882/

IIT-Madras Students Set Record by Making 45 Robots Clean 750 Square Feet Area to Promote Swachh
Bharat Abhiyan

New Delhi, Oct 30: Students of IIT-Madras made 45 robots clean 750 square feet of student activity centre
at campus simultaneously for 15 minutes, that makesita recordin Asiaand India. Inthe CFlworkshop at
IIT-Madras, around 270 students from different disciplines had participated on Sunday.

Robots were fitted with two rotating scrubs that was capable of cleaning an area by navigating dustinto
a central suction mechanism. All the 45 machines were controlled by an Android app over Bluetooth,
reported Times of India.

The eventwas judged by representatives of Asiab Book of Records and India Book Of Records. Afterthe
completion of the event, a provisional certificate was awarded, whereas the final certificate would be
issued once the process of validation and assessment of record evidence is finished.

The event also aimed at boosting Prime Minister Narendra Modi’s Swachh Bharat campaign, said the
institute.
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IIT-M Students for Swachh Bharat Abhiyaan, Clean Area Using 45 Robots in 15 Mins!

Sweepingitcleanfiguratively and literally, [IT Madras students may have setan all-new Asian and Indian
record fordeploying the largest number of robotsto clean an area.

These younginnovators created over 45 robots and sweptan area of 750 square feet clean, puttingall of
themto useinlessthan 15 minutes.
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Over 270 studentsfrom various disciplines participated in the CFl Workshop at IIT-Madras on Sunday.
The mechanism used was that each robot had a high RPM (revolutions per minute) motor at its centre,
and two rotating scrub pads that directed the dust into the central suction mechanism, which was

collected by afilterinthe vacuum tunnel, reported the Times of India.

These 45 robots were controlled over Bluetooth viaan Android-based application.


https://www.thebetterindia.com/119720/iit-m-swachh-bharat-abhiyaan-robots/

The event which tookplace at Students Activities Centre on the campus was monitored byrepresentatives
of the Asia Book of Records and the India Book of Records.

Marvelled by the feat, a provisional certificate was awarded to the students after they successfully
demonstrated completion of the exercise



Date: 31st October2017
Publication: Dinakaran

Edition: Chennai

Pageno.: 4

Journalist: NA

Headline: lIT students achievement

NPy LOT T QI H6IT FT SN

Gy gursnsm JRIRIG WO S35 MK AT Falig gidagrids, 45 GrrBunssen apevd 750 g oy GaTswL BLHME
saoii |5 Eblmuseileo s@mib Qelig srpemen umLGgenomen]. Rbes srmeosn ghwr Uk KU GQuésticen
wpmih @pF Ld GrasriCay gfuspiisy @UbQuUbmishen gy .




Date: 31st October 2017

Publication: Domain B

Edition: Online

Journalist: NA

Professor: Prof BRavindran

Alumni/student: Gaurav Lodha

Headline: lIT-Madras students set record with 45 robotic cleaners

URL: http://www.domain-b.com/technology/electronics/20171031 robotic cleaners.html

IIT-Madras students set record with 45 robotic cleaners

IIT-Madras students have fabricated 45 robots to simultaneouslyclean an area of 750 square feet for over
15 minutes on Sunday, ina majorinitiativeaimed at sustaining and strengthening the concept of Swachh
Bharat Abhiyan.

A total of 270 studentsfrom [IT-M's Centre For Innovation (CFl) created 45 custom-designed robots that
wielded afast rotating 'jhadu’ or scrubberthat cleaned an area the size of badminton court to create the
new record.

Each robot is fitted with a high RPM motor at the centre, with two rotating scrub pads that direct dust
intothe central suction mechanism, while afilterin the vacuum tunnel collects the dust.

The robots were controlled over Bluetooth viaan Android-based application.

Representatives of the Asia Book of Records and the India Book of Records, who adjudicated the event at
Students Activities Centre on the campus, have awarded a provisional certificate after the successful
completion of the exercise.

The final certification would follow after validation and assessment of the record evidences.

Prof B Ravindran, CFl faculty-in-charge, said the record was the latest in the list of achievements by the
robotics groups. "Robotics is one of the oldest co-curricular activities at [IT Madras. In the past, IIT-M
teams have successfully participated in various global competitions," he said.

Gaurav Lodha, student executive head, CFl, and a fourth year dual-degree student in the department of
civil engineering, listed the benefits of use of robots.

"This will also impart technical training to students by teaching them the basics of electronics, robotics,
automation, wireless communication, 3D printing, rapid prototyping and software modelling along with
soft skills like teamwork, time management, problem-solving, communication and leadership," he said.

Experts claimthe use of robots can contribute to eradication of manual scavengingand also help replace
humansincleaningsewerwaste.
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lIT Madras is a multi-cultural campus
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IIT-M students celebrate Joy of Giving Week with lunch for support staff

CHENNAI: Students of the IndianInstitute of Technology- Madras celebrated Daan Utsav, a week-long Joy
of Giving festival of philanthropy, with a thanksgiving lunch forthe institute's support staff on Wednesday.
Supportstaff, including security guards, cleaning staff, mess workers, bus drivers and others participated
inthe celebrations.

This is the second year that [IT-Madras is celebrating the festival with the events being organised by the
IIT-Madras Branding Cell of International and Alumni Relations Student Council. The celebrations, which
began on Monday, will be ontill October 8.

The Joy of Giving Week is celebrated every year through 'acts of giving'- be it time, money, resources and
skills- spanning the corporate, NGO and the government sector besides schools, colleges and the general
public.

"The students of the International and AlumniSecretariat have been playinga major role in the past two
years with [IT-M's Daan Utsav, and this yeartoo, have come up with some laudable initiatives.Just as our
alumni give back to society by creating jobs and boosting the economy, so do our students-- albeit in a
different context," said Prof R Nagarajan, dean, internationaland alumni relations, IIT Madras.

Several other events are also planned for the week. They include beautifying Velachery railway station
with the help of Fine Arts Club on October 7, informal games in collaboration with Hindi Mitra Mandal
and donations to the Cancer Institute.
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IIT Madras students celebrate the Joy of Giving Daan Utsav

Chennai, 04 October2017: Indian Institute of Technology Madras students are celebrating the week-long
festival of philanthropy —Daan Utsav — from 2nd to 8th October2017.

The Joy of Giving Week is celebrated every year through "acts of giving" - money, time, resources, and
skills - spanning the corporate, NGO and the government sector besides schools, colleges and the general
public. Thisisthe second year|IT Madras is celebrating Daan Utsav, whichis organised by the [IT Madras
Branding Cell of Internationaland Alumni Relations Student Council.

Speaking about the initiative, Prof. R. Nagarajan, Dean, International and Alumni Relations, |IT Madras,
said, "The students of the Internationaland AlumniSecretariat have beenplayinga majorrole in the past
two years with IITM's Daan Utsav, and this year too, have come up with some laudable initiatives. Just as
our alumni give back to society by creating jobs and boosting the economy, so do our students-- albeit in
a different context. I'm proud of the philanthropic work they do, and their total dedication to such
worthwhile causes."

Last year, IIT Madras students celebrated Daan Utsav by organising Thanksgiving Lunch for the support
staff and mural painting at Kasturibai Nagar Railway Station. This year, students have planned several
activities:

* Thanksgiving Lunch on 4th October 2017 for the support staff (security guards, cleaning staff, mess
workers, bus drivers etc.)

* Beautifying of Velachery Railway Station with the help of Fine Arts Club on 7th October 2017

* Informal Games - in collaboration with Hindi Mitra Mandal

* Donations—to the CancerInstitute, Chennai

Elaborating on the initiative Ms. Vineesha Badabhagni, Secretary, International and Alumni Relations, IIT
Madras, says, “As a part of Daan Utsav festival, people all over India come together and celebratethe joy
of giving. We atlIT Madras wantto celebrate the same in our capacity. Every student here is encouraged
and given a chance to volunteer. The span of activities is also versatile giving a student flexibility to
contribute - time, money, efforts, etc. This festival evokes a sense of giving among lITians who are the
makers of future India”.
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ON THE ROAD

Memories for life
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Giving back

Indian Institute of
Technology
Madras students
celebrated Daan
Utsav, a week-
long festival of
philanthropy,
from October 2 to 8. The Joy of Giving Week is
celebrated every year through “acts of giving”
- money, time, resources, and skills.
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Found in Translation: A few noteworthy initiatives are helping Indian literature breach the language
barrier

Translation efforts seem to almost always come out of passion, especially in the Indian publishing space.
Take the Murty Classical Library, launchedin January 2015 which “aims to make available the great literary
works of Indiafrom the pasttwo millennia” orthe new IndianNovels Collective which felt “young readers
needed to accesstherich literature in Indian languages.” The collective is nowin the process of translating
100 novels fromacross Indiawith a special thrust on Hindi.

Very few publishers in India focus on translation with the vigour and discipline that for instance, the
Oxford University Pressdoes.The academic press which has beenin India for over a century now, recently
announcedits plans to enterIndian languages with translations of its back titlesto Hindi and Bengali. This
is an interesting development that yet again makes the case for India as a rich, prime player in the
translation game, where bookstravelinto the English speaking world and away fromitaswell, into India’s
various languages. Much the way classics of various languages can enrich English, so too can local
languages gain from English.

Kolkata-based Seagull Books is a unique gem, as well as a delightful aberrationin the Indian translation
story. Seagull, which publishes world literature and sells translation across the globe, is an important
player not just in India. It is also the third largest publisher of translated fiction in the United States of
America!

On a global scale, another new game-changer is afoot. In October 2015, AmazonCrossing announced a
whopping $ 10 million commitment to translating books into English and in the same yearemerged as the
largest publisherof translations in the USA. Earlier this year, AmazonCrossing opened up its submissions
to 13 languagesincluding Hindi and Bengali.

Nurturing of translation talent in India is also a relatively new and interesting space. Sangam House, an
international writers' residency, has been at the forefront with various initiatives. For instance, The
Simurgh Project on Words Without Borders brings Kashmiri poetry outtothe world and it all started with
a nine-day workshop in Srinagar and Pahalgam that brought together translators, poets, scholars and
writers. In June 2017, Sangam hosted the Yali Translation Workshop where MT Vasudevan
Nair's Manjuwas translated from Malayalam to Tamil by R Shalini with N Sukumaran, Vivek
Shanbhag’s Ghachar Ghochar was translated from Kannada to Hindi by Ajai Kumar Singh with Rah ul Soni,
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from Kannada to Konkani by Ramesh Lad with Damodar Mauzo, poets Lal Ded, Rupa Bhawani, Arnimal
and Habba Khatoon were translated from Kashmiri to English by Neerja Mattoo with Arshia Sattar, Rahul
Soniand PoornaSwami.

Says Arshia Sattar of Sangam House, “It is always important to nurture translators. We always need
translations to read from other languages and other cultures, the more we have, the luckier we are. It's
also important to nurture a community of translators, so that we can share our trials as well as our
triumphs. Ourwork gets better when wetalk to each otherabout our work, our positions, ourtechniques,
our tricks.”

"The project came about like so many other projects — the stars were right. What that means is that
people whowereinterestedin the samethings got together, wefound agenerousand committedfunder
who also cares deeply about sharing literature across languages and we were ready to go. It's about
planning and pulling people together and then you need a large dollop of luck — that's where the stars
comein,” she said.

At the IIT Madras, the Department of Humanitiesand Social Studiesisabuzzasit prepares foran event of
great significance that includes three events around the idea of translation. Professor Srilata K and
Professor SwarnalathaR elaborate: “Mappingthe Ahampuram is aset of three events really, all organised
around the thematic of women’s writing in Tamil. As part of the morning’s inaugural, the Tamil writer R
Meenakshi willbe releasing a book of poems by the writer Sakthi Arulanandam which was published with
the help of a grant from IIT Madras. Dr V Padma (Mangai) will then deliverthe keynote address.”

Followingthis,the event willfeature two panel discussions, one on the important theme of women writing
the body. “There is a history to this,” the duo explains, “Not many years ago, some of our participating
writers received threats and hate mail for daring to write about their bodies and sexualities. This is
perhapsthe firsttime these writers are meeting again afterthat. The other panelis meant to debate the
question of what it means to be a woman writer, the politics of writing as a woman — both topical
guestionsforfeminism, especially in our context.”

In the afternoon, the organisers have planned a translation workshop where registered participants can
(underthe guidance of Prof Azhagarasanfrom the University of Madras) try their hand at translating a set
of carefully curated writings by participating writers.

In the evening, there is a screening of the film SheWrite by professors AnjaliMonteiro and KP Jayasankar
from TISS, Mumbai. This film weaves together the narratives and work of Tamil women poets: Kutti
Revathi, Salma, Malathi Maithri, Sukirtharani — all of whom are participating in the event. Thisevent is
opento all, as isthe morning’s session.

Askediftheysee agap even withinthe academicspace as far as the craft of translationis concerned and
if they hope to address that wit this event, the say, “Certainly, yes, there is a gap. Academiais quite a
different sort of beastfrom anythinghandson — be itwriting or translation. And yet, of course, it feeds
off the work of writers and translators! There is certainly aninterestamongacademics in the question of
translation, since so many of the literary texts we read evenin EnglishStudies, have travelledinto English
from otherlanguages. Today, we read Neruda and Marquez as part of the canon almost. We cannot and



must not forget that they had other histories and that someone, some gifted translator out there, has
made it possible forustoread them! We also see this translation project as an attempt to foreground the
significance of those Tamil women writers whose writings are relatively unknown to the Anglophone
world. This, we hope, will help the academia to include more regional voices in the 'canon' of Indian

writing.”
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liT-M to host meet
on Tamil women
writers, poets

Chennai: Indian Institute of
Technology, Madras, will host a
symposium ‘Mapping the Ah-
ampuram’ focusing on conte-
mporary Tamil women writers
and poets here on October 26
The symposium is an outcome
of an exploratory project fund-
ed by |IT Madras, for which the
department of humanities inter-
viewed contemporary Tamil
women writers, a release from
the premier institute here said.
A translation workshop would
also be held and would be con-
ducted by Prof R. Azhagarasan
from the department of English,
University of Madras. The par-
ticipants would be taught the
“fine art of translation” and also
have an opportunity to read
their translations along with the
other participants. V. Padma
(Mangai), renowned theatre
activist and writer, will deliver
the keynote address at the
symposium. —PT/
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IIT Madras to host meet on Tamil women writers, poets

Chennai, Oct 23 Indian Institute of Technology, Madras, willhost a symposium 'Mapping the Ahampuram'
focusing on contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers,arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolvearound relevant topics like 'Whatit meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity to read their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium.
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IIT Madras to host meet on Tamil women writers, poets

Indian Institute of Technology, Madras, will host a symposium 'Mapping the Ahampuram' focusing on
contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers, arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolve around relevant topics like 'What it meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity to read their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium.
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IIT Madras to host meet on Tamil women writers, poets

Chennai: Indian Institute of Technology, Madras, will host a symposium 'Mapping the Ahampuram'
focusing on contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers, arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolvearound relevant topics like 'Whatit meansto bea
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity toread their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium.
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IIT Madras to host a Symposium on Contemporary Tamil Women Writers and Poets

Chennai, 23rd October2017: Indian Institute of Technology Madras will host a Symposium - “Mapping the
Ahampuram” —focusing on Contemporary Tamil Women Writers and Poets on 26th October2017.

The symposium is an organic outcome of an exploratory project funded by IIT Madras for which the
Department of Humanities interviewed contemporary Tamil Women Writers whose writings discuss the
implication of ‘women’s place’ in social discourses.

Mangai (pseudonym forDr. V. Padma), Renowned Theatre Activist, Academician, Writer and Director of
“PaniThee,” will be deliveringthe Keynote address.

Speaking aboutthe Symposium, Prof. R. Swarnalathaand Prof. K.Srilata, Department of Humanities and
Social Sciences, IIT Madras, and conference coordinators, said, “We want to focus on women writers
whose personal histories have been erased and made invisible. We wantto look atissuesthat preoccupy
these writers as women and as ‘translators’ of culture and history. We feel that there is a need for an
alternative form of criticism that is personal and pedagogical, analytical and reflective at the same time.”
Further, Prof. R. Swarnalatha and Prof. K. Srilata said, “We have selected the genre of the personal
interviewto explore theauthor’s culturalbackgrounds and relevant personal historiesthat are mostly not
given adequate importancein ‘strictly’ academiccriticism.”

The Event has 3 components:

1. Panel Discussions

2. ATranslation Workshop, and
3. ATranslation Workshop

The panel discussions revolve around relevant topics like ‘What it means to be awoman writer today’ and
‘Writing the Body’. The Translation Workshop, conducted by Prof. R. Azhagarasan, Dept. of English,
University of Madras, will involve participants drawn from various colleges in Chennai. The participants
will be taught the fine art of translation and will also have an opportunity to read their translations along
with the other participants.

The Symposium will conclude with the screening of the film ‘Shewrite’ (2005) which weaves together the
narratives and work of four Tamil women poets: Ms. Salma, Ms. Kuttirevathi, Ms. Malathy Maitri and Ms.
Sukirtharani.
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The film will be anchored by the directors, Ms. Anjali Monteiro and Mr. K.P. Jayasankar, Professorsatthe
School of Media and Cultural Studies, Tata Institute of Social Sciences, Mumbai. Both of them are involved
in media production, teaching and research. Their documentary films, which have been screened across
the world, have won 32 national and international awards.

The writers and poetstakinginthe Symposiuminclude Ms.Bama, Ms. Kutti Revathi, Ms. R.Meenakshi,Ms.
Salma, Ms.Malathy Maithri, Ms. Sukirtharani, Ms. Manushi Bharati, Ms. llampirai, Ms. Sakti Arulanandam,
Ms. Brindha Sethu, Ms. [lampirai and Ms. Kavin Malar. The Symposiumis an endeavourto bringall these
writers in conversation with each other. The creation of a repository of author interviews will be an
invaluable source of information, validation and supportto researchersinthe field of genderstudies and
alsoto new writers seeking to refine their craft, add Prof. R. Swarnalatha and Prof.K. Srilata.
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IIT Madras to host meet on Tamil women writers, poets

Chennai, Oct 23 (PTI) Indian Institute of Technology, Madras, will host a symposium Mapping the
Ahampuram focusing on contemporary Tamil women writers and poets here on October 26. The
symposium is an outcome of an exploratory project funded by IIT Madras, for which the Department of
Humanities interviewed contemporary Tamil women writers, a release from the premier institute here
said. The meetwill have panel discussions that will revolve around relevanttopics like What it means to
be a woman writertoday and writing the body. A translation workshop would also be held and would be
conducted by Prof R Azhagarasan from the Department of English, University of Madras. The participants
would be taught the "fine art of translation" and also have an opportunity to read their translations along
with the other participants. V Padma (Mangai), renowned theatre activist and writer, will deliver the
keynote address atthe symposium. PTIVGN APRAPRNTR
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IIT Madras to host meet on Tamil women writers, poets

Chennai, Oct 23 (PTI) Indian Institute of Technology, Madras, will host a symposium 'Mapping the
Ahampuram'focusing on contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanities interviewed contemporary Tamil women writers,arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolvearound relevant topics like 'Whatit meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity to read their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium. PTIVGN APRAPR.
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IIT Madras to host meet on Tamil women writers, poets

Chennai, Oct 23 (PTI) Indian Institute of Technology, Madras, will host a symposium 'Mapping the
Ahampuram'focusing on contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers, arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolvearound relevanttopics like 'Whatit meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity toread their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium.
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IIT Madras to host meet on Tamil women writers, poets

Indian Institute of Technology, Madras, will host a symposium 'Mapping the Ahampuram'focusing on
contemporary Tamil women writers and poets here on October 26.

The symposiumis an outcome of an exploratory project funded by IIT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers, arelease from the premieri nstitute here

said.

The meetwill have panel discussions that will revolvearound relevant topics like 'Whatit meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity to read their
translations along with the other participants. V Padma (Mangai), renowned theatre activist and writer,
will deliverthe keynote address at the symposium.
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IIT Madras to host meet on Tamil women writers, poets
Chennai: Indian Institute of Technology, Madras, will host a symposium 'Mapping the Ahampuram'
focusing on contemporary Tamil women writers and poets here on October 26.

The symposium is an outcome of an exploratory project funded by [IT Madras, for which the Department
of Humanitiesinterviewed contemporary Tamil women writers, arelease from the premierinstitute here
said.

The meetwill have panel discussions that will revolvearound relevant topics like ‘Whatit meansto be a
woman writertoday'and 'writingthe body'.

A translation workshop would also be held and would be conducted by Prof R Azhagarasan from the
Department of English, University of Madras.

The participants would be taught the "fine art of translation" and also have an opportunity to read their
translations along with the other participants.

V Padma (Mangai), renowned theatre activist and writer, will deliver the keynote address at the
symposium.
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views on artificial intelligence sought
‘Cheanai, October |

The task force on artificial intelligence for
economic development constituted by
Commerce Ministry has invited public opinion
seeking suggestions and opinions for
consideration by task force. ['T-Madras has
launched a website (hetp:ffaitf.org.in) te aid the
task force in collecting public opinion. The task
farce constituted last month is chaired by vV
Kamakoti, Reconfigurable Intelligent Systems
Engineering (RISE) Laboratary, Department of
Computer Science and Engineering, IfT Madras,
to explore possibilities to leverage Al for
development across various fields, says a press
release from the institute. OURBUREAU

|
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IT's lighting up our villages

Blexsy Mathew Prasad finds out about 11T Madras's katest
iniciative to bring solar technology w rural Telangana
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NIT Goa, lIT Madras to ink MoU

Panaji: National Institute of Technology (NIT), Goa, will sign an MoU with the Indian Institute of
Technology (11T), Madras, under which 10% of the NIT's graduates will receive orientation from [IT Madras
to prepare themto qualify for doctorate programmes at lITs. "We want to ensure that 10% of our students
go directlyintothe line of research," NIT Goa director Gopal Mugeraya said.

This year 44 students received a masters degree from NIT Goa. Ten percent of all students passing out
fromthe masters programme will be eligibleto receive orientation at IIT Madras from the next academic
year2018-19.

"At NIT Goa, students are continuously encouraged to take up innovative research projects relating to
societal needs," Mugerayasaid.
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Verizon and lIT Madras help light up 300 homes inIndia

For over a thousand people in rural Telengana in south India, nights without electricity have faded out
into oblivionthanks to an innovationfrom a premier engineering school in the country and Verizon's
commitmentto usingtechnology to transformlives.

At a recent event organized at a small hamlet near Hyderabad, leaders from Verizon India, including
Kalyani Sekar, MD &VP, and Ramesh S.Kumar, General Manager-HR, along with representatives from
Indian Institute of Technology (IIT) Madras, came together to mark the success of one of the largest
installations of the Inverterless Solar Technology in the country.

Verizon India provided a financial grant of Rs. 75 lakhs (approximately $116, 000 USD) required for the
cause.

The initiativeled by IIT Madras to provide uninterrupted power using Inverterless Solar Technology to 300
householdsspread acrossfourhamletsinrural Telangana, India, tiesin perfectly with Ve rizon's CSR goals.

Leaders from Verizon India came together to mark the success of one of the largest installations of the
Inverterless Solar Technology in the country.

This technology has been developed in-house by IIT and transferred to and commercialized by Cygni
Energy Private limited, to carry out the installations. The Inverterless System, comprisinga 125Wp Solar
Panel, a 1kWh battery, an Inverterless controller unitand DCwas installedin June 2017, making sustained
powersupplyareality forthe people fromfour of the hamletsinthe area.

Thistechnology brings multiple benefits to these hamlets:

The path-breakingideatookshape underthe guidance of Prof. Ashok Jhunjhunwala, Professor, [IT Madras
and Principal Advisor, Ministries of Powerand New and Renewable Energy, Government of India.

Commentingonthe project, Kalyanisaid, "At Verizon, our commitment to empower communitiesaround
us is rooted in the firm belief that technology has the power to make lives better. Verizon India's
collaboration with [IT Madras to implement the Inverterless Solar System for 'near off-grid' areas in
Telangana, is a reaffirmation that we share our success with the community to make the world in which
we work betterthan it was yesterday."
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IIT Madras Professorelected as Chairman of Mobile Payment Forum of India

Chennai: Indian Institute of Technology Madras Professor Gaurav Raina has been electedas the Chairman
of Mobile Payment Forum of India (MPFI), which played a key role in developing interoperability and
security standards forImmediate Payment Service (IMPS) and later, the Unified Payments Interface (UPI)
builtuponthe IMPS platform.”

A jointinitiative of Institute for Development and Researchin Banking Technology, Hyderabad and Rural
Technology Business Incubator (RTBI), IIT Madras, taken up in 2006, MPFI’s mission is to enable mobile
payments and mobile financial services by everyonein Digital India through secure, efficientand low-cost
transaction.

Speaking about his priorities, Prof. Gaurav Raina, Associate Professor, Department of Electrical
Engineering, [IT Madras, said, “The MPFI will focus on Future solutions such as Voice-based
Authentication, Security and Privacy. Anotherarea of priority will be the UPI platform, including the BHIM

application.”

Creating User awareness, Simplifying Message Formats for SMS banking, and Proximity Solutions,
including NFC (Near Field Communication), will also be taken up in the next few months. The MPFI will
work closely with National Payments Corporation of India (NPCI) to play a key role in this critical
transformation, he said.

The IMPS and UPI platforms have been completely designed, architected and engineered in India. These
digital platforms are world class, and inthe comingyears, millions of Indians will stand to benefit.

Prof. Gaurav Raina, took over as the Chairman for a 2-year tenure during the General Meeting of MPFI
held on 4th October 2017, at Mumbai. The NPCI, Public and Private Sector banks, financial institutions,
Government of India, Academia, and Technology Firms, attendedthe meeting to discuss the priorities for
the future.

In August 2017 alone, over 90 million financial transactions took place using IMPS and UPI platforms.
Transactions on IMPS have doubled each year overthe last two years, with over 500 million transactions
being completed in FY 2016-2017. These massive growth numbers are but a small indication of the
tremendous potential for mobile paymentsinthe Indian economy.


http://indiaeducationdiary.in/iit-madras-professor-elected-chairman-mobile-payment-forum-india/
http://indiaeducationdiary.in/iit-madras-professor-elected-chairman-mobile-payment-forum-india/

Today, the MPFI is positioned as a pivotal solutions-oriented think tank focusing on developing policy
frameworks, supporting businesses and building out the technology platforms further.

Accordingto Prof. Gaurav Raina, “We have onlyseenthe tip of the icebergin mobile payments. There is
tremendous potential for IMPS and UPI-based payments to change the face of Indian economy, by
increasing efficiency, enhancing financialinclusion and fosteringinnovation.”

“We will see the solid growth in mobile payments be further accelerated through network effects, once a
critical mass of usersis achieved. Individuals, start-ups and small enterprises, as well as large businesses
will benefitfromthese gains,” he said.

The next meeting of MPFl is expected to be held inJanuary 2018. In subsequent meetings, the MPFI will
also host sessions for show-casing innovative solutions by financial technology companies and start-up
companiesworkinginthisspace.
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1IT-M Professor elected MPFI Chairman

Chennai, Oct 16 (UNI) Prof Gaurav Raina of Indian Institute of Technology, Madras, has been elected as
Chairman of Mobile Payment Forumof India (MPFI), which played a key rolein developing interoperability
and security standards for Immediate Payment Service (IMPS) and later, the Unified Payments Interface
(UP1) built upon the IMPS platform.”

A jointinitiative of Institute for Developmentand Research in Banking Technology, Hyderabad, and Rural
Technology Business Incubator (RTBI), IIT Madras, taken up in 2006, MPFI’s mission was to enable mobile
payments and mobile financial services by everyonein Digital Indiathrough secure, efficient and low -cost
transaction.

Prof Gaurav, Associate Professor, Department of Electrical Engineering, [IT-M, said “the MPFI will focus
on Future solutions such as Voice-based Authentication, Security and Privacy.

"Anotherarea of priority will be the UPI platform, including BHIM application", he said, an IIT-M release
here today said.

Creating User awareness, Simplifying Message Formats for SMS banking, and Proximity Solutions,
including NFC (Near Field Communication), will also be taken up in the nextfew months.

The MPFI will work closely with National Payments Corporation of India (NPCI) to play a key role in this
critical transformation, he said.
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IIT-M Professor elected MPFI Chairman

Chennai: Indian Institute of Technology Madras Professor Gaurav Raina has been electedas the Chairman
of Mobile Payment Forum of India (MPFI), which played a key role in developing interoperability and
security standards forImmediate Payment Service (IMPS) and later, the Unified Payments Interface (UPI)
builtuponthe IMPS platform.”

A jointinitiative of Institute for Development and Research in Banking Technol ogy, Hyderabad and Rural
Technology Business Incubator (RTBI), IIT Madras, taken up in 2006, MPFI’s mission is to enable mobile
payments and mobile financial services by everyonein Digital India through secure, efficientand low -cost
transaction.

Speaking about his priorities, Prof. Gaurav Raina, Associate Professor, Department of Electrical
Engineering, [IT Madras, said, “The MPFI will focus on Future solutions such as Voice-based
Authentication, Security and Privacy. Another area of priority will be the UPI platform,including the BHIM
application.”

Creating User awareness, Simplifying Message Formats for SMS banking, and Proximity Solutions,
including NFC (Near Field Communication), will also be taken up in the next few months. The MPFI will
work closely with National Payments Corporation of India (NPCI) to play a key role in this critical
transformation, he said.

The IMPS and UPI platforms have been completely designed, architected and engineered in India. These
digital platforms are world class, and in the comingyears, millions of Indians will stand to benefit.

Prof. Gaurav Raina, took over as the Chairman for a 2-year tenure during the General Meeting of MPFI
held on 4th October 2017, at Mumbai. The NPCI, Public and Private Sector banks, financial institutions,
Government of India, Academia, and Technology Firms, attendedthe meeting to discuss the priorities for
the future.

In August 2017 alone, over 90 million financial transactions took place using IMPS and UPI platforms.
Transactions on IMPS have doubled each yearoverthe last two years, with over 500 million transactions
being completed in FY 2016-2017. These massive growth numbers are but a small indication of the
tremendous potential for mobile paymentsin the Indian economy.
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Today, the MPFI is positioned as a pivotal solutions-oriented think tank focusing on developing policy
frameworks, supporting businesses and building out the technology platforms further.

Accordingto Prof. Gaurav Raina, “We have onlyseenthetip of the icebergin mobile payments. There is
tremendous potential for IMPS and UPI-based payments to change the face of Indian economy, by
increasing efficiency, enhancing financialinclusion and fosteringinnovation.”

“We will see the solid growth in mobile payments be further accelerated through network effects, once a
critical mass of usersis achieved. Individuals, start-ups and small enterprises, as well as large businesses
will benefitfromthese gains,” he said.

The next meeting of MPFl isexpected to be heldinJanuary 2018. In subsequent meetings, the MPFI will
also host sessions for show-casing innovative solutions by financial technology companies and start-up
companiesworkinginthisspace.
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IIT-M prof elected MPFI
chairman:IIT Madras
professor Gaurav Raina
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Forum of India (MPFI), the
body which focuses on
voice-based authen-
tication, security, and
privacy aspects of mobile
usage.
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IT-M professor elected
new MPF| Chairman

Ouit BUREAU

Chennal: Indian Institute of Technology Madras (IIT-M) Pro-
fessor Gaurav Raina has been elected as the Chairman of Mo-
bile Payment Forum of India (MPF1), which played a key role
in deveioping interoperability and security standards for Im-
mediate Payment Service (IMPS). The Unified Payments In-
terface (UPI) built upon the IMPS platform.

Speaking on the occasion, Prof, Gaurav Raina, Associate
Professor, Department of Electrical Engineering, IIT Madras,
said, “The MPFI will focus on Future solutions such as Voice-
based Authentication, Security and Privacy. Another area of
priority will be the LPI platform, including the BHIM applica-
tion." The professor took over as the Chairman for two-year
tenure. He was elected as Chairman at a general meeting of
MPFI held on October 4, in Mumbal. Gaurav Raina said, “We
have only seen the tip of the iceberg in mobile payments.
There is tremendous potential for IMPS and UPI-based pay-
ments to change the face of Indian economy, by increasing
efficiency, enhancing financial inclusion and fostering inno-
vation."

The next meeting of MPF| is expected to be held in January
2018. In subsequent meetings, the MPFI will also host ses-
sions for show-casing innovative solutions by financial tech-
nology companies and start-up companies working in this
space. A joint initiative of Institute for Development and Re-
search in Banking Technology, Hyderabad and Rural Technol-
ogy Business Incubator (RT81), IIT Madras, taken up in 2006,
MPFI's mission is to enable mobile payments and mobile fi-
nancial services by everyone in Digital India through secure,
efficient and low-cost transaction.
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IIT Madras Professorelected as Chairman of Mobile Payment Forum of India

Chennai, 16th October 2017: Indian Institute of Technology Madras Professor Gaurav Raina has been
elected as the Chairman of Mobile Payment Forum of India (MPFI), which played akey role in developing
interoperability and security standards for Immediate Payment Service (IMPS) and later, the Unified
Payments Interface (UPI) built upon the IMPS platform.”

A jointinitiative of Institute for Development and Researchin Banking Technology, Hyderabad and Rural
Technology Business Incubator (RTBI), IIT Madras,taken up in 2006, MPFI’s mission is to enable mobile
paymentsand mobile financial services by everyonein Digital India through secure, efficientand low-cost
transaction.

Speaking about his priorities, Prof. Gaurav Raina, Associate Professor, Department of Electrical
Engineering, [IT Madras, said, “The MPFI will focus on Future solutions such as Voice-based
Authentication, Security and Privacy. Anotherarea of priority will be the UPI platform, including the BHIM
application.”

Creating User awareness, Simplifying Message Formats for SMS banking, and Proximity Solutions,
including NFC (Near Field Communication), will also be taken up in the next few months. The MPFI will
work closely with National Payments Corporation of India (NPCI) to play a key role in this critical
transformation, he said.

The IMPS and UPI platforms have been completely designed, architected and engineered in India. These
digital platforms are world class, and in the coming years, millions of Indians will stand to benefit.

Prof. Gaurav Raina, took over as the Chairman for a 2-year tenure during the General Meeting of MPFI
held on 4thOctober 2017, at Mumbai. The NPCI, Public and Private Sector banks, financial institutions,
Government of India, Academia, and Technology Firms, attendedthe meeting to discuss the priorities for
the future.

In August 2017 alone, over 90 million financial transactions took place using IMPS and UPI platforms.
Transactions on IMPS have doubled each year overthe last two years, with over 500 million transactions
being completed in FY 2016-2017. These massive growth numbers are but a small indication of the
tremendous potential for mobile paymentsinthe Indian economy.
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Today, the MPFI is positioned as a pivotal solutions-oriented think tank focusing on developing policy
frameworks, supporting businesses and building out the technology platforms further.

Accordingto Prof. Gaurav Raina, “We have onlyseenthe tip of the icebergin mobile payments. There is
tremendous potential for IMPS and UPI-based payments to change the face of Indian economy, by
increasing efficiency, enhancing financialinclusion and fosteringinnovation.”

“We will see the solid growth in mobile payments be further accelerated through network effects, once a
critical mass of usersis achieved. Individuals, start-ups and small enterprises, as well as large businesses
will benefitfrom these gains,”he said.

The next meeting of MPFI is expected to be held inJanuary 2018. In subsequent meetings, the MPFI will
also host sessions for show-casing innovative solutions by financial technology companies and start-up
companiesworkinginthisspace.
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MPFI plan to come out with user-friendly features

The Mobile Payment Forum of India (MPFI), a think tank, has setits eyes on coming out with a number of
user-friendly features like voice-based authentication, atop official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFI's mission "is to enable mobile payments and
financial services through secure, efficientand low cost transaction."

It played a key role in developinginteroperability and security standards forImmediate Payment Service
(IMPS), the basic platform for mobile payments,and laterthe Unified Payments Interface (UPI), built using
IMPS.

MPFI's stakeholdersinclude policy makers, banks, telcos and others.

"MPFIwill focus on futuristicsolutions such as voice based authentication and security and privacy, among
others," MPFI Chairman Gaurav Raina said.

As a solutions oriented thinktank, MPFl was looking atissues across policy, business and technologyover
short, medium and long-term horizons, he said during an interaction with.

Raina, a Professor at Indian Institute of Technology, Madras (IIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field

Communication (tap and pay) would also be taken up in the coming months.

For instance, MPFI was working towards standardisation of message formats for SMS banking across
banks, he said.

"Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channel foratleast basicfinancial servicesshouldbe promoted and needs standardisation," he explained.

For example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
wheneverafinancial transactionis done, but the aim was to make it easier formore and more people.
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Further, elderly people may not be comfortable with otherkinds of technology, he said.

"So can we notthink of a world where voice playsaveryimportantrole in banking," he said on efforts on
designingvoice-based authentication.

MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI.

As many as 500 milliontransactions were doneon IMPSin FY 2016-17, he said.

"These massive growth numbers are but a small indication of the tremendous potential for mobile
paymentsinthe Indian economy," he said.
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MPFI plan to come out with user-friendly features

Chennai, Oct 29 () The Mobile Payment Forum of India (MPFI), a think tank, has setits eyes on coming out
with a number of user-friendly features like voice-based authentication, a top official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFI's mission "is to enable mobile payments and
financial services through secure, efficientand low cost transaction."

It played a key role in developinginteroperability and security standards for Immediate Payment Service
(IMPS), the basic platform for mobile payments,and laterthe Unified Payments Interface (UPI), built using
IMPS.

MPFI's stakeholdersinclude policy makers, banks, telcos and others.

"MPFIwill focus on futuristicsolutions such as voice based authentication and security and privacy, among
others," MPFI Chairman Gaurav Raina said.

Asa solutions oriented thinktank, MPFl was looking atissues across policy, business and technology over
short, medium andlong-term horizons, he said during an interaction with.

Raina, a Professor at Indian Institute of Technology, Madras (lIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field
Communication (tap and pay) would also be taken up in the coming months.

For instance, MPFI was working towards standardisation of message formats for SMS banking across
banks, he said.

"Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channel foratleast basicfinancial servicesshouldbe promoted and needs standardisation," he explained.

For example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
wheneverafinancial transactionis done, but the aim was to make it easier for more and more people.

Further, elderly people may not be comfortable with other kinds of technology, he said.
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"So can we notthink of a world where voice playsaveryimportantrole in banking," he said on efforts on
designingvoice-based authentication.

MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI.

As many as 500 million transactions were doneon IMPSin FY 2016-17, he said.

"These massive growth numbers are but a small indication of the tremendous potential for mobile
paymentsinthe Indianeconomy," he said. SA APRROH
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MPFI plan to come out with user-friendly features

Chennai, Oct 29 (PTI) The Mobile Payment Forum of India (MPFI), a think tank, has setits eyes on coming
out with a number of user-friendly features like voice-based authentication, a top official said. A joint
initiative of the Institute for Development and Research in Banking Technology, Hyderabad and Rural
Technology Business Incubator, [IT Madras, MPFls mission "is to enable mobile payments and finandal
services through secure, efficient and low cost transaction." It played a key role in developing
interoperability and security standards for Immediate Payment Service (IMPS), the basic platform for
mobile payments, and later the Unified Payments Interface (UPI), built using IMPS. MPFIs stakeholders
include policy makers, banks, telcos and others. "MPFI will focus on futuristic solutions such as voice based
authentication and security and privacy, among others," MPFI Chairman Gaurav Rainasaid. As a solutions
oriented thinktank, MPFl was lookingatissuesacross policy, business and technology over short, medium
and long-term horizons, he said during an interaction with PTI. Raina, a Professor at Indian Institute of
Technology, Madras (lIT-M), said others like creating user awareness, simplifying message formats for
SMS banking, proximity payments and Near Field Communication (tap and pay) would also be taken upin
the coming months. Forinstance, MPFl was working towards standardisation of message formats for SMS
bankingacross banks, he said. "Not everyone has a smartphone.. Connectivity could be patchy although
itis getting better.. SMS as a channel for at least basic financial services should be promoted and needs
standardisation," he explained. For example, one mastercode could be used across banks for account
balance purposes, Raina said. On voice-basedauthentication, he said it was being assumed that there was
a certain level of literacy whenever a financial transaction is done, but the aim was to make it easierfor
more and more people. Further, elderly people may notbe comfortable with otherkinds of technology,
he said. "So can we not think of a world where voice plays a very importantrole in banking," he said on
efforts on designing voice-based authentication. MPFI will focus on developing such features over the
comingyears, he said. Giving statistics, Rainasaid that in August 2017 alone, there were over 90 million
financial transactions using IMPS and UPI. As many as 500 million transactions were done on IMPS in FY
2016-17, he said. "These massive growth numbers are buta small indication of the tremendous potential
for mobile paymentsinthe Indian economy," he said. PTISAAPRROH
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Chennai-based think-tank MPFI plans to come out with user-friendly features

MPFI was looking at issues across policy, businessand technology over short, medium and long-term
horizons.

Chennai: The Mobile Payment Forum of India (MPFI), a think tank, has set its eyes on coming out witha
number of user-friendlyfeatures like voice-based authentication, atop official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFl's mission "is to enable mobile payments and
financial services through secure, efficient and low cost transaction."

It played a keyrole in developinginteroperability and security standards forImmediate Payment Service
(IMPS), the basic platform for mobile payments, and later the Unified Payments Interface (UPI), built using
IMPS.

MPFI's stakeholdersinclude policy makers, banks, telcos and others.

"MPFIwill focus on futuristic solutions such as voice based authentication and security and privacy, among
others," MPFI Chairman Gaurav Raina said.

Asa solutions oriented thinktank, MPFl was looking atissues across policy, business and technology over
short, medium and long-term horizons, he said during aninteraction with PTI.

Raina, a Professor at Indian Institute of Technology, Madras (IIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field
Communication (tap and pay) would also be taken up in the coming months.

For instance, MPFI was working towards standardisation of message formats for SMS banking across
banks, he said.

"Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channelforatleastbasicfinancial servicesshouldbe promoted and needs standardisation," he explained.
For example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.
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On voice-based authentication, he said it was being assumed that there was a certain level of literacy
wheneverafinancial transactionis done, but the aim was to make it easier formore and more people.

Further, elderly people may not be comfortable with other kinds of technology, he said. "So can we not
think of aworld where voice plays averyimportantrole in banking," he said on efforts on designing voice -
based authentication.

MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI. As many as 500 million transactions were done on IMPSin FY 2016-17, he said.

"These massive growth numbers are but a small indication of the tre mendous potential for mobile
paymentsinthe Indian economy," he said.
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MPFT to come out
with user-friendly

features: Official
PTI W CHENNAI

he Mobile Payment Forum

of India (MPEFI), a think
tank, has set its eyes on com-
ing out with a number of
user-friendly features like
voice-based authentication, a
top official said. A joint ini
tiative of the Institute for
Development and Research
in Banking Technology,
Hyderabad and Rural
Technology Business
Incubator, IIT Madras, MPFI's
mission "is to enable mobile
payments and financial ser-
vices through secure, efficient
and low cost transaction.”

It played a key role in
developing interoperability
and security standards for
Immediate Payment Service
(IMPS), the basic platform
for mobile payments, and later
the Unified Payments Interface
(UPI), built using IMPS.
MPFI's stakcholders include
policy makers, banks, telcos
and others. “MPFI will focus
on futuristic solutions such as
voice based authentication
and security and privacy,
among others,” MPFI
Chairman Gaurav Raina said.
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MPFI plans to launch
user-friendly features

Chennai: The Mobile Pay-
ment Forum of India (MPFI),
a think tank, has set its eyes
on coming out with anumber
of userfriendly features like
voice-based authentication, a
top official said. A joint ini-
tiative of the Institute for
Development and Research
in Banking Technology, Hy-
derabad and Rural Technol-
ogy Business Incubator, IIT

Madras, MPFI's mission “is
to enable mobile payments
through secure, efficient and
low cost transaction.”

It played a key role in devel-
oping interoperability and se-
curity standards for Immedi-
ate Payment Service, the basic
platform for mobile payments.
“MPFI will focus on futuristic
solutions,” MPFI Chairman
Gaurav Raina said. —PTI
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MPFI plan to come out with user-friendly features

The Mobile Payment Forum of India (MPFI), a think tank, has setits eyes on coming out with a number of
user-friendly features like voice-based authentication, atop official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFI's mission "is to enable mobile payments and
financial services through secure, efficient and low cost transaction."

It played a key role in developinginteroperability and security standards for Immediate Payment Service
(IMPS), the basic platform for mobile payments,and laterthe Unified Payments Interface (UPI), built using
IMPS.

MPFI's stakeholdersinclude policy makers, banks, telcos and others.

"MPFIwill focus on futuristicsolutions such as voice based authentication and security and privacy, among
others," MPFI Chairman Gaurav Raina said.

As asolutions oriented thinktank, MPFl was looking at issues across policy, business and technology over
short, medium and long-term horizons, he said during aninteraction with PTI.

Raina, a Professor at Indian Institute of Technology, Madras (IIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field

Communication (tap and pay) would also be taken up in the coming months.

For instance, MPFI was working towards standardisation of message formats for SMS banking across
banks, he said.

"Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channel foratleast basicfinancial servicesshouldbe promoted and needs standardisation," he explained.

For example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
wheneverafinancial transactionis done, but the aim was to make it easier formore and more people.
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Further, elderly people may not be comfortable with other kinds of technology, he said.

"So can we notthink of a world where voice playsaveryimportantrole in banking," he said on efforts on
designingvoice-based authentication.

MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI.

As many as 500 million transactions were doneon IMPSin FY 2016-17, he said.

"These massive growth numbers are but a small indication of the tremendous potential for mobile
paymentsinthe Indian economy," he said.
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Mobile Payment Forum plans to come out with user-friendly features

Chennai: The Mobile Payment Forum of India (MPFI), a think tank, has set its eyeson comingout witha
number of user-friendlyfeatures like voice-based authentication, a top official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFI's mission "is to enable mobile payments and
financial services through secure, efficientand low cost transaction."

It played a key role in developinginteroperability and security standards for Immediate Payment Service
(IMPS), the basic platform for mobile payments, and later the Unified Payments Interface (UPI), built using
IMPS.

MPFI's stakeholdersinclude policy makers, banks, telcos and others.

"MPFIwill focus on futuristicsolutions such as voice based authentication and security and privacy, among
others," MPFI Chairman Gaurav Raina said.

As asolutions oriented thinktank, MPFl was looking atissues across policy, business and technology over
short, medium and long-term horizons, he said during aninteraction with PTI.

Raina, a Professor at Indian Institute of Technology, Madras (IIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field

Communication (tap and pay) would also be taken up in the coming months.

For instance, MPFI was working towards standardisation of message formats for SMS banking across
banks, he said.

"Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channel foratleast basicfinancial servicesshouldbe promoted and needs standardisation," he explained.

For example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
wheneverafinancial transactionis done, but the aim was to make it easier formore and more people.
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Further, elderly people may not be comfortable with other kinds of technology, he said.

"So can we notthink of a world where voice playsa veryimportantrole in banking," he said on efforts on
designingvoice-based authentication.

MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI.

As many as 500 million transactions were doneon IMPSin FY 2016-17, he said.

"These massive growth numbers are but a small indication of the tremendous potential for mobile
paymentsinthe Indian economy," he said.



Date: 30th October 2017

Publication: Mint

Edition: Online

Journalist: NA

Professor: Prof. Gaurav Raina

Headline: Mobile Payment Forum to come out with user-friendly features

URL: http://www.livemint.com/Industry/Zncj7gme3j2sogXLAptAOO/Mobile -Payments-Forum-to-come-
out-with-userfriendly-feature.html

Mobile Payment Forum to come out with user-friendly features

Chennai: The Mobile Payment Forum of India (MPFI), a think tank, has set its eyes on comingout witha
number of user-friendlyfeatures like voice-based authentication, a top official said.

A jointinitiative of the Institute for Development and Research in Banking Technology, Hyderabad and
Rural Technology Business Incubator, IIT Madras, MPFI’s mission “is to enable mobile payments and
financial services through secure, efficient and low cost transaction.”

It played a key role in developing interoperability and security standards forImmediate Payment Service
(IMPS), the basic platform for mobile payments,and laterthe Unified Payments Interface (UPI), built using
IMPS.

MPFI’s stakeholders include policy makers, banks, telcos and others. “MPFI will focus on futuristic
solutions such as voice based authentication and security and privacy, among others,” MPFI chairman
Gaurav Raina said.

Asa solutions oriented thinktank, MPFl was looking atissues across policy, business and technology over
short, medium and long-term horizons, he said during aninteraction with PTI.

Raina, a Professor at Indian Institute of Technology, Madras (IIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field
Communication (tap and pay) would also be taken up in the coming months. For instance, MPFI was
working towards standardisation of message formats for SMS banking across banks, he said.

“Not everyone has a smartphone.. Connectivity could be patchy although it is getting better.. SMS as a
channelforatleastbasicfinancial servicesshould be promoted and needs standardisation,” he explained.
For example, one mastercode could be used across banks for account balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
whenever a financial transaction is done, but the aim was to make it easier for more and more people.
Further, elderly people may not be comfortable with otherkinds of technology, he said.

“So can we not think of a world where voice playsaveryimportantrole in banking,” he said on efforts on
designingvoice-based authentication.
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MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI.

As many as 500 million transactions were done on IMPS in FY 2016-17, he said. “These massive growth
numbers are but a small indication of the tremendous potential for mobile payments in the Indian
economy,” he said.
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Mobile Payment Forum of India plan to come out with user-friendly features

The Mobile Payment Forum of India (MPFI), a think tank, has setits eyes on coming out with a number of
user-friendly features like voice-based authentication, a top official said. A jointinitiative of the Institute
for Development and Research in Banking Technology, Hyderabad and Rural Technology Business
Incubator, [IT Madras, MPFI’s mission “is to enable mobile payments and financial servicesthrough secure,
efficient and low cost transaction.” It played a key role in developing interoperability and security
standards for Immediate Payment Service (IMPS), the basic platform for mobile payments, and later the
Unified Payments Interface (UPI), built using IMPS. MPFI’s stakeholders include policy makers, banks,
telcos and others. “MPFI will focus on futuristicsolutions such as voice based authentication and security
and privacy, among others,” MPFI Chairman Gaurav Raina said. As a solutions oriented think tank, MPFI
was looking atissuesacross policy, business and technology overshort, medium and long-term horizons,
he said duringan interaction with PTI.

Raina, a Professor at Indian Institute of Technology, Madras (lIT-M), said others like creating user
awareness, simplifying message formats for SMS banking, proximity payments and Near Field
Communication (tap and pay) would also be taken up in the coming months. For instance, MPFI was
working towards standardisation of message formats for SMS banking across banks, he said. “Not
everyone has asmartphone.. Connectivity could be patchy althoughitis getting better..SMS as a channel
for at least basic financial services should be promoted and needs standardisation,” he explained. For
example, one mastercode could be used across banks foraccount balance purposes, Rainasaid.

On voice-based authentication, he said it was being assumed that there was a certain level of literacy
whenever a financial transaction is done, but the aim was to make it easier for more and more people.
Further, elderly people may not be comfortable with other kinds of technology, he said. “So can we not
think of aworld where voice playsavery important role in banking,” he said on efforts on designing voice-
based authentication. MPFI will focus on developing such features overthe comingyears, he said.

Giving statistics, Raina said that in August 2017 alone, there were over 90 million financial transactions
using IMPS and UPI. As many as 500 milliontransactions weredoneon IMPSin FY 2016-17, he said. “These
massive growth numbers are but a small indication of the tremendous potential for mobile paymentsin
the Indian economy,” he said.
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Blame it on the genes

Over a third of Indians carry a set of genetic variations that put them
at higher risk of heart disease

RATNESHWAR THAKUR

bout 35 to 40% of Indi

ans carry a set of genetic
variations which puts them
at o higher risk of heart dis-
ease, finds a new study.

A team ol Indian re-
searchers at 1I'T-Madras (and
in a collaborative effort)
have discovered that carri-
ers of a set of genetic vari
ants in the chromogranin A
(CHGA) gene called 'CHGA
promoter haplotype2” may
be at higher risk for cardi
ovascular and  metabolic
disorders. An estimated 35
10 40% of Indian population
may be carrying this genenc
variant, The study is based
on analysis of genomic DNA
samples from over 750 indi-
viduals in the Indian popu
lation, The research lind-
ings have been published in
the Journal of Biological
Chemistry.  Though  the
CHGA promoter haplotype
is present in other ethnic
populations, it occurs more
frequently in populations of
South Asian atncestry.

“It is a prowin of neur-
oendocrine origin and is
secreted along with hor-
mones like catecholamines,
Earlier studies had sugges-
ted its role in regulation of
cardiovascular and meta-
bolic diseases but there was
no data abour it in South
Asian populations,” savs

¢
s
J4

Lakshml Subramanian, firse
author of this paper.

“We studied genomic
DNA of Indians and dis-
covered a specific set of
changes in the CHGA gene
sequence called haplotype2
which contributed to in
creased CHGA gene expres
sion, and ultimately in
creased CHGA protein levels
in plasma. When the clinical
parameters of those in the
study were compared, hap-
lotype2 carriers displayed
higher levels of metabolic
and cardiovascular traits
like plasma glucose, blood
pressure and body mass in

dex,” explalns Dr, Nitish R,
Mahapatra, professor ot
HT-Madras.

Validation needed

However, he adds, these
results need further valida
tion in animal models as
well as large scale studies in
individuals with metabolic
syndrome, “We hope these
findings would help unravel
biological pathwiys  and
mechanisms  underlying
these complex diseases and
would help in the develop
ment of therapeutic as well
as preventive strategies,”
says Dr. Mahapatra. “Basic

research In cardiovascular
biology Is at a very nascem
stage in India with only a
handful of researchers
working in this field. This
new study significantly con
tributes towards under-
standing molecular basis of
cardiovascular and meta-
bolic diseases, This is a fast
emerging area with e
mendous therapeutic and
diagnostic potential,” says
Dr. Shyamal K, Goswaml, a
professor at School of Life
Sciences, Jawaharlal Nehru
University, who is not con-
nected with the study. - In-
dia Sdence Wire
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Study identifies geneticlinkto heart disease in Indian population

The study is based on analysis of genomic DNA samples from over 750 individuals from Indian population

By Ratneshwar Thakur

New Delhi: About 35to 40 percentIndians carry a set of geneticvariations which puts them at higher risk
of heartdisease, finds anew study.

A team of Indian researchers has discovered that carriers of a set of geneticvariantsin the Chromogranin
A (CHGA) gene called ‘CHGA promoter haplotype2’ may be at higherrisk for cardiovascularand metabolic
disorders. An estimated 35 to 40 percent of Indian population may be carrying this geneticvariant.


http://www.biovoicenews.com/study-identifies-genetic-link-heart-disease-indian-population/

The study is based on analysis of genomic DNA samples from over 750 individualsfrom Indian population.
The research findings have been published in Journal of Biological Chemistry.

Though the CHGA promoter haplotypeis present in other ethnic populations, it occurs more frequently
in populations of South Asian ancestry. “Itis a protein of neuroendocrine originand is secretedalong with
hormones like catecholamines. Earlier studies had suggested its role in regulation of cardiovascular and
metabolicdiseases but there was no dataaboutitin SouthAsianpopulations,” said LakshmiSubramanian,
firstauthor of this paper.

The research team at IIT-Madras.

“We studied genomic DNA of Indians and discoveredaspecificset of changesinthe CHGA gene sequence
called Haplotype2 which contributedto increased CHGA gene expression, and ultimately increased CHGA
proteinlevelsin plasma. When the clinical parameters of those in the study were compared, Haplotype2
carriers displayed higher levels of metabolicand cardiovascular traits like plasma glucose, blood pressure
and body massindex,” explained Dr. Nitish R. Mahapatra, Professorat [IT-Madras.

However, he said, these results need furthervalidation in animal models as well as large -scale studies in
individuals with metabolic syndrome. “We hope these findings would help unravel biological pathways



and mechanisms underlying these complex diseases and would help in the development of therapeutic
as well as preventive strategies,” said Dr. Mahapatra.

“Basic research in cardiovascular biology is in a very nascent stage in India with only a handful of
researchers working in this field. This new study significantly contributes towards understanding
molecular basis of cardiovascular and metabolic diseases. This is a fast emerging area with tremendous
therapeuticand diagnostic potential,” commented Dr Shyamal K. Goswami, a professor at School of Life
Science, INU, whois not connected with the study.

The study was led by Dr. Nitish R. Mahapatra at Indian Institute of Technology -Madras, Chennai, in a
collaborative effort with Dr. Ajit S. Mullasari at Madras Medical Mission, Chennai, and Dr. Madhu Khullar
at PGIMER, Chandigarh.
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FROM THE INCUBATOR

Chennai-based Detect
Technologies has
launched products
developed at IIT Madras

NRAMAXIISHNAN

He talks with the Intensity anc pas-
sso0 of an ind usisyvorenn, butDanicl
Ra| David, CEO andd co-founder, Dot
Technologies Pyt Lud, & Just 23 years
old, having complesed a dual degree
m meckansal cngincering fram n-
dian Instiute of Technalogy Madras,
juse five manths ago.
Deeect Technologios
B comme out with two

How it works

ciplinary wams because they realised
that 1t wasn't [ust the sensor that was
addding value. [lsanks ta te mult spe
claliey team that Detest had, & was
ADIE (O JULOMATE TH A KCIE extent the
process of interpecting the daca gen-
erated by thesensors

They promised (rear clients that
once they hel pedd the company buikd
this prodisct, the dients would no
longer bave to go to che fcld. Al the
daca would be avatlable to them on
thelr desbrop. “That was value add
numbes two on top of the yeosor,”
says Damed, Value add number thrce
came in terms of the cost; the produact
dewloped by Detect
ot [ust a sixth af
what was svailable In

proclxes e 4
sensar that will wark
even under high vem
peratgres 0 detace
leaks in ol and g
pipelines  and  the
other & deoone fined
with propeietary al
gorthms 1o Inspect
Large industrial assors

* The sensor 5 damped
around the pipet ne and
1L works using & Concent
ad gulded waves,
which senc oot signals

* The puded waves pass
theough the thickness of
a pipe and the sigmals
are refecied. This will
relp Infinding oue e
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One nation, one script: Bharati is the common script for all Indian languages

THIRUVANANTHAPURAM: The motto, like the script itself, is simple - one nation, one script. Meet
‘Bharati,” the common script created by 1IT-Madras for all Indian languages. The project has entered its
final phase and the Computational Neuroscience Lab underthe lIT’s Biotechnology Department has now
brought out a Bharati-Malayalam primer.

“The idea behind Bharati is just this; the script should be undemanding, logical and easy to learn. India
has 22 languages and approximately 1,652 dialects written using 11 scripts. Bharati can replace all of
them,”’ said Krishna Bharadwaj M S, research associate and the Keralite in the Bharati team headed by
ProfV Srinivasa Chakravarthy. The team has launched efforts to popularise the script across the country,
said Bharadwaj, who belongs to Thycaud.

Bharati has, in general, 17 vowels and 22 consonants. For Keralites, Bharati endeavours to replace the
intricate Malayalam characters - which beginners oftenfind quite baffling - with its straightforward form.
Each alphabetin the Bharati script is constructed in three parts: the main character which forms the
middle partand thenthere are the top and base parts. The chief portion of all the vowels, forinstance, is
formed by a character that resemblesa‘c’inreverse.

“The top part signifies the changing vowel sounds and the lower, the consonants. The script has been
created by choosing the simplest characters from all Indian scripts and the Roman alphabet. Some have
been modified,” Bharadwaj said. For example, Malayalam has contributed ‘Ga’ while Devanagari has
provided ‘Cha’ and Tamil, ‘Ta’ and ‘Pa.’ Five alphabets are there from the Roman alphabet-V,S,Y, Rand
N.

Naturally, the question arises why a country which pridesitselfon enjoying unity in diversity should ever
require acommon script. Besides, the mothertongueisatouchyissue, more soin the south where the
feelingis deep-rooted that Hindi attempts to smotherall otherIndiantongues. The idea of acommon
script, asserts Bharadwaj, is entirely different. “Bharati does not seek to replace languages, but scripts. It
makes the study of Indian languages simpler. Forexample, the characterfor‘A’in Tamil and ‘Bha’ in
Hindilook identical but sound different. Isn’t that utterly confusing fora person who attempts to study
these languages?” he asks.
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SILVERED RICE

Harvesting silver
alongside rice

Could farmers be looking at har-
vesting the precious metal silver
alongside paddy from their crop
fields? Yes, if they cultivate the rice
variety Garib-sal, scientists at the In-
dian Institute of Technology Madras
(II'T-M) report. While screening 505
native varieties of rice for different
heavy metals, the team led by chem-
istry professor Thalappil Pradeep
noticed that nine of them were capa-
ble of absorbing silver, which occurs
naturallyin soil. Among these, Gar-
ib-sal, a landrace from West Bengal
was found to accumulate silver atan
exceptionally high concentration,
The researchers claim that this is the
firstinvestigation of the deposition of
silver in rice grains. Debal Deb, one
of the authors and head of the Basud-
ha farm, located in Odisha’s Rayaga-
dadistrict, where the rice varieties
were grown, says the discovery will
be patented. “Presently, Garib-sal is
notvery popular among farmers be-
cause it is not high yielding. But the
finding that silver comes as a bonus
may change that,” he said.
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From 22 Official Languages to 1652 Dialects, This Script by IIT-M Researchers Can Read It All!
A scriptthat can read every Indianlanguage?

Accordingto a group of IIT-Madras researchers, a single, unified script called Bharati is underway, which
once developed will help read every Indian language. From 22 official languages to 1652 dialects in the
country, the team aims to reduce scriptbarriers.

The ideawas envisionedby V. Srinivasa Chakravarthy,whois afaculty at Computational Neuroscience lab
of Department of Biotechnology, three years ago.

Bharati findsits validity through the fact that most Indian languages have a common phoneticstructure
with vowels and consonants, despite the scripts being different.

Instead of picking a separate characterfor each consonant, the scriptincorporates one base character for
each consonantfamilyand a modifying character will be used to differentiate between various consonants
that fall underthe same family, likeka, kha, ga.

To include certain sounds that may be unique to a particularlanguage, like ‘Chillu’ letters in Malayalam,
the team hasintroduced these as special charactersinthe script, reports Deccan Chronicle.

According to Krishna Bharadwaj M. S., a research associate who is part of the team, the script will help
boost domestictourism, for many tourist places still have signboards in their native languages.

He also added that the script would prove beneficial for dyslexicstudents, forits implementation of simple
characters.

The ideastruck the team, when they working on an ambitious project of developing an Optical Character
Recognition (OCR) software that could identify various microorganisms.

Currentlyinits development phase, theteamis training an Artificial Neural Network to read the script and
has found over97% accuracy.

They have also developed word games to make the script popularamidst people and will soonlaunch an
application.
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How IITs found a place in the sun

The IIT campus was not ready when Saroj Nayak moved to Bhubaneswar from the US in 2012. The
condensed matter physicist had been a professorat Renssealer Polytechnicwhen lITBhubaneswar made
hima job offer.

Nayak worked for some time from an old government building without any power backup, struggling with
the heat and frequent power cuts. His response? A creation to harness this heat.

Dissatisfied with the existing UPS systems, Nayak invented one thatran on solar power, gota patentand
founded a company called Karma. He and his colleagues also took electricity to Odisha's villages, all the
while being closely watched by the Naxalites in the hills.

During these trips, Nayak discovered that small farmers had no solar pumps either. Since larger pumps
are not economical for small holdings, he developed a smaller solar-powered version that was ideal for
90% of the farmersin Odisha.

Today, Nayak is not alone. Although solar energy installations have been in the country for over two
decades, few companies were practising serioustechnical innovation. Thisischangingnow, as researchers
in good institutions are developing ways of improving efficiencies and finding new applications for solar.
Specifically, some IIT professors have used their expertise to bring significant energy efficienciesin solar
installations, while creating new markets as well.

ENVIRONMENT & ECONOMY

Bhubaneswar-based Karma created a market for solar pumps that did not exist before. At [IT Madras,
electrical engineering professor Ashok Jhunjhunwala developed an inverter-less solar system - also with
significant energy and cost savings.

At lIT Hyderabad, aerospace engineering professor Nishant Dongari designed a one -stop shop solution in
solarenergy and formed astartup called PuREnergy. He says, "Evenin the worst-case scenario, we would
like life togoon as usual."

Heavy rains caused power outages in Hyderabad this week, but life seems to have gone as usual for
PuREnergy installationsin the city.
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In his day job at IITHyderabad, Dongari studies the dynamics of the upper atmosphere, a skillthat is useful
around the world for calculating the path of rockets and missiles, not to speak of complicated trajectories
for anti-ballistic missiles.Dongari puts his skills to good use, but he had been eyeing the solar energy
market since he was a student at IIT Bombay . As he saw it, most solar energy installations were either
off-grid or connected tothe grid. He wanted to create a hybrid solution optimised forany situation.

In its short existence of a year and a half, PuREnergy has 100 small and medium installations and four
large ones. The small installations include houses and apartments, while large installations are inside
companies.

Natco Pharma in Hyderabad is working towards shifting completely to renewable energy and has an
installation of 2.5 mw in Hyderabad, part of which was executed by PuREnergy. "Their design brought
down the structural costs," says PSRK Prasad, executive director, engineering services, Natco. Total cost
alsocame down fromRs 4.5 crore to Rs 4 crore.

COST COMFORT

Such a decrease in costs would be the first impact of improved efficiencies. In such cases, all capital
investments would be recovered in less than five years, making solar energy attractive. Advanced
technology and design improves quality, brings down operational expenses, reduces need for land and
brings the ability to address problems quickly.

Ease of monitoring would be an added advantage, as both PuREnergy and [IT Madras startup Cygni Energy
do remote monitoring of solar installations. Solar installations, especially those in remote areas, are
alwaysin danger of slow decay due to lack of maintenance.

The ideafor Cygni, basedin Hyderabad but a startup from IIT Madras, began when Ashok Jhunjhunwala
and a few otherstested the energylossesin existing solar systems. They foundalmost all installations are
inefficient, with their efficiency from generation to load -ranging from 20% to 65%. The efficiency was
especially poorinlow-power systems, mostly because of poor-quality inverters.

Jhunjhunwalaand histeamthen established a startup with Venkat Rajaraman, an entrepreneur based in
Hyderabad. [IT Madras and Cygni made a completely new design aimed at high efficiencies. Their main
innovation wasto do away with the inverterina solarenergy system.

Solar cells produce direct current (DC), which is then converted to alternating current (AC) for an
application. If abatteryisinvolved, the ACis converted back to DC for charging and then converted again
to AC for running devices. In some current applications such as laptops and LED lighting, the ACis once
again convertedto DC by the device.

The system loses energy through multiple conversions, especially if the inverters are of poor quality. In
the Cygni system, current from the solar cells goes directly to devices that can take a DC input. Since LED
bulbs, fans, television sets and mobile chargers can all take DCinputor be tweaked todo so, the inverter-
less system can be used with all these devices. Cygni was established atthe end of 2014 and got its first
customerinJanuary 2015.So far, it has done 24,000 installations, nearlyhalf in Rajasthan and Bihar. Most



them are through government support, either at the Centre or state. All the installations are being
monitored from a network operating centre in Hyderabad. "Solar installations stop working after some
time," says Rajaraman, CEO, Cygni Energy, "because there isno one to monitor them in remote locations."
Remote monitoring is thus a game changer for the industry, and is now being practised by few other
companiesaswell.

IN THE FIELDS

Government and industry officials regard the solar pump as a game-changeras well and not just for the
farmers. "Asolar pumpiscleanand reducesthe cost of power," says Vinay Rustagi, managing director of
Bridge ToIndia, a solarenergy marketresearch company."And a pump can be used forother purposes as
well."

Officials from the ministry of new and renewable energy (MNRE) estimate thatif half the dieselpumpsin
the country are replaced by solar pumps, it would give the banks aloan opportunity of Rs 1 lakh crore.

Back in Odisha, when Nayak did a quick study of farmers, he found about 90% of them owned less than
two acres while some 60% owned less than one acre. Water pumps in the market were usually 2

horsepowerormore and were a waste for such small land holdings.

The pump Nayak designed was an efficient 0.5 horsepower, which is ideal for smallfarmers. Itis this pump
that the MNRE ministry officials and banks support and expectto be used widely in the country.

Perhaps, the future will bringin more lIT professors to the realm of energy innovation.
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SPFECIAL CORRESPONDENT
CHIANA

The Centre for Innovation of
Indian Institute of Techno
logy-Madras on Sundiy dis-
played some of its scudent
projects thist won interoa
thonul recognithon n the kst
lew months.

The CFI, o studentrun
labortucy, encourages si-
dent engineers 1o exper
ment and came op with
soutions to realwordd prob
lems, IT'M Director Bhashar
Ramamurthl, who inmygur
ated the open howse syid,
“Many o starvup  bos
emerged from the projects
undertaken bere. Walk m
with an Idea and walk out
with a product. The projects
on display this year include
stellar efforts of scudents al

which qualified tor finas of
the University Rover Chal

fengte und was desonstrated
at the Mars Desers Research
Suatlon In Utah; a Formula
race car, which won the top

the fedgliog 11T at Terupatl
and Palghar which are being
mertorod by T Madras.”
Among the 40 projects on
display were Mars Rover,

place among not-European
teams in an imtermational
contest; and an intelligent
wround vehicle thar qualified
in the annual international

Winning acclaim: As many as 40 progects were dsplayed
during the open bouse 8¢ IIT-M. ssoroacanzsncivesr

robotics competinion con
durted by the US Army Tank
Automorive Research, Desvel
opment and  Engincering
Centre and the Assockatlan
for Unmanned Vebicle Sys-
tetns International

Incubating start-ups
CFI Open House offers op-
portunities for students to

network  with  potential
mentors and facilitators, an
Insthiute official said

Avcording [T B
Ravindran, CFl faculy-in-
change, the centre was an -
tegral part of student lite on
Campuis,

“I'his serves as an intre
duction o the vibram entre-
prencarial eoo-system in [1'1-
Madris, and several success
ful startups have  been
Incuhatest froem projects star
text ot CFL" he said,

Student executive hoad of
CFL, Ganray Lodha, who isin
his fourth year of cvil enyin-
eering dual degree, sald
around 350400 students
were part of the centre

“In the first year, the
centre s open 1o all students
and they are briefed about
the varlous activiges and at
the end of the first semester
we shortlist students based
on el ideas, enthusiasm
and abilities, We have 14

[IT-M displays award-winning student projects

Mars Rover, formula race car and intelligent ground vehicle qualified in international competitions

clubs and six competition
teams.”

The clubs represent each
doemain of engineering such
s aeronautics, robotics or
social  entrepreneurship
“We tollow a cycle where the
students conduct warkshops
for juniors, wha in turn e
e thelr juntors. The wams
participale n international
competitions  every  year
Some of the complicated
projects have large teams of
3040 selimotivated  stu
doms,” Gauray sald.

"It s o 24x7 lab and en-
tirely run by students. For all
the technlcal work we get
fundimg from the institute
bur for bogdstics and wrran
ging for trave), we face diffi
culty, So far, we hiven's yet
explored how 10 st up a
donation portal. This yeur,
for the first time we have
seen visks from Indusry
people and hope 1o receive
support from them,” he sasd,
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EXPRESS NEWS SERVICE o Crernal

FROM palm-sized electronle circalts that can
comtrol drones 1o prototype Mars rover that
can navigate rough terrains, over 40 projects
deslgned by students wern Hined up for demon-
stration o the Contre For Inpovation (CFL) at
the 11T M on Sundax

The projects were up for public display dur
ing ‘CF1 Open House' - an anmual event show
casing the recent work and achievements of
student innovators within their campus

This yeur, open house displayed the work of
three internationnlly acclnimed competition
teams: Team Anveshak's Mars Rover, Team
Raftar's Formula Race Car and Team Abhl-
vaan's Autonomous vehtice

The Mars Rover Aurora’ qualified for the 11-
nals of the University Rover Challenge and was
demonstrated ut the Mars Desert Research Sta-
tion in Ltah desert in America, The team com
prising 30 studonts designed o prototype motor
vebiclo that propels itself on the surface of
Mars. “We have 1o test the vehicle on an ex-
tremely tough terraln and collect sell samples
to test for presence of Jife,” said Akshay Mola
wade, lvader of Team Anveshak. * The mu
chine also has sensors to detect temperature
humidity and altitude.

While ‘Aurora’ was designed to navigate
Mars, Team Raftar had designed a roce car that
came first among all non-Edropean feams in
Formula SAE Htaly and Formula Electric Mtaly
“Tlhse vehicle was tested for both statbe and dy
namic excellence 1n ltaly Statle would mean
good design and endurance. The vehicle 1sas to
race other vehicles from across the world," said
Alshwary Gupta, coptain of Team Raftar

While vwohickes und robods were operating on
one side, cost effective eoo-friendly LEDs were
used to demonstrate how a 2 metre whde bill-
board could be 15t up by simply 100 LED bulbs
They exploited a simple biological phenome
nan called persistence of vision (PaV), where
the brain perceives o serics of imnges flashed
quickly as ane video. Once the model] is built
fully, 1t will be the Iargest PoV device in the
country the stilents clnimed,

The open house was a technileal gala with
professors, researchers and students from
across the country exchanging knowledge. B
Rovindran, Faculty-in-Charge, CFI, 11T-Ma-
dras. sald. “The Centre For Innovatlon serves
a=an Introduction to the vilicant entregreneur-
Inl eco-gystem In HT-Madreas and soveral sue-
cessful start-ups hove been incubated trom pro-
yocts startad st CF1"

IIT-M ready with this year’s talent

(Fiom top) Team Ameshak with
Auroe the Mats Rewr. A member
denonstrzting navigation of Aurera
and (L} remote control that attarhes
on the ‘oceamm | ASHWIN PRASATH

We have to test the vehicle
on an extremety tough
terrain and collect samples
1o test for presence of life

Acshay Mclaweds,
Leaderof Team Amveshak
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Impressive Cutnng edge mnovaaon on dzsplay

CHENNAL The open house at
the Centre for Innovation
(CFT) in Indian Institute of
Technology Madras (II'T-M)
saw around 40 student
projects demonstrated,
some of which had garnered
international acclaim,

The Centre for Innovation,
established in 2008 is a
student-run lab that remains
open 24X 7. On Sunday,
enthusiastic students
demonstrated their working
maodels, Over 40 student
projects were demonstrated
during the event, including
the Railroad Fault-Detection
Robot, winner of the James
Dyson Award, Intelligent
Lighting System: Finalists of
the Carbon Zero Challenge,
among others, Prof. Bhaskar
Ramamurthi, Director, 0T
Madras said, “The motto of
CFT is to “Walk in with an idea
and walk out with a product "
This year, too, there are a
number of award-winning
projects on display, as well as
Innovative products, ripe for
Jaunch by startups,”
Occupying a pride of place
In the centre of the hall was

The Formula race car (R) IIT-M students working on the Mars Rover before
demonstrating it at the Rover challenge (file picture)

Paletti Circuit from July 19

4 green Formula race ooy
which was completely built
from scratch by Team Raftar
“We participated in Formulin
Student and came second. Our
car was the most fuelefficlent
car, giving 14 km per litre.
which is fantastic for o rac
car. We tuned the Engin
Control Unit (ECU) 1o cut fuel
in cortain areas where i1 s not
needed and used a fuel map
we created. Team 'Raftar’ was
placed fifteenth overall ol
first amongst Non-Europens
teams n the Formula SAE
Italy & Formula Electric ltaly
2017 organised at Riccardo

to 24, 2017," said Aishwary
Gupta, the team captain

In a cordoned off area, the
Mars Rover model moved
towards a group of curjous
visitors. The Mars Rover,
created by Team Anveshak,
qualified for the finals of the
University Rover Challenge
and was demonstrated at the
Mars Desert Research Station
it Utah Desert, US. “The
idea of the Rover is to help
the astronants — we had to
clear yarious categories with
the machine: sclence cuche
(collection of samples and

rocks), autonomous traversal,
extreme terrain retrieval, to
name a few, We were ranked
24 among the teams that
partictpated in the challenge,”
said Sankalp Chapalgaonkar.
The Autonomous vehicle
by Team Abhiyaan qualified
for the Intelligent Ground
Vehicle Competition, an
annual international robotics
competition conducted by
IS, Army Tank Automotive
Research, Development
and Engineering Centre
and the Association for
Unmanned Vehicle Systems
International
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IT-M organises second PAN
IT Biotech meet in Goa

Our BUREAU

Hyderabad: Indian Institute of
Technology- Madras (lIT-M),

has organised a three day PAN
IIT Biotech Meet at Goa from
October 5 and 7.

The main objective of the
event is to bring researchers,
faculties, expertise from dif-
ferent IITs, Indian Institute of
Science (11Sc), Bengaluru, in-
Stem and Biotechnology and
Biopharmaceutical industries
on to a single platform to dis-
cuss recent advances and
challenging problems in syn-
thetic biology and cardiovas-
cular diseases.

The conference was inaugu-
rated by the Chief Guest
Manohar Parrikar, Chief Minis-
ter of Goa, in the presence of

Prof Bhaskar Ramamurthi, Di-
rector, IIT-M, Prof D Karuna-
garan, Head, Department of
Biotechnology, 1T-M, Prof
Rama Shanker Verma, Organ-
ising Secretary, PAN IIT
Biotech Meet, IIT M and other
dignitaries.

Addressing the inaugural
session, Chief Guest, Parrikar,
said "Biotechnology, with its
various aspects such as stem
cell research, cancer drugs
and cardiovascular treatment,
can provide the solutions to
many of our problems we're
facing now. Research such as
those being carried out at IIT
Madras is vital."

“The Government of Goa will
extend support and will defi-
nitely consider providing as-
sistance to research in

Biotechnology", he added.

“The education | got in engi-
neering helped me in politics
as I'm able to analyse a prob-
lem and arrive at solutions in a
logical process,” added the
CM.

He is the first IIT graduate
(Metallurgical Engineering, T
Bombay) to become a Chief
Minister,

Prof Bhaskar Ramamurthi,
Director, IIT Madras, said, "If
we want to take on something
really bigger and challenging
in biotechnology, very often it
involves other branches of en-
gineering, and increasingly
data science as well, Many
problems cannot be solved by
individuals alone as solutions
cannot be found within any
one narrow discipline.”
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NNAL The second PANIIT Bio-
lech Mewt was organised between
October 5 and 7, in Goa, by the
Indian Inmmle of Technology
Madras and Bhupat and Jyoti
Mehta School of Biosciences, in
association with Mehta Family
Foundation, Houston, US, and 11T
Madras OfMice of International and
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IIT Madras organizes 2nd PANIIT Biotech meetat Goa

Goa: The 2nd PAN IIT Biotech Meet was organized between 5th and 7th October 2017 at Goa by Indian
Institute of Technology Madras, Bhupat and Jyoti Mehta School of Biosciences, in association with Mehta
Family Foundation, Houston, U.S. and lIT Madras Office of International and Alumni Relations.

The objective is to bring researchers, faculties, expertise from different lITs, Indian Institute of Science
(11Sc), Bengaluru, inStemand Biotechnology as well as Biopharmaceutical industries on to asingle platform
to discuss recent advances and challenging problems in Synthetic Biology and Cardiovascular Diseases.

The conference wasinaugurated by the Chief Guest Mr. Manohar Parrikar, Chief Minister of Goa, in the
presence of Prof. Bhaskar Ramamurthi, Director, IIT Madras, Prof. D. Karunagaran, Head, Department of
Biotechnology, IIT Madras, Prof. Rama Shanker Verma, Organizing Secretary, PAN IIT Biotech Meet, IIT
Madras and otherdignitaries.

Addressing the Inaugural Session on Thursday (5th October), Chief Guest Mr. Mano har Parrikar, Chief
Minister of Goa, said “Biotechnology, with its various aspects such as Stem Cell Research, Cancer Drugs
and Cardiovascular Treatment, can provide the Solutions to many of our problems we’re facing now.
Research such as those beingcarried out at [IT Madras are vital.”

The Government of Goa will extend supportand will definitely consider providing assistance to research
in Biotechnology.

“The Education | got in Engineering helped me in politics as I’m able to analyze a problem and arrive at
solutions in a logical process,” added Mr. Manohar Parrikar. He is first lIT graduate (Metallurgical
Engineering, IITBombay) to become a Chief Minister.

Speakinglater, Mr. K. VijayRaghavan, Secretary, Department of Biotechnology (DBT), Ministry of Science
and Technology, Govt. of India, said, “There are uniquely advantageous ways by which we, in India, can
define problems.”

These meetings have the potential to have a major impact. The DBT was willing to fund major projects
andinvited proposals fromfacultyteams across institutions.Such Workshops facilitate the formulation of
proposals, he added.


https://indiaeducationdiary.in/iit-madras-organizes-2nd-pan-iit-biotech-meet-goa/

Prof. Bhaskar Ramamurthi, Director, IIT Madras, said, “If we want to take on somethingreally bigger and
challengingin biotechnology, very oftenitinvolves other branches of Engineering, and increasingly data
science as well. Many problems cannot be solved by individuals alone as solutionscannot be found within
any one narrow discipline.”

Speaking during inaugural session, Prof. R. Nagarajan, Dean, International and Alumni Relations, IIT
Madras, thanked the Mehta Family Foundation, the DBT and the Government of Goa for their support.
“Thanks to all the support, only sky’sthe limit for bioscience & engineering researchin India,” added Prof.
Nagarajan.

Mr. Rahul Mehta of the Mehta Research Foundationsaid that multi-institutional faculty teams should take
up grand challenges of relevance to Indiaand achieve quick impact.

Various sessions were held during meet on topics such as ‘Control of metabolic pathway fluxes by
SyntheticBiologyapproaches,” and ‘Cardiovascular diseases.’ Expertsand faculty from across the country
participatedinthe Meet.
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[I'T-M gets new biotechnology lab

e, October 9

The Indsan Insticute of Techno-
logy Madras, inaugurated its
second biatechnology lab in
the campus today The new lab
will have an animal house and

& Natlonal Cancer Tissee
Biobank (NCIB) for research
purposes.

The NCTB, joint initiative of
the Department of Science and
Fechnology, Government of In-
dia, and UM, will collect can-
cer tissue samples from pa-
tients along with their
previous medical history and
treatment with their consent

The animal house, which is
designed 10 house rats, mice,
rabbits and guinea pigs, will be
utilised for research in medical
biotechnology with special fo
cus on cancer, cardiovascular
diseases, tuberculosisand stem
u'ilbllﬂugk

Speaking at the Inaugura-
tion of the new lab, Soumya
Swaminathan, Director&en-
eral, Indian Council of Medical
Research, said with deaths duc
1o cardiovascular diseases and
cancer increasing rapidly in In
dia, the country needs a tissue
bank that would help in dewel-
opment and lesting products
tor carly diagnostics, *You need
1o form clusters and use avail-

(fram left) Soumya Swaminathan, Director, Indian Council of
Medical Research, Rahul Mehta and Jal Mehta of The Mebta Famigy
Foundation (Mouston, Texas ), and Bhaskar Ramamurthi, Director,
T Madras, at the mauguration of @ new block for the 8iotech
Department at 1T Madras in Chennal on MOnday sy Geoss

able medical expertise to get a
much betterunderstandingon
genomics,” she said,

For that to happen, there isa
need for pan-india representa
tion to study more diverse cat
ecgories. Swaminathan  said,
“We need o invest in popula-
tonrbased cohorts and blolo
gical specmen repositories
through partnerships between
governmens, private  sector
and non-governmental organ
isations. The dme has also

come 1o harness data science
and [Texpentise to look at biolo
gical data and understand dis-
tribution of diseases much bet-
ter,” she explained. According
to ber, NCIB is a step in that
diroction,

The bank so far has collected
1500 tissue samples and has
owver X7 labs thar are using this
facility. § Mahalingam of the
NCTB said the project intends
to establish a cancer discovery
genomic database
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‘Form bio-cluster
with institutions to
deepen research’

SPECIAL CORIESPONDENT
ceEssa

The Indian Institute of Technology
Madras could form a blo-cluster with
institutions in the city, including a
couple of hospitals o improve e
search, said Sowmya Swaminathan,
Director General, Indian Council of
Medical Research,

At the inauguration of the second
block of the Bhupat and Jyoti Mebta
School of Biosciences at the institute,
she said the institute could form mul-
tdisciplinary consortia with various in-
stitutions in Taramani, and come up
with translational products, making
the best use of the aviilable medical
expertise in the clry,

The institute’s state-of the-art equip-
ment could be used to find answers for
the diabetes epidemic, given India’s di
verse genotic population. The insti
tute’s data science and the IT expertise
could be hamessed to Jook at demo
graphic data, map botspots and in-
tensify control in infections disesses,
said Dr. Sowmya, who is also the
Deputy Director General, World Health
Organisation,

D, Karunagaran, head of the Depart
ment of Biotechnology, said the new
block would not only offer additional
laboratory space, but also house the
Indo-German  Sustainability Centre
and the animal house

The Institute has a dedicated space
for animal house besides the first of its
kind community-driven National Can
cer Tissue Biobank, The bank has over
1,500 samples collected from cancer
patients in the city, S, Mahalingam,
professor in the deparument, said.

1I'TM director Bhaskar Ramamurthi
thanked the Mehta Family Foundation
for thelr support.
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IIT Madras Biotechnology Department gets new block with state-of-the-artresearch facilities

Chennai: Indian Institute of Technology Madras’ Biotechnology Department has got new state -of-the-art
research facilities with the inauguration of a new Block today, 09th October2017.

The Block-2 of Bhupat and Jyoti Mehta School of Biosciences, Department of Biotechnology, IIT Madras,
was inaugurated by Ms. Jyoti Mehtain the presence of Dr. Soumya Swaminathan, Director General, Indian
Council of Medical Research (ICMR), Prof. Bhaskar Ramamurthi, Director, |IT Madras, Mr. Rahul Mehta,
CEO, The Mehta Family Foundation, and otherfaculty.

The Mehta Family Foundation, Houston, Texashas sponsored the Block-2, which will enable the expansion
of Department of Biotechnology, |IT Madras, and accommodate special facilities such as an Animal House
and a Cancer Tissue Bank. They had earlier sponsored construction of Block 1 of Bhupat and Jyoti Mehta
School of Biosciences, and it now houses the Department of Biotechnology.

Deliveringthe inaugural address, Dr. Soumya Swaminathansaid, “Cancerand cardiovascular diseases are
goingto be a huge burdenin Indiain the coming years. I’'m sure that transformational research in these
areas will come out of the new facilities at the Biotechnology Dept, IIT Madras.”

“We needto workon the genomics of diabetes. The datascience and I T expertise are agreat Plusfor lIT
Madras. We should start using our computational processingcapabilities to match existing data with other
data sets. This will help find out many more information about diseases,” said Dr. Soumya Swaminathan.

She said that the ICMR will be able to fast-track some of its innovations, research and development by
working with institutes like IIT Madras, which have state-of-the-art infrastructure. She also recalled her
earliervisitstothe Bio-incubator of IIT Madras.

Speaking on the occasion, Prof. Bhaskar Ramamurthi thanked the Mehta Family for their continued
support. “We are now having all the requisite infrastructure for the Biotechnology Dept. with the
inauguration of this new Block.”

Mr. Rahul Mehta expressed hope that IIT Madras and India will become great leaders in genetic
revolution, which he said will be as disruptive as the innovations of the Silicon Valley.
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Prof. R. Nagarajan, Dean, International and Alumni Relations, IIT Madras, expressed his gratitude and
appreciation for the Mehta family’s sustained association with the Institute. “Benefactors such as the
Mehta Family have played ahuge rolein ITM’s development as aworld-class institution of higher leaming
and relevantresearch. We look forward to the Mehtas’ continued involvementin shaping our future.”

Speaking aboutthe new building, Prof. D Karunagaran, Head, Department of Biotechnology, |IT Madras,
said, “The new building will fulfil our requirements for additional laboratory space. It will also h ouse Indo-
German Centre for Sustainability in addition to our laboratories.”

The major additionsin Block 2 are the National Cancer Tissue Biobank (NCTB) and the Animal House.

The NCTB, a state-of-the-art non-profit community based tissue bank, is a joint initiative of Department
of Science and Technology (DST), Govt of India, and [IT Madras. It will collect cancertissue samples with
consent from patients diagnosed with cancer. Information about the previous medical history and
treatment of the donorsis also documented along with the tissue samples.

The NCTB is first of its kind facility in Indiaand aimingto provide researchers with high quality of cancer
tissuesandthe patientdatain ordertofacilitate cancerresearch that will lead to improvements in cancer

diagnosis and treatment.

The Animal House is mainly for research in the Medical Biotechnology area broadly and specifically for
Cancer, Cardiovascular diseases, HIV, Tuberculosis and Stem Cell Biology in particular. Itis a small animal
facility that will have facilities for using rats, mice, rabbit and guinea pigs. It is important test the drugs
first on animals before taking them on to human use and such basic preclinical data are essential in
Medical biotechnology.
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IIT Madras students showcase innovations, ranging from FormulaRace Cars to Autonomous vehicles

Chennai: Indian Institute of Technology Madras students demonstrated some of the projects that had
woninternational acclaiminrecentyearsduringthe CFl Open House event today, 8th October 2017.

The Centre ForInnovation (or) CFlis a ‘student-run lab that remains open 24X 7. It was established in 2008
with a vision to encourage engineers to apply knowledge from theiracademicpursuitsto ‘innovate’ and
propose solutionsto real-world problems.

The CFl Open House is an annual event showcasing the recent work and achievements of our student
innovators, as well as providing an opportunity for their projects to be displayed on alarge scale, leading
to implementation.

Speaking about CFI, Prof. Bhaskar Ramamurthi, Director, IIT Madras, who inaugurated the Open House,
said, “The Centre For Innovation at [IT Madras is the student-run tinkering lab thatis now nearly a decade
old and a model for similar labs across institutes in the country. Student groups have won several prizes
ininternational competitions and many astartup has emerged fromthe projects undertaken here.”

Indeed, he added, the motto of CFlis “Walk in withan ideaand walk outwitha product”. This year, too,
there are a number of award-winning projects on display, as well as innovative products ripe for launch
by startups. The projects on display this yearinclude the stellarefforts of students at the fledgling I Ts at
Tirupati and Palghat, which are being mentored by |IT Madras”, said Prof. Bhaskar Ramamurthi.

Prof B. Ravindran, Faculty-in-Charge, CFl, IIT Madras, said, “The Centre For Innovation has become an
integral part of student life on campus with a vast majority of students undertaking some project at CFl
during their tenure here. This serves as an introduction to the vibrant entrepreneurial eco-system in IIT
Madras and several successful start-ups have beenincubated from projects started at CFI.”

This year, the Open House displayed the work of the Institute’s three internationally acclaimed
competition teams, namely

@ Team Anveshak’s Mars Rover, which qualified forthe finals of the University Rover Challenge and was
demonstrated at the Mars Desert Research Stationin Utah Desert, U.S.
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@ Team Raftar’s Formula Race Car, which was completelybuilt from scratch, and is driven by, students of
IIT Madras. Team ‘Raftar’ was placed Fifteenth overall and First amongst Non-European teams in the
Formula SAE Italy & Formula Electric Italy 2017 organized at Riccardo Paletti Circuit from July 19 to 23,
2017.

@ Team Abhiyaan’s Autonomous vehicle, which qualifiedfor the ‘Intelligent Ground Vehicle Competition,’
an annual international robotics competition conducted by U.S. Army Tank Automotive Research,
Development and Engineering Centre and the Association for Unmanned Vehicle Systems International.

Over 40 student projects were demonstrated during the event, includingthe Railroad Fault-Detection
Robot, winner of the James Dyson Award, Intelligent Lighting System: Finalists of the Carbon Zero
Challenge,as wellas ICSR projects, and CFl mentored projects from lIT Tirupati and lIT Palakkad under our
mentorship program, Vistaar.

CFl Open House is an opportunity for students to network with potential mentors and facilitators in the
field of technology and entrepreneurship. In the years since its inception, CFl has grown as a hub for
innovation, on multiple occasions collaborating with industries and nurturing hundreds of student-
proposed projects that have bagged honourable awards, internationally recognised competition teams
and some of the nation’s most acknowledged startups.



Date: 10th October 2017
Publication: Rajasthan Patrika
Edition: Ahmedabad/Kolkata/Delhi

Pageno.: 2
Journalist: NA

Professor: Prof. Bhaskar Ramamurthi
Headline: Achievement of IIT Madras... Three projects got global recognition

el Groieed &l
f7clt Af¥aes T

I8 @ Ut e
WEE % U B HEYE
(drumetg) § faar =i
E H AR H dAR fRU
39 Ieiged il Yefdd
T ST wran aifde
Al ARTEES-T %
frews vt gl A
Fqan fF wewEr " 40
TR T Y T TR,
o foufaeaem IR
A o IR § HIETS
o o1 AR g@ § ure
oo e ©yF W s
yeg |t R T an) 9wt
UF WHA W FR, 5
m@uqﬁiﬂrﬁmnﬁt

Bﬁaﬂraamrﬁﬁarfw

e < S, e
ugami?wﬁ?a%n




Date: 10th October 2017

Publication: The EconomicTimes

Edition: Delhi/Pune

Page no.: 22

Journalist: Bharani Vaitheesvaran

Professor: Prof. RRaghunathan Rengaswamy

Headline: lIT-Madras has an Algorithm to Fix Factory Woes

URL: http://economictimes.indiatimes.com/tech/software/improving-plant-productivity-quality-iit-
madras-has-an-algorithm-to-fix-factory-woes/articleshow/61013284.cms

IMPROVING PLANT PRODUCTIVITY, QUALITY

IIT-Madras Has
an Algorithmto
Fix Factory Woes

Code can study patterns The Big Data
inlarge, unstructured v sbgorithom sadies pob

historical data sets and wede el i
produce analyses

Sharani.Valtheusvaran
BLmpsgroa0 con

« The saftware has mathe

matical modeh w criving
Farvdanentiahy

EE _2:—"‘;' Ty

Chemnull Sowntsts

L ITT Nt re

mapes Lk
oy Thealpocithmecan b

1

With §

EToMs % 4
oo
unded the
predirtiee
hundeeds

tnasthoa

thw Chummies) Fagg

et T Madeses
Gyvens Dhoon, (e stase 100 it oo

WA originadly
it

v

it gdant of The Maru

by e e by ¢

Ivtwr et OF THisgs OuT) il
%9 a0uthaf dimention o
=e Aty the

» Pl would el e
istorcal dals sloe wih
ol Lires Neda froen oY
mabied el trones placed
Irmide the facones.

The ssoary
e dhaly nieryne



http://economictimes.indiatimes.com/tech/software/improving-plant-productivity-quality-iit-madras-has-an-algorithm-to-fix-factory-woes/articleshow/61013284.cms
http://economictimes.indiatimes.com/tech/software/improving-plant-productivity-quality-iit-madras-has-an-algorithm-to-fix-factory-woes/articleshow/61013284.cms

Date: 11th October 2017

Publication: The Hindu Business Line

Edition: Chennai/Delhi/Mumbai/Pune/Bangalore/Hyderabad/Kolkata/Kochi/Ahmedabad
Pageno.: 19

Journalist: NA

Headline: lIT-Mto get combustion R&D centre

URL: http://www.thehindubusinessline.com/news/education/iitm-to-get-combustion-rd-
centre/article9898379.ece

T-Mto get
' combustion
R&D centre

OUR BUREAU
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The National Centre for Combus-
tion Research and Development
(NCCRD) will be Inaugurated at
the Indlan Institute of Technology,
Madras, on October 13,

The centre is supported by the
Science and Engineering Research
Board of the Unicn Department of
Science and Technology (DST). The
NCCRD has been established at a
| total cost of TOO crore, A similar
centre has been established at the
Indian Institute of Science, Ban-
galore, as well,

The centre will focus on effective
utilisation of combustion as a
means of thermo-chemical energy
conversion,according to a press re-
lease, These will be accomplished
by creating a knowledge network
with other institutional combus-
tion researchers and industry col-
laboration In the field of automot-
ive, thermal power and aerospace
propulsion. Ahead of the inaugur-
adon, the NCCRD is also organ-
ising a one-day workshop at IIT
Madras on October 12 with focus
on automotive combustion,
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IT WILL DEAL WITH THE TWIN CHALLENGES OF ALTERNATIVE

ENERGY AND ENVIRONMENTAL PROTECTION

IIT-M to host world’s largest
combustion research centre

Oun Buweau buwn wstablished at Indian Tastitute of  evant problems of the futare In cdose () Continulng education for young in-
Science, Bangalore (115¢), Withover 30 cullaboration with orgunisations o ap- dustry professionnls and scademics,
Iodian Institute of Tochnol-  faculty members from six departments  plication sectors of nutomotive, Acro- and
ogy-Madras (TIT-M), isgoingto bast the  of [IT-M working on this project, thisis  space, thermal power, process industry  (vij Addressing graod chullenge topics
worlil’s largest combustion research  the langest grouping of aomdemic com-  and fire protection.” of proctical importunce

centre, [t will address the twin chal-
Jenges of alternative Enorgy and onvi-
ronmental protection afflicting a moxl-
ern emerging economy sech as Indin by
focussing on effective utilisation of com-
bustion as 3 means of thermo-chemical
energy conversion

The Nationol Centre for Combustion
Research and Development (NCCRD),
schedaled to be lnmigurated on October
14, is supported by Science and Engi-
neoring Research Board, Dept. of Sci-
ence and Technology (DST), Govera-
ment of India, A similar centee has also

bustlon resourchors globally, In nddi-
tion. the lnfrastructuse facilitios are also
the lungest for any combustion research
centre in an academic setting globally.
The NCCRD has been established at a

The research [nterests are in 3 major
application sectors: Automotive, Ther-
mal Tower, aml Avrospace Propalsion,
besides fire resenrch and microgravity

tutul cost of BRs 20 crore. It will develop
state-of-the-art cupabilitics in combus-
tlon research involving experts in the
counry.

Speaking about importance of NC-
CRI, Prof Satyanarayanan
Chakravarthy, Prolessor In-charge, NC-
CHD, Y Madrassaid, “I'he emphasie st
NCCED Is to woek on the industry-rel-

c ton to minor extent. The geals

of the NCCRD are:

(D Providing state-of-the-art fucilitics
for Research,

(i) Creating knowledge network among
other institutional combustion re-
searchers,

(l)Manpewer development at the mas-
ter's and PhD bevels,

(1) Indastry collnboration,

Speaking about his expericrce works
Ingwith NCCRD, Sursdar Krtshnaswamd,
Copsulting Eoglneer, GE Aviation suld,
“GE Aviation Technology team has been
working with NCCRD on a couple of
projects. Thix partaership helps us top
into thedr state-of-the-art experimental
facilitics, optical dingnostie equipment,
and talent pool of the Institution. The
collaboration bas helped ws gain valu-
able insaghts that further advance GE's
technalogy and thought feadership in
bow omssion combustion lechnologs for
08 turhines
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IIT-M to host World’s largest Combustion Research Centre on Oct 13

Chennai, Oct 10- (UNI) The Indian Institute of Technology, Madras (IIT-M) would hostthe world’s largest
Combustion Research Centre at its campus to address the twin challenges of alternative energy and
environmental protection afflictinga modern emerging economy such as India by focussing on effective
utilization of combustion as a means of thermo-chemical energy conversion.

Established at atotal cost of Rs 90 crore, the National Centre for Combustion Research and Development
(NCCRD) would be inaugurated on October 13. The Research Centre was supported by Science and
Engineering Research Board, Department of Scienceand Technology (DST). A similar centre has also been
established atthe Indian Institute of Science, Bangalore (lISc).

With over 30 faculty members from six Departments of [IT-M working on the project, this would the
largest grouping of academic combustion researchers globally.

In addition, the infrastructure facilities were also the largest for any combustion research centre in an
academicsetting, globally.

The NCCRD will develop state-of-the-art capabilities in combustion research involving experts in the
country, arelease from lIT-Mtoday said.

Prof Satyanarayanan Chakravarthy, Professor In-charge, NCCRD, lIT-Msaid "the emphasisat NCCRDis to
work on the industry-relevant problems of the future in close collaboration with organisations in
application sectors of automotive, aerospace, thermal power, process industry and fire protection."

The researchinterests were in three majorapplication sectors thatincluded automotive, Thermal Power,
and Aerospace Propulsion, besides fire research and microgravity combustion to minor extent.

The goals of the NCCRD included providing state-of-the-art facilities for research, create knowledge
network among otherinstitutional combustion researchers, manpower development at the master’s and
Ph.Dlevels, industry collaboration, continuing education for youngindustry professionals and academics,
and addressing grand challengetopics of practical importance.
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IIT Madras to host the World’s Largest Combustion Research Centre

Chennai: Indian Institute of Technology Madrasis going to hostthe world’s largest Combustion Research
Centre. It will address the twin challenges of Alternative Energy and Environmental Protection afflicting a
modern emerging economy such as India by focussing on effective utilization of combustion as a means
of thermo-chemical energy conversion.

The National Centre for Combustion Research and Development (NCCRD), scheduled to be inaugurated
on 13th October 2017, is supported by Science and Engineering Research Board, Dept. of Science and
Technology (DST), Government of India. A similar centre has also been established at Indian Institute of
Science, Bangalore (l1Sc).

With over 30 faculty members from Six Departments of IIT Madras working on this project, this is the
largest grouping of academic combustion researchers globally. In addition, the infrastructure facilities are
alsothe largestfor any combustion research centre in an academicsetting globally. The NCCRD has been
established at a total cost of Rs. 90 crore. It will develop state-of-the-art capabilities in combustion
research involving expertsinthe country.

Speaking about importance of NCCRD, Prof. Satyanarayanan Chakravarthy, Professor In-charge, NCCRD,
IIT Madras said, “The emphasis at NCCRD is to work on the industry-relevant problems of the future in
close collaboration with organisations in application sectors of automotive, Aerospace, thermal power,
processindustry and fire protection.”

The research interests are in 3 major application sectors: Automotive, Thermal Power, and Aerospace
Propulsion, besides fire research and microgravity combustion to minor extent. The goals of the NCCRD
are:

(i) Providing state-of-the-art facilities for Research,

(ii) Creating knowledge network among otherinstitutional combustion researchers,
(iii) Manpower development at the master’sand PhD levels,

(iv) Industry collaboration,

(v) Continuing education foryoungindustry professionals and academics, and

(vi) Addressing grand challengetopics of practical importance

Speaking about his experience working with NCCRD, Mr. Sundar Krishnaswami, Consulting Engineer, GE
Aviation, said, “GE Aviation Technology team has been working with NCCRD on a couple of projects. This
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partnership helps us tap into their state-of-the-art experimental facilities, optical diagnostic equipment,
and talent pool of the Institution. The collaboration has helped us gain valuable insights that further
advance GE’s technology and thought leadership in low emission combustion technology for gas
turbines.”

The NCCRD is located in a five-storey building at [IT Madras Campus which also hosts separate smaller
structures for propellant combustion, fire research, and air storage. Many industrial and R&D
organizations are working closely with the NCCRD. They include Mahindra, TVS, AVL, GAIL, GE, Shell, BHEL,
DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata
Power, VTTand Valmet.

The NCCRD pursues grand challenges:

(i) High-efficiency ICengine technologies such as Gasoline directinjection,

(ii) Flame Stabilityin High-speed Combustioninvolving sub-topics such as for low emissions and mitigating
combustioninstability in gas turbines, and improved fuel-air mixing in supersoniccombustors,

(iii) Clean coal technologies such as high-ash coal gasification

Ahead of the inauguration, the NCCRDis also organizing a one-day workshop at lIT Madras on Thursday,
12th October 2017, focusing on Automotive Combustion.

It aims to update participants about the Automotive Research Facilities available within NCCRD at IIT
Madras and 11Sc Bangalore, Summarize current research activities conducted at NCCRD and deliverables
achieved andits impact. The participants will also be briefed onthe proceduresforusingthe facilities at
NCCRD and its benefits to otheracademicinstitutions,R&D labs and Industry
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whether an organism can Jearned right from thelr
hclp you thakicdt.ar not* sild school chemisiey classes and

. > ; SR %0 on to base themselves on
IIT Madras biotechnologist intultion,” sakd Ranu

Karthik Raman. “With this tool, they can do

The algorithm that Raman it ona seale, They do not have
and 11T Delhi computer sclent- to limin themselves to jJust one
ist Sayan Ranu have created option or twa, It is capable of
doesthis by mining the reper- glving them a number of op-

tions,” he said,
To develop this software
toolthe  researchers  used

toire of biochemical reactions
available in public databases,

maintained by  research graph theory - a mathemat-
groups across the world. The jcal theory which in simple
scientists, who recently repor- terms breaks down Informa-
ted their work in the journal ton into peints and  lines
Biofnformatics, have aptly nodes - and Is commaonly used
named the software tool by soctal scientists, The scients
Peactionminer ists used this to understand
3 B how chemical bonds  are
Aravind Sd“?‘"‘ a dual lh‘: brolken and formed 1o make
gree student in (T Madras new molecules, and how en
Computer Science  Depart- gymes act upon  different
ment, also contributed to the classes of molecules,

work.
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IIT Madras showcases award-winning projects

IIT-M's Centre for Innovation held an open house featuring over 40 acclaimed projects

The Indian Institute of Technology, Madras showcased student projects that have garnered international
recognitioninthe recent months at the Centre for Innovation’s (CFI) Open House on October 8.

CFl, a student-runlabthatencourages engineers to apply theoretical knowledgeto find solutions to real-
world problems, organises the Open House annually to demonstrateits work to the public.

This year, over 40 projects were presented, including Team Anveshak’s Mars rover, which qualified for
the finals of the University Rover Challenge; Team Raftar’s Formula race car, which is built from scratch
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and is driven by the students of IIT-M at Formula SAE; and Team Abhiyaan’s autonomous vehicle, which
qualified forthe Intelligent Ground Vehicle Competition.

Other competitive teams such as Team Amogh, whose paper on designand motion control of autonomous
underwater vehicles was published in IEEE Xplore; and Team Adhira, which created the institute’s first
electricvehicle for Formula Student Electric, also demonstratedtheir modelsto the eager public, industry
persons and potential investors.

In addition, the various clubs —such as aero, analytics, astro and physics, 3D printing, and electronics —of
IIT Madras showcased their projects.

Work in progress

A winner of the James Dyson Award, the Railroad Fault-Detection Robot was another attraction at the
event. While there are fault-detection mechanisms already in place, this robot can do the job without
disrupting the train schedule. And since there have been several Railway mishaps in recent past, some
caused by damaged or misaligned tracks, this project becomes all the more relevant.

Though the team hasn’t yet tested the robot out on an actual railway track, they are hopeful of its future.

The 3D printing club had quite a few visitors because of its social venture.In an attempt to helpthe animals
of lIT, which getinjured from time to time, they have come up with a 3D-printed limb replacement system.
They have currently tied up with Bengaluru-based group People for Animals to test one such plasticlimb
on an amputee monkey. If they get positive results after the trial period, they plan to improve the
invention.

A birthplace of start-ups

Speaking about CFl at the inauguration of the Open House, Bhaskar Ramamurthi, Director, IIT Madras,
said, “CFl, now nearly a decade old, is a model for similar labs across institutes in the country. Student
groups have won several prizesininternational competitions and many start-ups have emerged from the
projects undertaken here.”

In fact, it’s not uncommon for alumni to revisit their former clubs and teams during placement season.
Third-year B.Tech (electrical engineering) student Raghav Vaidyanathan, who heads the branding and
engagement at CFl, said that no matter how far-fetched an idea may seem, CFl is always willing to
encourage studentsand help them develop their product, if they are enthusiastic.

Peer-to-peerlearning



CFl not only encourages experiential learning but also gives space to peer-to-peer education. Every club,
projectand teamisa potpourri of studentsin theirunder-graduate, post-graduateand research levels.

Professor B Ravindran, Faculty-in-Charge, CFI, [IT Madras, said that CFl has become an integral part of
studentlife on campus, with a vast majority of them undertaking some project at CFl during theirtenure
at the institute. “This serves as an introduction to the vibrant entre preneurial eco-systemin IIT Madras
and several successful start-ups have been incubated from projects started at CFl,” he added.

Freshersand seniors alike spend hours at CFl on their projects. Talking about their routine, Raghav said,
“We wake up, finish class by 5 in the evening, head to CFl to work on our projects, have dinnerand come
back to the Centre. Sometimes we sleep overthere, too!”

The Open House also saw active participation from the students of [IT Tirupati and IIT Palakkad, who are
being mentored by IIT Madras under their mentorship programme, Vistaar.
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IIT-M gets a new biotechnology block

Indian Institute of Technology Madras’ Biotechnology Department has got new state-of-the-art research
facilities with the inauguration of anew Block recently.

The Block-2 of Bhupat and Jyoti Mehta School of Biosciences, Department of Biotechnology, IIT Madras,
was inaugurated by Ms. Jyoti Mehtain the presence of Dr. Soumya Swaminathan, Director General, Indian
Council of Medical Research (ICMR), Prof. Bhaskar Ramamurthi, Director, |IT Madras, Mr. Rahul Mehta,
CEO, The Mehta Family Foundation, and otherfaculty.

The Mehta Family Foundation, Houston, Texashas sponsored the Block-2, which will enable the expansion
of Department of Biotechnology, IIT Madras, and accommodate special facilities such as an Animal House
and a CancerTissue Bank. They had earlier sponsored construction of Block 1 of Bhupat and Jyoti Mehta
School of Biosciences, and it now houses the Department of Biotechnology.

The major additionsin Block 2 are the National Cancer Tissue Biobank (NCTB) and the Animal House. The
NCTB, a state-of-the-art non-profit community based tissue bank, is a joint initiative of Department of
Science and Technology (DST), Govt of India, and IIT Madras. It will collect cancer tissue samples with
consent from patients diagnosed with cancer. Information about the previous medical history and
treatment of the donorsis also documented along with the tissue samples.
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[I'T-Madras has
an Algorithm to
Fix Factory Woes
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Sensitising govts to healthcare will top
Soumya Swaminathan’s agenda at WHO

OUR BUREAU —==

Chemil, Ontotey 1)

Saumya Swaminathan, the
current Director-General of
the Indian Council of Med-
Ical Research, will be the first
Indian to take on the role ol
the Deputy DirectorGeneral
of the Woarld Health Organ-
isation (WHO) ar Geneva In
November.

Swaminathan, a daughter
of the ‘Father of Indlan Green
Revolutlon®  MS  Swam-
Inathan, 1s a paediatriclan
and has worked extensively
in the field of wberculosis
St will be working with Ted
ros Adhanom Ghebreyesus,
the new Director-General of
WHQ, in realising the agenda
set by the organisation.

*Itis indeed a highly distin
guished position and I'm ex
citied because it is the highest
thing you can aspire n
global health, But at the same
time, 1T 1s going to be challen
ging,” she says. as she sipped
tender coconut water to beat
the Chennat beat  Swam
inathan was in Chennai re
contly to inaugurate a bios
cences lab ar the Indian
Institute of  Technology,
Madras.

“As a global organisation it
has priorities that are ambi-
vous like universal health
coverage, tackling non-com-
municable discases, prevent-
ing outbreaks and epidem
ics.and strengehening health
systems. It is my responsibik

Soumya Swaminathan, Deputy Drector Gene@al, WHO

ity 1o make sure that it is pos:
sible at the ground level. And
that 55 nec going o be easy,”
sid Swaminathan.

For one she needs to take a
60 degree appmoach to
healthcare, which looks at
covironment  and  social
factors like drinking water,
sanitation, safety at the work
place and In schools and not
just medical “So i is che is-
suc of making people aware
of the determinants  of
health and also making It a
priorig” Swaminathan said

This means that she will be
required to work closely with
health ministries world over
10 bring health 10 the centre
stage. “This & where the chal

lenge lies since for mest goy
ernments health takes low
priority when it comes (o
policies,” she said,

Swaminathan states that
one of the reasons for this
could be that unlike eco
nomic or infrastructure de
velopment, health is invis-
Ible, “But if the governments
do not take preventive
healthcare seriousty, we will
be burdened by growing
pon<ommunicable discases
that are already Increasing at
a rapid pace,” she adds.

Mental health

Another area that needs fo.
cus Is mental health, which is
the major cause of suicides

among 1529 year--okds. Star
ing that India acks mental
health professionals, Swam-
mathan says the need of the
hour is a model that will in-
volve community health pro-
viders, nurses and other al-
lled  healthcare  providers,
who can actively and effect-
wvely screen and provide care
for peaple affected by mental
health problems.

According  w Swam-
inathan, the biggest chal-
lenge might be bringing ac-
cess 1o medicines.

While India s at the fore-
tront In bringing medical ac-
cess to many developing
countries through cosref
fective generics, more work
should be done on the Tatel
lectual Property (1) rights to
better the acces,

“It is the guestion ol lind
ing the balance between [P
rights and access and how
one could doit,” she says.

1t would involve reworking
the rescarch and develop
ment  framewark, negat-
ations  and  conscnsus
between  countries. Swam
inathan said, “This is not go-
ing to be easy but this is
where WHO can play an im-
portant rofe.”

“But | think my experience
and passion for public health
will be something that will
drive me over the next couple
ol years,” she adds, as she
heads off w take a look
around the new lab.
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GENERAL

Ministry of Earth Sciences: Inaug-
uration of India International Science
Festival- 2017, Union Ministers Harsh
Vardhan; Y.S. Chowdary; Bangladesh
Minister Yeafesh Oman; Afghnalstan
Minister Abdul Latif Roshan and Minls-
ter K.P. Anbalagan participates, Anna
University, Sardar Patel Rd,, Guindy,
10a.m,

The Administrator General and
Official Trustee of Tamil Nadu: Ra-
jah Sir Ramasamy Mudaliar 177th
birth anniversary celebrations, Balavi-
har, Halls Rd,, Kilpauk, 8.30a, m

Mission Sunehra Kal - ITC Ltd. and
Exnora International: Inauguration
of conference on 'Community Owned
Decentralized Waste Management for
Sustainability', Hotel My Fortune, 10
am

Indian Institute of Technology: In-
auguration of the National Centre for
Combustion R & D, IIT Madras and
panel discussion on ‘Industrial Utiliza-
tion of Combustion R&D', NCCRD
Building, NT Madras, 5 p.m.

SRM University: Honouring cere-
mony of Campus 2 Corporate, Kat-
tankutathur, 11.30 a.m.
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Energy research facilityopens at liT-M

World's largest centre for study of combustion set up at cost of T30 cr to serve several industries

EXPRESS NEWS SERVICE a Cownnu

THE INDIAN [nstitute of Tochnology
(T Madras has becoms homs for an-
other cutting eige research centre.

On Priday National Centre for Com
bustion Research and Development
(NCCRDj, which is the world's lnrgest
combustion research contre bullt at a
cost of T90 crove, was Inaugurited by
VE Saraswat, member, NTTI Ayog

Sarsswat sald the NCCRD is ane of
the premier centres in the country The
objective is to make it 5 knowledge
brse in arens o gasification, combus
tion, propuision and automotive sec
tors. This Is one of the best diagnostic
centres in the country to understand
combrstion

Further, he sajd specillic progrsms
Tike coal gasification, alternative sner
ghes and others would also be Intro-
duced. Sarmewnt said the NCCRD has
beon sot up as a Nodal Centre in the
region. Any Institute and industry can
work with NCCRD as it is totlly IT
enabled and possesses 4 strong simuls-
tion facility The establishment of 1

The NCERD (20 #t the 0T-Madras rampun it (hennds | manTiv LS

centre will be a magor boost to the In
dian scientific community and will
provide an Impetus to research in Al
ternative Energy and Envirorunental
Protection by focussing on effective
utilisation of combustion s 2 means
of thermo-chemical enetgy conver-
sion. The centre is supported by Sci
ence and Engineering Resoarch Board,
Union Department of Sclence and
Technology (DST)

This research has applicstions in
many industries, moging from auto.
motive to thermal powor. coal combuas-
tion, asrespace propulsion and so on.
With over 0 faculty members from six
departments of IT Madras working on
this project, this is the larges: grouping
of scademric combustion researchors
globally

Meanwhile, IT Madras director
Bhsskar Ramamurthi ssid “Ensrgy
emission of carbon dioxide and poliut
ant gases have bocome vory important
This centre will play a pivotal rode In
making sure that India has access to
the latest technologies n all these
Aareas



http://www.newindianexpress.com/cities/chennai/2017/oct/14/energy-research-facility-opens-at-iit-m-1673825.html
http://www.newindianexpress.com/cities/chennai/2017/oct/14/energy-research-facility-opens-at-iit-m-1673825.html

Date: 14th October 2017

Publication: The New Indian Express

Edition: Bangalore
Pageno.: 4
Journalist: NA

Headline: lIT-M gets largest combustion research centre

PTI@cChennal

THE world's largest combustion
research centre which will im-
part a major boost to the Indian
scientific community was inau-
gurated at the Indian Institute
of Technology, Madras on
Friday.

The National Centre for Com-
bustion Research and Develop-

ment (NCCRD) was inaugurated
by NITI Aayog member V K Sar-
aswat in the presence of Prof
Ashutosh Sharma, Secretary,
Department of Science and
Technology, a release by the In-
dian Institute of Technology,
Madras (II'T-M) said.

This is the world's largest
combustion research centre, it
said.

IIT-M gets largest combustion research centre

“With over 30 faculty mem-
bers from six departments of
IIT-M working on the project,
this is the largest grouping of
academic combustion research-
ers globally,” it said.

“In addition, the infrastruc-
ture facilities are also the larg-
est for any combustion research
centre in an academic setting
globally”
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WORLD’S
LARGEST
(OMBUSTION
RESEARCH
CENTRE AT IIT-M

DC CORRESPONDENT
CHENNAI, OCT. 12

The world's largest combus-
tion research centre, which
will impart a major boost to
the Indian scientific com-
munity, was inaugurated at

the Indian Institute of
Technology, Madras on
Friday.

The National Centre for
Combustion Research and

Development (NCCRD) was
inaugurated by NITI Aayog
member V. K. Saraswat in
the presence of Prof
Ashutosh Sharma, secre-
tary, department of science
and technology, a release by
the Indian Institute of
Technology, Madras (11'""M)
said.

This Is the world's largest
combustion research centre,
it said, — PTI
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World’s largest combustion
centre comes up at lIT-M

CHENNAL The world's largest com-
bustion research centre which will
impart a major boost to the Indian
scientific community was inau-
gurated at the Indian Institute of
Technology. Madras, on Friday.

I'he National Centre for Combustion
Research and Development (NCCRD)
was masugurated by NITH Aavog mem
ber VK Saraswat in the presence of
Prof Ashutosh Sharma, Secretary, De-
partment of Science amnd Technology, a
release by the Indian Institute of Tech-
nology, Madras (ITT-M) said. This is the
world's largest combustion research
centre, 1t said

“With over 30 faculty members from
six departments of HT-M working on
the project, this 1s the largest grouping
ol academic combustion researchers
plobally. In addition, the infrastructure
facihities are also the largest for any com
bustion research centre in an academic
setting globally,” it said.

NCCRD's research interests will
cover automotive, thermal power and
aerospace propulsion, besides fire re
search and microgravity combustion
to minor extent, the release said, “The

Inauguration of the combustion
research centre at the IIT-M

NCCRD has been established at a to-
tal cost of Rs 90 crore, it will develop
state-of-the-art capabilities in combus
tion research mvolving experts in the
country,” it saul. “The establishment
of the centre will Impart a major boost
to the Indian scientific community and
will provide an impetus to research in
Alternative Energy and Environmen-
tal Protection’ by focusing on effective
utilisation of combustion as ; wwan\nl
thermo-chemical energy conversion,”
the release said. NCCRI) is supported
by the state-run Science and Engineer-

ing Research Board of Department of

Science and Technology (DST), 1t said.

Saraswat was quoted as saying that
NCCRD was one of the premier centres
inthe country. “The intention 1s to make
it a knowledge base in areas like gasifi-
cation, combustion, propulsion and au
tomaotive sectors. This is one of the best
diagnostic centres in the country to un
derstand combustion,” he said. NCCRD
has been set up as a nodal centre in the
region and any institute and Industry
can work with it as it is totally IT-ena
bled and possesses a strong simulation
facility, the NITI Ayog member said

[IT-M director Bhaskar Ramamurthi
said energy, emission of carbon dioxide
and pollutant gases have become very
important due to climate change, global
warming and other impact that combus
tion has. “This centre will play a pivotal
role in making sure that India has access
to the latest technologies in all these are
as,” he said. Many industrial and R&D
organisations like Mahindra, TVS, AVL,
GAIL, GE, Shell, BHEL, DRDO (DRDL,
GTRE, CFEES), NAL, ISRO, Forbes-Mar-
shall, Siemens, Thermax, Cummins, FM
Global, Tata Power, VTT and Valmet
are working closelv with NCCRD. the
release added
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World's largest combustion research centre at lIT Madras

Chennai, Oct 13 () The world's largest combustion research centre which willimparta major boostto the
Indian scientificcommunity was inaugurated at the Indian Institute of Technology, Madras today.

The National Centre for Combustion Research and Development (NCCRD)was inaugurated by NITI Aayog
member V K Saraswat in the presence of Prof Ashutosh Sharma, Se cretary, Department of Science and
Technology, arelease by the Indian Institute of Technology, Madras (IIT-M) said.

Thisis the world's largest combustion research centre, it said.

"With over30 faculty members from six departments of IIT-M working on the project, thisis the largest
grouping of academic combustion researchers globally. In addition, the infrastructure facilities are also
the largest for any combustion research centre in an academicsetting globally," it said.

NCCRD's research interests will cover automotive, thermal power and aerospace propulsion, besides fire
research and microgravity combustionto minor extent, the release said.

"The NCCRD has been established at atotal cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustion research involving expertsin the country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.

NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), itsaid.

Saraswat was quoted as saying that NCCRD was one of the premiercentresinthe country.
"The intention is to make it a knowledge base in areas like gasification, combustion, propulsion and
automotive sectors. Thisis one of the best diagnosticcentresin the country to understand combustion,"

he said.

NCCRD has beensetup as a nodal centre in the region and any institute and industry can work withit as
itistotally IT-enabled and possess a strong simulation facility, the NITI Ayog member said.
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IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become veryimportant due to climate change, global warming and otherimpact that combustion has.

"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas," he said. Many industrial and R&D organisations like Mahindra, TVS, AVL, GAIL, GE, Shell,
BHEL, DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global,
Tata Power, VTT and Valmet are working closely with NCCRD, the release added.
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World's largest combustion research centre at IIT Madras

The world's largest combustion research centre which will impart a major boost to the Indian scientific
community was inaugurated at the Indian Institute of Technology, Madras today.

The National Centre for Combustion Research and Development (NCCRD) was inaugurated by NITI Aayog
member VK Saraswat in the presence of Prof Ashutosh Sharma, Secretary, Department of Science and
Technology, arelease by the Indian Institute of Technology, Madras (1IT-M) said.

This is the world's largest combustion research centre, it said. "With over 30 faculty members from six
departments of IIT-M working on the project, this is the largest grouping of academic combustion
researchers globally. In addition, the infrastructure facilities are also the largest for any combustion
research centre inan academicsetting globally," it said.

NCCRD's research interests will cover automotive, thermal power and aerospace propulsion, besides fire
research and microgravity combustionto minor extent, the release said.

"The NCCRD has been established at atotal cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustion research involving expertsin the country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.
NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), it said. Saraswat was quoted as saying that NCCRD was one of the premier centres
inthe country.

"The intention is to make it a knowledge base in areas like gasification, combustion, propulsion and
automotive sectors. Thisis one of the best diagnosticcentresinthe country to understand combustion,"
he said. NCCRD has been set up as a nodal centre in the region and any institute and industry can work
withitasitis totally IT-enabled and possess astrong simulation facility, the NITI Ayog membersaid.

IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become very important due to climate change, global warming and other impact that combustion has.
"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas," he said. Many industrial and R&D organisations like Mahindra, TVS, AVL, GAIL, GE, Shell,
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BHEL, DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global,
Tata Power, VTT and Valmet are working closely with NCCRD, the release added.
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Centre for combustionresearch set up in lIT-Madras

The National Centre for Combustion Research and Development (NCCRD), said to be the world's largest,
was opened at the Indian Institute of Technology-Madras (1IT-M) here on Friday.

The Rs 90 crore centre was inaugurated by V.K. Saraswat, member, Niti Aayog, accordingto a statement
issued here by [ITM.

"The NCCRD isone of the premiercentresinthe country. The intentionisto make ita knowledge base in
areas like gasification, combustion, propulsion and automotivesectors," Saraswat said.

"Thisis the one of the best diagnosticcentresinthe country tounderstand combustion."

He said the NCCRD has been set up as a nodal centre in the region. Any institute and industry can work
with NCCRDas it istotally IT-enabled and possesses a strong simulation facility.

The establishmentof the centre will givea major boost to the Indianscientificcommunityand will provide
an impetus to research in alternative energy and environmental protection by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.

The centre is supported by the Science and Engineering Research Board, Department of Science and
Technology (DST), Government of India, the ITMstatement said.

The NCCRD will develop state-of-the-art capabilities in combustion research involving experts in the
country. The research interestsare inthree majorapplication se ctors -- automotive, thermal powerand
aerospace propulsion, besides fire research and microgravity combustion to a minor extent.
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World’s largest combustion research centre inaugurated at |IT Madras

The world’s largest combustion research centre was inaugurated at the Indian Institute of Technology,
Madras in Tamil Nadu yesterday. Arelease by the IIT Madras said that the National Centre for Combustion
Research and Development (NCCRD) was inaugurated by NITI Aayogmember VK Saraswatinthe presence
of Prof Ashutosh Sharma, Secretary, Department of Science and Technology.

The establishmentof the centre will givea major boost to the Indianscientificcommunityand will provide
an impetus to research in ‘Alternative Energy and Environmental Protection’ by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.
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World's largest combustion research centre at IIT Madras

The world's largest combustion research centre which will impart a major boost to the Indian scientific
community was inaugurated at the Indian Institute of Technology, Madras today.

The National Centre for Combustion Research and Development (NCCRD) was inaugurated by NITI Aayog
member V K Saraswat in the presence of Prof Ashutosh Sharma, Secretary, Department of Science and
Technology, arelease by the Indian Institute of Technology, Madras (1IT-M) said.

Thisis the world's largest combustionresearch centre, it said.

"With over30 faculty members from six departments of IT-M working on the project, thisis the largest
grouping of academic combustion researchers globally. In addition, the infrastructure facilities are also
the largestfor any combustionresearch centre in an academicsetting globally," it said.

NCCRD's research interests will cover automotive, thermal powerand aerospace propulsion, besides fire
research and microgravity combustion to minorextent, the release said.

"The NCCRD has been established at a total cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustionresearchinvolving expertsinthe country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.

NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), itsaid.

Saraswat was quoted as saying that NCCRD was one of the premiercentresinthe country.
"The intention is to make it a knowledge base in areas like gasification, combustion, propulsion and
automotive sectors. Thisis one of the best diagnosticcentresin the country to understand combustion,"

he said.

NCCRD has beensetup as a nodal centre in the region and any institute and industry can work withit as
itistotally IT-enabled and possess a strong simulation facility, the NITI Ayog member said.
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IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become veryimportant due to climate change, global warming and otherimpact that combustion has.

"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas," he said.

Many industrial and R&D organisationslike Mahindra, TVS, AVL, GAIL, GE, Shell, BHEL, DRDO (DRDL, GTRE,
CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata Power, VTT and Valmet
are working closely with NCCRD, the releaseadded.
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World’s largest combustion research centre inaugurated at lIT Madras

The world's largest combustion research centre was inaugurated at the Indian Institute of Technology,
Madras in Tamil Nadu yesterday. A release by the IIT Madras said that the National Centre for Combustion
Research and Development (NCCRD) was inaugurated by NITI Aayogmember VK Saraswat inthe presence
of Prof Ashutosh Sharma, Secretary, Department of Science and Technology.

The establishmentof the centre will givea major boostto the Indianscientificcommunityand will provide
an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.
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World's largest combustion research centre at lIT Madras

Chennai: The world's largest combustion research centre which will impart a major boost to the Indian
scientificcommunity was inaugurated at the Indian Institute of Technology, Madras today.

The National Centre for Combustion Research and Development (NCCRD)was inaugurated by NITI Aayog
member V K Saraswat in the presence of Prof Ashutosh Sharma, Secretary, Department of Science and
Technology, arelease by the Indian Institute of Technology, Madras (IIT-M) said.

Thisis the world's largest combustion research centre, it said.

"With over 30 faculty members from six departments of IIT-M working on the project, thisis the largest
grouping of academic combustion researchers globally. In addition, the infrastructure facilities are also
the largest for any combustion research centre in an academicsetting globally," it said.

NCCRD's research interests will cover automotive, thermal powerand aerospace propulsion, besides fire
research and microgravity combustionto minor extent, the release said.

"The NCCRD has been established at atotal cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustion research involving expertsinthe country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.

NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), itsaid.

Saraswat was quoted as saying that NCCRD was one of the premier centresinthe country.
"The intention is to make it a knowledge base in areas like gasification, combustion, propulsion and

automotive sectors. Thisisone of the best diagnosticcentresinthe country to understand combustion,"
he said.
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NCCRD has been set up as a nodal centre in the region and any institute and industry can work with it as
itistotally IT-enabled and possess a strong simulation facility, the NITI Ayog member said.

IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become veryimportant due to climate change, global warming and otherimpact that combustion has.

"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas," he said. Many industrial and R&D organisations like Mahindra, TVS, AVL, GAIL, GE, Shell,
BHEL, DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global,
Tata Power, VTT and Valmet are working closely with NCCRD, the release added
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World’s largest combustion research centre at IIT Madras

Chennai, Oct 13 (PTI) The worlds largest combustion research centre which will imparta major boost to
the Indian scientificcommunity was inaugurated at the Indian Institute of Technology, Madras today.

The National Centre for Combustion Research and Development (N CCRD) was inaugurated by NITI Aayog
member V K Saraswat in the presence of Prof Ashutosh Sharma, Secretary, Department of Science and
Technology, arelease by the Indian Institute of Technology, Madras (IIT-M) said.

This is the worlds largest combustion research centre, it said. "With over 30 faculty members from six
departments of IIT-M working on the project, this is the largest grouping of academic combustion
researchers globally. In addition, the infrastructure facilities are also the largest for any combustion
research centre inan academicsetting globally," it said.

Ads by ZINC

NCCRDs researchinterests will coverautomotive, thermal powerand aerospace propulsion, besides fire
research and microgravity combustionto minor extent, the release said.

"The NCCRD has been established at atotal cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustion research involving expertsin the country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in Alternative Energy and Environmental Protection by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.
NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), itsaid. Saraswat was quoted as saying that NCCRD was one of the premier centres
in the country. "The intention is to make it a knowledge base in areas like gasification, combustion,
propulsion and automotive sectors.This is one of the best diagnostic centresinthe country to understand
combustion," he said. NCCRD has beenset up asanodal centrein theregion and any institute and industry
can work withit as it is totally IT-enabled and possess a strong simulation facility, the NITI Ayog member
said.

IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become very important due to climate change, global warming and other impact that combustion has.
"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
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these areas," he said. Many industrial and R&D organisations like Mahindra, TVS, AVL, GAIL, GE, Shell,
BHEL, DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global,
Tata Power, VTT and Valmet are working closely with NCCRD, the release added.
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The world’s largest combustion research centre established at IIT Madras

Chennai, 130ctober2017: The World’s largest Combustion Research Centre was inaugurated today(13th
October 2017) at the Indian Institute of Technology Madras (lIT Madras). The National Centre for
Combustion Research and Development (NCCRD) was inaugurated by Dr. V.K. Saraswat, Member, NITI
Aayog, in the presence of Prof. Ashutosh Sharma, Secretary, Department of Science and Technology,
Government of India, Prof. Bhaskar Ramamurthi, Director, IIT Madras, and others.

Inaugurating the Centre, Dr. Saraswat said, “The NCCRD is one of the premier Centresin the country. The
intentionistomake itaknowledgebase in areas like gasification, combustion, propulsionand automotive
sectors. Thisisthe one of the best diagnosticcentresin the country to understand combustion.”

Further, he said that specific programs like Coal Gasification, Alternative energies and others would also
be set up. The Twin Centres located at IIT Madras & [ISc would complement each otherwell.

Dr. Saraswat said that the NCCRD has been set up as a Nodal Centre in the region. Any institute and
industry can work with NCCRD as it is totally IT-enabled, possesses astrong simulation facility.

“I hopeit’ll become an internationally renowned centre. We’ve alot of collaboration with international
organisations,” added Dr. Saraswat.

The establishment of the Centre will impart a major boost to the Indian Scientific Community and will
provide an impetus to research in Alternative Energy and Environmental Protection by focusing on
effective utilization of combustion as a means of thermo-chemical energy conversion. The Centre is
supported by Science and Engineering Research Board, Department of Science and Technology (DST),
Government of India.

Elaborating on the importance of this Combustion Research Centre, Prof. Ashutosh Sharma said,
“Combustion is an extraordinary science with length and time scales varying from large and small. This
field has the potential to be hugely translational.”

This research has applications in many industries, ranging from automotive to thermal power, coal
combustion, aerospace propulsionand so on.
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With over 30 faculty members from six departments of [IT Madras working on this project, this is the
largest grouping of academiccombustion researchers globally. In addition, the infrastructure facilities are
alsothe largest for any combustionresearch centre inan academicsetting globally.

“We’re proud of this facility. It has the strongest group of expertsworking on Combustionand will create
a Strong Foundation in this important area. This has to be sustained, for which the Centre should work
togetherwith large stakeholders to diffuse the benefits to many areas,” added Prof. Ashutosh Sharma.

Speaking on occasion, Prof. Bhaskar Ramamurthi remarked, “Energy, Emission of Carbon Dioxide and
pollutant gases have become very important due to climate change, global warming and other impact
that combustion has. This Centre will play a pivotal role in making sure that India has access to the latest
technologiesinall these areas.”

Further, he said, “We’re very excited to have this Centreat IIT Madras because it gives us opportunity for
students and faculty from various Departments to work togetherto solve the challenges that the nation
faces.”

The inauguration was followed by a panel discussion on ‘Industrial Utilization of Combustion R&D’, which
was participated by eminent members from the academiaand industry, workingin the field.

The NCCRD has been establishedat a total cost of Rs. 90 crore. It will developstate -of-the-art capabilities
incombustionresearchinvolving expertsinthe country. The research interests are in 3 major application
sectors: Automotive, Thermal Power, and Aerospace Propulsion, besides fire research and microgravity
combustion to minor extent.

The NCCRD is located in a five-storey building at IIT Madras Campus which also hosts separate smaller
structures for propellant combustion, fire research, and air storage. Many industrial and R&D
organizations are working closely with the NCCRD. They include Mahindra, TVS, AVL, GAIL, GE, Shell, BHEL,
DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata
Power, VTT and Valmet.
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World’s largest combustion research centre inaugurated at |IT Madras

The world's largest combustion research centre was inaugurated at the Indian Institute of Technology,
Madras in Tamil Nadu yesterday. A release by the IIT Madras said that the National Centre for Combustion
Research and Development (NCCRD) was inaugurated by NITI Aayogmember VK Saraswat inthe presence
of Prof Ashutosh Sharma, Secretary, Department of Science and Technology.

The establishmentof the centre will giveamajorboost to the Indianscientificcommunityand will provide
an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.
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Centre For Combustion Research Set Up In lIT-Madras

Chennai: The National Centrefor Combustion Research and Development(NCCRD), said to be the world’s
largest, was opened at the Indian Institute of Technology-Madras (IIT-M) here on Friday.

The Rs 90 crore centre wasinaugurated by V.K. Saraswat, member, Niti Aayog, according to a statement
issued here by lITM.

“The NCCRDis one of the premier centresinthe country. The intentionis to make ita knowledge base in
areas like gasification, combustion, propulsion and automotive sectors,” Saraswat said.

“Thisis the one of the best diagnosticcentresinthe country to understand combustion.”

He said the NCCRD has been set up as a nodal centre in the region. Any institute and industry can work
with NCCRD as it is totally IT-enabled and possesses a strong simulation facility.

The establishmentof the centre will giveamajorboost to the Indianscientificcommunityand will provide
an impetus to research in alternative energy and environmental protection by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.

The centre is supported by the Science and Engineering Research Board, Department of Science and
Technology (DST), Government of India, the IITM statement said.

The NCCRD will develop state-of-the-art capabilities in combustion research involving experts in the
country. The research interests are inthree majorapplication sectors — automotive, thermal power and
aerospace propulsion, besides fire research and micro gravity combustion to a minor extent.
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IIT Madras with the largest combustion research center

Now Chennai hasthe world’s largest combustion research center which is made toimpart a boost to the
Indian scientific community. The research center was inaugurated in the Indian Institute of Technology,
on the October 13. NITI Aayog member, V K Saraswat, in the presence of the Secretary Department of
Science Prof Ashutosh Sharma. This research centeris one of the largest centersin the world.

The NCCRD research covers the interest in thermal power, automotive, aerospace propulsion, and
microgravity combustion to a minor extent. The total cost of the NCCRD has come up to about Rs 90
crores. The research center has state of the art facilities involving combustion research. This
establishment will help the Indian researchers to research in Alternative Energy and Environmental
Protection and will be able to focus on effective utilization of combustion as a thermochemical energy
conversion.

NCCRD will be supported by the Science and Engineering Research Board of Department of Science and
Technology whichisrun by the state itself. NCCRD has been successfulin setting up anodal centerinthe
region so that any industry or institute can work withit as it isenabled by IT and has a strong simulation
facility.

The director of Indian Institute of Technology Madras Bhaskar Ramamurthi have always described energy,
and all the emission of carbon dioxide and pollutant gases are very much dependent on the weather
change and the global warming. The center will play averyimportant role in research. The center will help
a lot of industries to do their research. All kinds of industries and Research and Development industries
are working closely with the NCCRD. The companies that are working with NCCRD are TVs, Mahindra, GE,
GAIL, BHEL, Shell, NAL, DRDO (GTRE, DRDL, CFEES), ISRO, Siemens, Forbes-Marshall, FM Global, Cummins,
Valmet, VTT.

The openingofthe largestresearch center for combustion centerinIndia shows that how much Indiais
spending money on research and development. India being a developing nation is spending money on
research for the innovation and growth of science in the country. Now this research center will be used
to make research on combustion, and there will be alot of work on the Alternate source of energy which
accordingto experts willbe the next bigthing. The makers of the combustion research center have made
it very specificthat most of the concentration will be on Environmental Protection with Alternate Energy.
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Magneticfield fluctuations detect arterial pulse

Researchers from the Indian Institute of Technology Madras have proposed a magnet-based sensor that
would allow scientists to measure the velocity of blood pulse waves within the carotid artery. Each heart
beat pumps blood at a high pressure through the arteries, and parameterssuch as the pulse speed provide
useful pathophysiological information (IEEE Trans. Biomed. Circuits Syst. 11 1065).

Pulse wave velocity (PWV) — the velocity of blood propagating through the arterial tree — is a strong
indicator of cardiovascular events. Calculation of blood pressure using PWV, based on the fundamental
biomechanical equations, holds true only for smaller sections of an artery. But existing cuffless blood
pressure monitoring technologies measure PWV across a large arterial section. Current techniques for
measuringlocal PWV, such as Dopplerultrasound and MRI, are expensive and operator dependant.

Magnet-based sensor

To determine PWV from small arterial sections, the electrical and biomedical engineering researchers
propose a magnetic plethysmograph (MPG) transducer, based on the modulated magnetic signature of
blood (MMSB) principle, to measure blood pulse velocity across small sections of arteries. This consists of
a permanent magnet producing an ambient field and a Hall-effect sensor that provides a voltage
measurement corresponding to volumetricchange inthe artery.

When the transducer is placed on the skin above an artery, the magnetic sensor measures magnetic
fluctuations due to skin surface motion caused by the pulsatile blood flow. Analysis of the arterial blood
pulseis possiblebecause the outputvoltage of the sensoris directly proportional to the amplitude of the
pulse. Afterthe acquisition and digitization process, the dataare analysed by custom designed algorithms
to identify characteristicpointsin each waveform and calculate the local PWV.

Transducervalidation

The researchers performed invitro studies using the MPG transducer with an arterial flow phantom. The
phantom representedan arm, allowing theresearchers to validate the system by obtainingmeasurements
overthe radial artery. The phantomexperiments demonstrated that the newMPG prototype could obtain
measurements that determined the PWV of small arterial segments.

The team also performed in vivo measurements under two physical conditions (physically relaxed and
post-exercise) on a group of 20 healthy volunteers. They obtained blood pressure and local PWV
measurements from the left carotid artery by placingthe MPG probe onthe neck.
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The study demonstrated the ability to obtain continuous arterial MPG data with a signal -to-noise ratio of
approximately 28 dB. The study results, of carotid pulse detection and local PWV measurement, proved

the efficiency of the proposedtechnique, which provides a promisingapproach for cuffless blood pressure
measurements.

Aboutthe author

Zaibaa Patel is a PhD student contributor to medicalphysicsweb, working in the Research Centre for
Biomedical Engineering at City, University of London. She is working on the development of an intra-
luminal optical sensorforcontinuous monitoring of intestinal viability for colorectal cancer surgeries.
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SHUBASHREE DESIKAN

It &5 known that DespMind,
the company which was ac-
cquired by Google, produced
an adgorithun called AlphaGo
that beat the world’s num-
ber ane at the Go game. Une
of the methods behind the
success of AlphaGo, called
deep reinforcement learn:
Ing. Is being further de-
veloped by (1T Madrus re-
searchers to construct their
own algorithm to play not
Just the Go game, but for
more complex tsks,

What they build into the
algorithm is not just Jearn
ing. but kearning from mis-
takes as well

“There are two parts o
engineering this - one in-
volves  Incorporating lea
tures bisto the neural net-
work thar will get the
Program o recognize pares
of the sereen (when playing
A game |, The other part In-
volves making assoclations
between urilities and action

for Instance  declding
whether to move left or right
based on & specific pattern

on the screen,” explains
Prol. who

B Ravindran
heads the Robert Bosch

Centre for Data Science and
Artificial ntelligence, at [IT

Careful Al: "We are planning 1o build in concepts of risk-
awareness through deep reinforcement leaming,” says
Ravindran. sseecaL aneanceuest

Madras,

The team trained the al
gorithm using “experts™ that
wuore basically progriams that
had mastered a method of
playing the game. Apart

from this, the algorithm was
also made to learn “from
scrarch® - that s, without
the intervention ol experts.
Not just this, the manner
of learning mimics humans

For instance, humans don't
chunge their straregy too
last, usually. So if the player
|a bt or an algorithm] takes
aleft turn, it contimues to do
that for a predetermined
time, This incorporated
smoothpess into the  de-
cision making. *When we
came up with algorithms
that Incorporated this, we
observed Improvement by
several thousand per cent In
the learning performance,”
says Prof. Ravindnn,

Squash to tennis
I a player knew how to play
squash, can she use that
knowledge 10 play tennis?
This is known as transfer
learming, Within this there
are variouss things to con-
tend with - selective rans-
fer, which ls, in the exanple
of teanis, akin to learning
the torehand of one player
and the backbkand of an-
other phayer. This sort of hy-
brid-making can come of
use  when the machine
learns from different “ex-
perts” with different skills.
Another ability built lnto
the program was i tendency
to wvold negative trunsler.
That is, if the “expert” that
the program was learning
from is actually bad at the

I[IT Madras develops algorithms
that learn like humans

Deep reinforcement learning is a way for Al to learn from its mistakes

game, the algorithm stops
following this expert and
chaoases a different option
which may be following an-
other expert or  learning
from scratch by itself. Prof.
Ravindran explains by show-
ing a graph in which velative
performances  of  various
programs that have bheen
tutored with und without
these features have been
mapped out. The results
dearly demonstrate the use
Tulmess of incorporating the
selective transter and avold-
ance of negative transfers,

Having worked on the rel
atively simple arcade gumes
o the team now plans
move on to more comples
tasks involving higherfevel
skills. Humans operate at &f
ferent levels of gramilanty In
decision making, also we in-
corporate  memory  easiy
into learning. Can this be
tanaght to muachines?

They could be working on
self-driving cars very soon:
“We gre planming to bulld in
concepts of risk-awarenvss
through deep reinforcement
learning, To apply these
ideas to rabotics and, say,
selt-driving cars, there needs
to be safety and risk-aware-
ness built in. So we are work:
ing on this,” be says.
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World’s Largest Combustion Research Centre established at IIT Madras

Chennai, 13th October 2017: The World’s largest Combustion Research Centre was inaugurated today
(13th October 2017) at the Indian Institute of Technology Madras (IIT Madras). The National Centre for
Combustion Research and Development (NCCRD) was inaugurated by Dr. V.K. Saraswat, Member, NITI
Aayog, in the presence of Prof. Ashutosh Sharma, Secretary, Department of Science and Technology,
Government of India, Prof. Bhaskar Ramamurthi, Director, IIT Madras, and others.

Inauguratingthe Centre, Dr. Saraswat said, “The NCCRD is one of the premier Centres in the country. The
intentionisto make itaknowledge base in areas like gasification, combustion, propulsionand automotive
sectors. Thisisthe one of the bestdiagnosticcentresinthe country to understand combustion.”

Further, he said that specificprograms like Coal Gasification, Alternative energies and others would also
be set up. The Twin Centres located at IIT Madras & [ISc would complement each otherwell.


http://indiaeducationdiary.in/worlds-largest-combustion-research-centre-established-iit-madras/

Dr. Saraswat said that the NCCRD has been set up as a Nodal Centre in the region. Any institute and
industry can work with NCCRD as it is totally IT-enabled, possesses a strong simulation facility.

“I hope it’ll become an internationally renowned centre. We’ve a lot of collaboration with international
organisations,” added Dr. Saraswat.

The establishment of the Centre will impart a major boost to the Indian Scientific Community and will
provide an impetus to research in Alternative Energy and Environmental Protection by focusing on
effective utilization of combustion as a means of thermo-chemical energy conversion. The Centre is
supported by Science and Engineering Research Board, Department of Science and Technology (DST),
Government of India.

Elaborating on the importance of this Combustion Research Centre, Prof. Ashutosh Sharma said,
“Combustion is an extraordinary science with length and time scales varying from large and small. This
field has the potential to be hugely translational.”

This research has applications in many industries, ranging from automotive to thermal power, coal
combustion, aerospace propulsion and soon.

With over 30 faculty members from six departments of [IT Madras working on this project, this is the
largest grouping of academiccombustion researchers globally. In addition, the infrastructure facilities are
alsothe largest for any combustion research centre in an academicsetting globally.

“We’re proud of thisfacility. It has the strongest group of experts working on Combustion and will create
a Strong Foundation in this important area. This has to be sustained, for which the Centre should work
togetherwith large stakeholders to diffuse the benefits to many areas,” added Prof. Ashutosh Sharma.

Speaking on occasion, Prof. Bhaskar Ramamurthi remarked, “Energy, Emission of Carbon Dioxide and
pollutant gases have become very important due to climate change, global warming and other impact
that combustion has. This Centre will play a pivotal role in making sure that India has access to the latest
technologiesinall these areas.”

Further, he said, “We’re very excited to have this Centre at IIT Madras because it gives us opportunity for
students and faculty fromvarious Departments to work togetherto solve the challenge s that the nation
faces.”

The inauguration was followed by a panel discussion on ‘Industrial Utilization of Combustion R&D’, which
was participated by eminent members from the academiaand industry, workingin the field.

The NCCRD has been establishedat a total cost of Rs. 90 crore. It will developstate-of-the-art capabilities
incombustionresearchinvolving expertsinthe country. The research interests are in 3 major application
sectors: Automotive, Thermal Power, and Aerospace Propulsion, besides fire research and microgravity
combustionto minorextent.



The NCCRD is located in a five-storey building at IIT Madras Campus which also hosts separate smaller
structures for propellant combustion, fire research, and air storage. Many industrial and R&D
organizations are working closely with the NCCRD. They include Mahindra, TVS, AVL, GAIL, GE, Shell, BHEL,
DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata
Power, VTTand Valmet.
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World's largest combustion research centre at lIT Madras

The Indian Institute of Technology, Madras on Friday announced the inauguration of the world's largest
combustion research centre, which could give abigboost to the Indian scientificcommunity.

NITI Aayog member V K Saraswat inaugurated the National Centre for Combustion Research and
Development (NCCRD) in the presence of Prof Ashutosh Sharma, secretary, Department of Science and
Technology.

A release by the Indian Institute of Technology, Madras (11T-M) said thisis the world's largest combustion
research centre.

"With over30 faculty members from six departments of IT-M working on the project, thisis the largest
grouping of academic combustion researchers globally. In addition, the infrastructure facilities are also
the largestfor any combustionresearch centre inan academicsetting globally," it said.

NCCRD will develop state-of-the-art capabilities in combustion research involving expertsin the country.
The researchinterestsare in three majorapplication sectors - automotive, thermal power and aerospace
propulsion, besides fire research and microgravity combustion to a minor extent.

"The NCCRD has been established at atotal cost of Rs90 crore. It will develop state -of-the-art capabilities
incombustion research involving expertsin the country," it said.

"The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in 'Alternative Energy and Environmental Protection' by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion," the release said.

NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST), itsaid.

"The intention is to make it a knowledge base in areas like gasification, combustion, propulsion and
automotive sectors. Thisisone of the best diagnosticcentresinthe countryto understand combustion,"
he said.


http://www.domain-b.com/organisation/Indian_Institutes_Technology/20171014_inauguration.html
http://www.domain-b.com/organisation/Indian_Institutes_Technology/20171014_inauguration.html

NCCRD has beensetup as a nodal centre in the region and any institute and industry can work withit as
itistotally IT-enabled and possess a strong simulation facility, the NITI Aayog member said.

IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become veryimportant due to climate change, global warming and otherimpact that combustion has.

"This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas," he said. Many industrial and R&D organisations like Mahindra, TVS, AVL, GAIL, GE, Shell,
BHEL, DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global,
Tata Power, VTT and Valmet are working closely with NCCRD, the release added.
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Centre for combustionresearch set up in lIT-Madras

The National Centre for Combustion Research and Development (NCCRD), said to be the world's largest,
was opened atthe Indian Institute of Technology-Madras (1IT-M) here on Friday.

Chennai: The National Centre for Combustion Research and Development (NCCRD), said to be the world's
largest, was opened at the Indian Institute of Technology-Madras (IIT-M) here on Friday.

The Rs 90 crore centre wasinaugurated by V.K. Saraswat, member, Niti Aayog, accordingto a statement
issued here by IITM.

"The NCCRD isone of the premier centresinthe country. The intentionisto makeita knowledge base in
areas like gasification, combustion, propulsion and automotive sectors," Saraswat said.

"Thisis the one of the best diagnosticcentresinthe country to understand combustion."

He said the NCCRD has been set up as a nodal centre in the region. Any institute and industry can work
with NCCRD as it istotally IT-enabled and possesses a strong simulation facility.

The establishmentof the centre will giveamajorboost to the Indianscientificcommunityand will provide
an impetus to research in alternative energy and environmental protection by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.

AlsoRead: lITians working onreplacing diesel engines with CNG

The centre is supported by the Science and Engineering Research Board, Department of Science and
Technology (DST), Government of India, the ITMstatement said.

The NCCRD will develop state-of-the-art capabilities in combustion research involving experts in the
country. The research interestsare inthree majorapplication sectors -- automotive, thermal powerand
aerospace propulsion, besides fire research and microgravity combustion to a minorextent.
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World’s Largest Combustion Research Centre established at IIT Madras

V.K.Saraswat (3rd from left), Member, NITI Aayog, at the National Centre for Combustion Research and
Development (NCCRD)facility at IT Madras on Friday, 13th October2017.'

Chennai, 13th October 2017: The World’s largest Combustion Research Centre was inaugurated today
(13th October 2017) at the Indian Institute of Technology Madras (IIT Madras). The National Centre for
Combustion Research and Development (NCCRD) was inaugurated by Dr. V.K.Saraswat, Member, NITI
Aayog, in the presence of Prof. Ashutosh Sharma, Secretary, Department of Science and Technology,
Government of India, Prof. Bhaskar Ramamurthi, Director, IIT Madras, and others.

Inaugurating the Centre, Dr. Saraswat said, “The NCCRDis one of the premier Centresin the country. The
intentionistomakeitaknowledgebase in areas like gasification, combustion, propulsionand automotive
sectors. Thisisthe one of the best diagnosticcentresinthe country to understand combustion.”


http://news.chennaipatrika.com/post/2017/10/14/World-Largest-Combustion-Research-Centre-established-at-IIT-Madras.aspx
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Further, he said that specificprograms like Coal Gasification, Alternative energies and others would also
be set up. The Twin Centres located at IIT Madras & [ISc would complement each otherwell.

Dr. Saraswat said that the NCCRD has been set up as a Nodal Centre in the region. Any institute and
industry can work with NCCRD as it is totally IT-enabled, possesses astrong simulation facility.

“I hope it'll become an internationally renowned centre. We've a lot of collaboration with international
organisations,” added Dr. Saraswat.

The establishment of the Centre will impart a major boost to the Indian Scientific Community and will
provide an impetus to research in Alternative Energy and Environmental Protection by focusing on
effective utilization of combustion as a means of thermo-chemical energy conversion. The Centre is
supported by Science and Engineering Research Board, Department of Science and Technology (DST),
Government of India.

Elaborating on the importance of this Combustion Research Centre, Prof. Ashutosh Sharma said,
“Combustion is an extraordinary science with length and time scales varying from large and small. This
field hasthe potential to be hugely translational.”

This research has applications in many industries, ranging from automotive to thermal power, coal
combustion, aerospace propulsion and soon.

With over 30 faculty members from six departments of IIT Madras working on this project, this is the
largest grouping of academic combustion researchers globally. In addition, the infrastructure facilities are
alsothe largest for any combustion research centre in an academicsetting globally.

“We're proud of thisfacility. It has the strongest group of experts working on Combustion and will create
a Strong Foundation in this important area. This has to be sustained, for which the Centre should work
togetherwith large stakeholders to diffuse the benefits to many areas,” added Prof. Ashutosh Sharma.

Speaking on occasion, Prof. Bhaskar Ramamurthi remarked, “Energy, Emission of Carbon Dioxide and
pollutant gases have become very important due to climate change, global warming and other impact
that combustion has. This Centre will play a pivotal role in making sure that India has access to the latest
technologiesinall these areas.”

Further, he said, "We're very excited to have this Centre at |IT Madras because it gives us opportunity for
studentsand faculty from various Departments to work togetherto solve the challenges that the nation
faces."

The inauguration was followed by a panel discussion on ‘Industrial Utilization of Combustion R&D’, which
was participated by eminent members from the academiaand industry, workingin the field.

The NCCRD has been establishedat a total cost of Rs. 90 crore. It will develop state-of-the-art capabilities
incombustionresearchinvolving expertsin the country.The research interestsare in 3 majorapplication



sectors: Automotive, Thermal Power, and Aerospace Propulsion, besides fire research and microgravity
combustion to minor extent.

The NCCRD is located in a five-storey building at [IT Madras Campus which also hosts separate smaller
structures for propellant combustion, fire research, and air storage. Many industrial and R&D
organizations are working closely with the NCCRD. They include Mahindra, TVS, AVL, GAIL, GE, Shell, BHEL,
DRDO (DRDL, GTRE, CFEES), NAL, ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata
Power, VTTand Valmet.
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India sets up world's largest combustion research facility in lIT-Madras

The establishment of the centre will provide an impetus to research in alternative energy and
environmental protection by focusing on effective utilisation of combustion as a means of thermo-
chemical energy conversion.

Chennai: The National Centre for Combustion Research and Development (NCCRD), said to be the world's
largest, was opened at the Indian Institute of Technology-Madras (1IT-M) here on Friday.

The Rs 90 crore centre wasinaugurated by V.K. Saraswat, member, Niti Aayog, accordingto a statement
issued here by IITM.

"The NCCRD is one of the premier centresinthe country. The intentionisto make ita knowledge base in
areas like gasification, combustion, propulsion and automotive sectors," Saraswat said.

"Thisis the one of the best diagnosticcentresinthe countrytounderstand combustion."

He said the NCCRD has been set up as a nodal centre in the region. Any institute and i ndustry can work
with NCCRDas it istotally IT-enabled and possesses a strong simulation facility.

The establishmentof the centre will give amajorboost to the Indianscientificcommunityand will provide
an impetus to research in alternative energy and environmental protection by focusing on effective
utilisation of combustion as a means of thermo-chemical energy conversion.

The centre is supported by the Science and Engineering Research Board, Department of Science and
Technology (DST), Government of India, the IITMstatement said.

The NCCRD will develop state-of-the-art capabilities in combustion research involving experts in the
country. The research interestsare inthree majorapplication sectors -- automotive, thermal powerand
aerospace propulsion, besides fire research and microgravity combustion toa minorextent.
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IIT-M gets new facility

IIT-M GETS NEW FACILITY

Q World’s largest combustion research centre inaugurated
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World’s largest
combustion
research centre
at IIT Madras

Will deal with challenges of
alternative energy and
environmental protection

DUy

THE INDIAN INSTITUTE of Technology
Madras now hosts world’s largest combus-
tion rescarch centre. It will address the twin
challenges of alternative energy and envi-
rommental protection afflicting an enmerging
ecanomy such as India by focusing on effec-
tive utilisation of combustion as a means of
thermo-chemical energy conversion,

The National Centre for Combustion ite
search and Development (NCCRD), inaugu-
rated on October 13, is supported hy the Sci-
ence and Engineering Research Hoard,
Department of Science and Technology. A
similar centre has been established at the In-
dian Inatitute of Science Bangalore {11S¢).

With over 30 faculty members from six
departments of ITT Madras working on this
project, this is the largest grouping of acade-
mic combustion researchers, globally. Thein-
frastructure facilities arc also the kargest for
any combustion research centre in anacade-
mic setting, globally, The NCCRD has been
set up ata cost of Rs 90 crore and will develop
state-of-the-art capabilities in combustion
research involving experts in the country.

Satyanarayanan Chakravarthy, professor
in-charge, NCCKD, said,“The emphasis is to
work on the industry-relevant problems of
the future in collaboration with organisa-
tions in application sectors of automotive,
aerospace, thermal power, process industry
and fire protection” The research interests
are in three majer application sectors: auto-
motive, thermal power and acrospace
propulsion, besides fire reseasch and micro
gravity combustion to a minor extent.

The NCCRD Is kocated in a five-storey
building at the T Madras campus, which
also hosts separate smaller structures for
propellant combustion, fire research and air
storage. Many industrial and R&ED organisa-
tions are working closely with the NCCRID.
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IITM's innovations

Indian Institute of Technology Madras students recently
demonstrated projects that won international acclaim,
during the Centre for Innovation open house. Bhaskar
Ramamurthi, director, who inaugurated the open house,
said the motto of CFl is, "Walk in with an idea and walk
out with a product.” There were a number of award-
winning projects on display, as well as innovative
products ripe for launch by startups.
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Observations confirm
neutron star merger

Indian scientists play a significant role in source modelling

SHUBASHREE DESIKAN
CHENNAL

The announcement of the
peutron star merger, detec-
ted on August 17 by the
LIGO-VIRGO collaboration
of gravitationa! wave detect-
ors, has been reinforced by
the observation of short
gamma ray (light waves)
bursts almost simultan-
cously by other space and
carth-based observatories.

“This discovery is so fun
damental that it is definitely
a4 strong candidate for an-
other Nobel prize,” K.G.
Arun, who was part of the
team that studied the astro-
physical implications of the
joint detection, said in a
press release from the In-
dian Institute of Techno-
logy- Madras,

Dr. Arun is one of nearly
40 members of the LIGO-
VIRGO scientific collabora-
tion who have contributed
1o the source modelling, de-
veloping the algorithms
that search for binary mer-
gers amid noisy darta from
many detectors, testing Ein-
stein's theory and separat
ing signals from experi-

Cataclysmic collision: An Illustration of two merging neutron
stars.

mentil and environmental
artefacts. The second part
of the discovery — the oh
servation of Gamma ray
bursts by several telescopes
includes the observations
by the Giant Metrewave Ra-
dio Telescope (GMRT), the
Himalayvan Chandra Tele
scope (HCT) and AstroSat,
The sensitive CZT] instru-
ment on AstroSat helped
narrow down the location
of the gamma-ray flashes,
The HCT obtained optical
images at locations of neut-
rinos detected by other
telescopes at the same time
as the burst, and showed
that they were unrelated to

SNSHUGOMSONOMA STATE UNIVERSITY/A. SIMORNET

the gravitational-wave trig-
ger. The GMRT plaved a key
role in understanding jet
physics and refining models
of radio emission from the
remnant formed by the
merging neutron stars.

P. Ajith of ICTS-TIFR,
Bengaluru, one of the lead
ing scientists in the LIGO-
VIRGO collaboration, on
the importance of the dis-
covery, said: “Neutron-star
mergers are incredibly rich
and complex phenomena.
Virtually every area of phys-
ics and astrophysics can
learn something from this
unique aboratory set up by
nature!”
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New flavour of gravitational waves detected

NEW DELHI/BERLIN, OCTOBER 16:

(India Science Wire): Within twenty months after announcement of the first confirmed detection of
gravitational waves and within two weeks of the discovery winning the Nobel Prize, the LIGO-Virgo
collaboration - that includes 40 odd scientists from 13 Indian institutions - has announced once again a
breathtaking discovery - first ever direct observation of gravitational waves emerging from the merger of
two neutron stars. Earlier detections were black hole -black hole mergers.

The announcement was made in a simultaneous worldwide press conference by the participating
institutes coinciding the publication of resultsin the journal Physical Review Letters.

David Reitze, executive director, LIGO Laboratory, Caltech announced that the US-based Laser
Interferometer Gravitational-Wave Observatory (LIGO) and the Europe-based Virgo have detected the
fifth gravitationalwave on August 17, 2017, whichis a result of a collision of two neutron stars. While the
lastfour discoveries were the result of the merger of two black holes for the first time astronomers have
seenthe mergerof two neutron stars.

Rumours were circulating for more than a month that something huge has been discovered by the LIGO-
Virgo collaboration, and finally, the discovery was announced on Monday in the US. In India, Dr. Tarun
Souradeep, LIGO-India spokesperson made the announcement at the Inter-University Centre for
Astronomy and Astrophysics (IUCAA) in Pune. “Gravitational Wave detection of a binary neutron star
merger, together with confirmation and identifying the location of the optical counterpart by
conventional telescopes completes the integration of gravitational waves into astronomy,” said Dr.
Souradeep.

When two black holes collide, we cannot see anything in any type of telescope, but when neutron stars
bumpinto each other, they radiate inalmostall wavelengths. “For the first time we were able to observe
the afterglow of the eventand make many inferences,” says Dr. Dipankar Bhattacharya of IUCAA, Pune, a
lead institution from India participating in LIGO collaboration. The collision took place in the modest
elliptical galaxy NGC4993 just 130 million light-years away in the Hydra constellation. This was the nearest
gravitational source detected sofarand hence was also the strongest.

The event
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When massive stars reach the end of theirlife, they explode spectacularly into asupernova, and the core
of the star becomes highly dense neutron star. Massive than Sun, but the size just 20 kilometres across,
neutron stars are the densest objects in the universe. A teaspoon of material would weight whole of
Mount Everest.

Two neutron stars with 1.1 to 1.6 times the mass of the sun, tangoed around each other for about 100
seconds as they spiralled towards each and bumped into each other. The cataclysmiccollision resulted in
the generation of mighty gravitational waves, and emission of powerful gamma-ray burst, and energyin
practically all overthe electromagneticspectrum. In addition to gravitational wave detectors, traditional
telescopes could observe the event.

“In this event named GW170817, the binary neutron stars have merged most likely into a black hole as
the conserved mass afterthe collisionis perhapsgreater than the upperlimit foraneutron star,” says Dr.
Bhattacharya. “Unlike the collision of a black hole, which leaves practically no afterglow, when neutron
stars collide, they emit radiation at all electromagneticwavelengths that helps usinvestigate how matter
behaves in extreme conditions such as neutron stars,” says Samir Dhurde, Science Educator and
Astronomer from IUCAA. “This is precisely the kind of signal that can significantly improve our
understanding of the true nature of gravity and can provide new insightsintothe physics of ultra-dense
matter”, says Dr. C K Mishra from |IT Madras.

Indian contribution

“AstroSAT was occulted by Earth and hence could not pinpoint the gamma-ray burst, but Indian telescopic
assets like Himalayan Chandra Telescope and GMRT Pune played a significant role in the discovery,” says
Dr. Bhattacharya. However, in the classical Sherlock Holmes style, ‘why the dog did not bark’, the non-
detection of gammarays by AstroSAT and the non-detection of gravitationalwaves by the third detector,
Virgo, at Europe meant they were in the blind spots. Using this information, astronomers were able to
infer that the location of the source of the gravitational wave was in the blind spots of both these
detectors and hence they could easily pinpointthe location in the sky.

Along with Fermi space telescope, Chandra X-ray Telescope, the Hubble Space Telescope and the Gemini
South optical/infrared telescope, Indian astronomical assets were swung into action. “The Himalayan
Chandra Telescope at Hanle, Ladakh, quickly ruled out any connection between the neutrinos observed
from the same direction of the sky by the Ice Cube observatory in Antarctica. Further, observations with
the GMRT radio telescope in Pune found that the emission from the GRB jet is weaker than normal,
suggestingawiderspread of material” says Dr. Bhattacharya.

“The Indian instruments significantly contributedto understanding the event” added Dr Tarun Souradeep.
He is hopeful thatthat planned LIGO-India detector, jointly funded by the Department of AtomicEnergy
(DAE) and the Department ofScience & Technology (DST), “willincrease the sensitivity of theinternational
gravitational-wave network and help pinpoint the exact location of the gravitational wave event”.

“This discovery so fundamental that it is definitely a strong candidate for another Nobel prize!” says Dr.
Arun,Chennai Mathematical Institute, who was part of the team that studied the astrophysical



implications of the joint detection. “The prospects for future is even more exciting. During next
observation runs, these events may becomeroutineand we may be up for many surprises. Thisis the true
power of multi-messenger astronomy” he adds.

What does this discovery tell us?

Initially, gammaray telescopes were sentin spacecraft to identify clandestine nuclear weapons tests, but
the scientists were puzzled by the sudden high energeticburst of gamma rays from deep space. Each of
these gamma-ray bursts (GRBs) spewed energy equal to energy radiated by the sunin 10 billion years
which in a matter of seconds. Convinced that these GRBs could not be the telltale signature of atomic
bomb explosions, astronomers looked for a different explanation. It was speculated that GRBs were
results of collisionof two neutronstars, but untilnow lackeddirect evidence. The present discovery offers
“first conclusive evidence that short gamma-ray bursts, often seen by orbiting satellites, are indeed
created by colliding neutron stars” says Niruj Ramanujam, chairperson of POEC, Astronomical Society of
India.

While Hydrogen, Helium with a small amount of lithium were created from the process of big-bang,
elements such as oxygen, carbon were formed in the nucleosynthesisin ordinary stars like our Sun. It is
the process of the conversion of one elementinto another, through nuclear fusion that generates energy
in stars and makesitglow. However, computations showed that only elements up to Iron in the periodic
table could be cooked inside the stellar core. How does gold, platinum, and other higher elements are
formed was amystery. Astronomers claimed that higher elements were createdin the cataclysmicevents
like ‘kilonova,' a collision of two neutron stars. Spectral study of the afterglow of this event has shown
that gold, platinum, and other higher elements were indeed formed, as computed, as an after effect of
the collision. “We may have just discovered the source of the cosmic gold that adorns every piece of
jewellery and ornament on Earth” said Dibyendu Nandi IISER Kolkata, a me mber of the team.

Near-simultaneousdetectionof the gravitational waves and gammarays indicate that gravitational waves
travel at the speed of light as predicted by Einstein. Until now there was no direct evidence.

Measurements from this eventalso has provided an entirely new measurement of the rate at which the
universe is expanding. Called Hubble constant this number is important to determine the age of the
universe, make sense of dark matter and dark energy. Until now other means off determining this
constant has been dogged in controversy and the rate was thought to be anywhere between 67 to 72
kilometres per second per megaparsec. Gravitational waves is one of the cleanest way to compute the
number and preliminary computation from LIGO data yields a value of 70 kilometres per second per
megaparsec.

What are gravitational waves

The universe painted by the Newtonian gravity is placid; two perfectly stable masses could orbit their
center of gravity for eternity. But General Relativity tells us that slight amount of energy would be lost
when each of the massesis accelerated as they pass throughthe respective gravitationalfield. This energy
is radiated into space as gravitational wave predicted Einstein about a century ago. Slowly and steadily,



over a period of time, the system will decay, and both masses will come closer and closer, finally swir
rapidly, close to the speed of light, and end in a collision. The gravitational waves generated during the
death dance would be strongerand would have dete ctable disturbancesin the space-time fabric millions
of lightyears away.

As the oscillation of electric charge in the magnetic field produce electromagnetic waves, oscillation of
masses in a gravitational field, Einstein said, would produce gravitational waves. The energy carried by
the gravitation wave is so small, Einstein was skeptical if ever we could detect them. Physicists Rainer
Weiss, Kip Thorne, and Barry Barish were awarded thisyear's Noble prize was designing, constructing and
demonstrating a viable gravitational detector thatis so sensitive that even a change of lengthof one atom
size between Earth and Sun could be detected using sophisticated interferometry and complex computer
programmes to detect the true fingerprint of gravitational wave from astounding background noise.

(IndiaScience Wire)



Date: 17th October 2017

Publication: The Times of India

Edition: Chennai

Pageno.: 4

Journalist: NA

Professor: Prof. CK Mishra

Headline: Chennai scientists help detect waves from star collision

Chennai
scientists
help detect
waves from
star collision

T Mows N




Date: 17th October 2017

Publication: The New Indian Express

Edition: Chennai
Pageno.: 20
Journalist: NA

Professor: Prof. CK Mishra

Headline: International community recognises Chennai scientists’ role

International community recognises Chennai scientists’ role

COSMIC FIREWORKS

CHENNAL The planned Laser Inter-
ferometer Gravitatjonal- wave Obser
vatory (LIGO) India project hias got &
major beost with the international
community recognising Indian sch
entists’ role in the LIGO Virgo expec
iment, whose results were published
in journals like Nature, Science and
Astrophysical Journal Letters on
day

A major breakthrough was
achleved In astronomy, when gravita-
tional waves fiom & palr of colliding
neutron stars were detected for the
first time by US-hased LIGO and Eu
rope-based Virgo i August. For the
first timw, the discovery draws on not
Just gravitational wive datd, but akso
observations made wsing i range of
differont types of Hight

Indian sclentists have made plo-

Research that Or KG Arun (CMI)

Frof &5 Sitryapuakash

neering contributions 1o the gravita
tional - wave science over the lnst
throe decades, 40 sciontists fram 19
Indian institutions are part of the
LIGO-Virgo discovery paper Among
the Indlan team, sclentists from IT
Madras and Chennai Mathematical
institute (CMI1) were actively in-
volved in computing the precise
shapes of signals from collisions of
neutron stars and/or black holes, a
::lf;aw from 1T Madras on Monday

“Research that Dr KG Arun (CM1)
and Dre CK Mishra (TIT Madras) did

was critical in the detaction of gravi-
tational waves and the characteriza.
tion of the associated astronomical
events. Additionally, they proposed
completely novel ways of testing Ein-
stein's thesry of gravity, which have
been part of the publications, results
ing fram these detections. It & truly
amazing to see their work dircctly
impacting the Nobel-prize winning
discoverios.” says Prof HS Sath-
vaprakash of Pennsylvania State
University and CarclifY Universite s
senjor member of the LIGO sclentific
collaboration.

Current understanding of these
signals is n result of three decades of
global efforts, including those by
Prof Bala Iyer and his group at the
Raman Research Institute, Bangs-
lore. Some of the recent develop-
ments in this direction by memhbers
at 11T Madras and CMT played eritical

role 10 identifying the observad sig-
nal, "Wavetorm modelling of binary
neutron stars plaved a crucisl role in
the detection and understanding of
the observed event snd contributlons
o this by Dy Arun and De Mishres are
prominently cited in this historic dis

cavery paper,” suys Hala lyer. cur
rently o visiting Professor at ICTS

TIFR, Bangalore and the chair of the
Ind1GO consortium,

“This is precisely the kind of si-
nal that can significantly bmprove
our understanding of the true nature
of gravity and can provide new in-
sights into the physics of ultra-dense
mniter;” says Mishra of T Madras.

“This discovery is =o fundamontal
that it is definitely a strons candidate
for anuther Nobel prize,” says Arun,
who was part of the team that stud-
fexl the astrophysical Implications of
the joint decection. ENS
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World's Largest Combustion Research Centre Inaugurated at IIT Madras

Chennai, October 13: The world’s largest combustion research centre, National Centre for Combustion
Research and Development (NCCRD) was inaugurated at the Indian Institute of Technology, Madras. This
centre will reportedly impart amajorboost to the Indian scientificcommunity.

According to an official statement released by the Indian Institute of Technology, Madras, NCCRD was
inaugurated by NITI Aayog member V K Saraswat in the presence of Professor Ashutosh Sharma,
Secretary, Department of Science and Technology.

The statement also said that NCCRD’s research interests will cover automotive, thermal power and
aerospace propulsion, besides fire research and microgravity combustion to minor extent.

“With over 30 faculty members from six departments of IIT-M working on the project, thisis the largest
grouping of academic combustion researchers globally. In addition, the infrastructure facilities are also
the largest for any combustion research centre in an academicsetting globally,” the press releasesaid.

NCCRD is supported by the state-run Science and Engineering Research Board of Department of Science
and Technology (DST).

“The NCCRD has been established at atotal cost of Rs 90 crore. It will develop state-of-the-art capabilities
incombustion research involving expertsinthe country,” PTI quoted the statement.

“The establishment of the centre will impart a major boost to the Indian scientific community and will
provide an impetus to research in ‘Alternative Energy and Environmental Protection’ by focusing on
effective utilisation of combustion as a means of thermo-chemical energy conversion,” the release said.
“The intentionis to make it a knowledge base in areas like gasification, combustion, propulsion and
automotive sectors. Thisis one of the best diagnosticcentresinthe country to understand combustion,”
he said.

VK Saraswat said the NCCRD has been set up as a nodal centre in the region. He also added that any
institute and industry can work withitas it is totally IT-enabled and possess a strong simulation facility.

IIT-M director Bhaskar Ramamurthi said energy, emission of carbon dioxide and pollutant gases have
become very important due to climate change, global warming and other impact that combustion has.
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“This centre will play a pivotal role in making sure that India has access to the latest technologies in all
these areas,” he added.

According to the release, several industrial and R&D organisations like Mahindra, TVS, GAIL, GE, Shell,
BHEL, DRDO (DRDL, GTRE, CFEES), ISRO, Forbes-Marshall, Siemens, Thermax, Cummins, FM Global, Tata
Power, VTTand Valmetare working closely with NCCRD.
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For First Time LIGO Discovers Merger Of Two Neutron Stars 1.6 Times The Mass Of Sun

Indian telescopic assets Himalayan Chandra Telescope and GMRT Pune play a significant role in the
discovery of gravitational waves resulting from the merger

TV VENKATESWARAN

Within twenty months after announcement of the first confirmed detection of gravitational waves and
within two weeks of the discovery winning the Nobel Prize, the LIGO-Virgo collaboration - that includes
40 odd scientists from 13 Indian institutions - has announced once again a breathtaking discovery - first
ever direct observation of gravitational waves emerging from the merger of two neutron stars. Earlier
detectionswere black hole -black hole mergers.

The announcement was made in a simultaneous worldwide press conference by the participating
institutes coinciding the publication of results in the journal Physical Review Letters.

David Reitze, executive director, LIGO Laboratory, Caltech announced that the US-based Laser
Interferometer Gravitational-Wave Observatory (LIGO) and the Europe-based Virgo have detected the
fifth gravitational wave on August 17,2017, whichis a result of a collision of two neutron stars. While the
lastfour discoveries were the result of the merger of two black holes for the first time astronomers have
seenthe mergerof two neutron stars.

Rumours were circulating for more than a month that something huge has been discovered by the LIGO-
Virgo collaboration, and finally, the discovery was announced on Monday in the US. In India, Dr. Tarun
Souradeep, LIGO-India spokesperson made the announcement at the Inter-University Centre for
Astronomy and Astrophysics (IUCAA) in Pune. “Gravitational Wave detection of a binary neutron star
merger, together with confirmation and identifying the location of the optical counterpart by
conventional telescopes completes the integration of gravitational waves into astronomy,” said Dr.
Souradeep.

When two black holes collide, we cannot see anything in any type of telescope, but when neutron stars
bumpinto each other, theyradiate in almost all wavelengths. “For the first time we were able to observe
the afterglow of the eventand make many inferences,” says Dr. Dipankar Bhattacharya of IUCAA, Pune, a
lead institution from India participating in LIGO collaboration. The collision took place in the modest
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elliptical galaxy NGC4993 just 130 million light-years away in the Hydra constellation. This was the nearest
gravitational source detected so farand hence was also the strongest.

The event

When massive stars reach the end of theirlife, they explode spectacularly into asupernova, and the core
of the star becomes highly dense neutron star. Massive than Sun, but the size just 20 kilometres across,
neutron stars are the densest objects in the universe. A teaspoon of material would weight whole of
Mount Everest.

Two neutron stars with 1.1 to 1.6 times the mass of the sun, tangoed around each other for about 100
secondsasthey spiralled towards each and bumpedinto each other. The cataclysmiccollision resulted in
the generation of mighty gravitational waves, and emission of powerful gamma-ray burst, and energy in
practically all overthe electromagneticspectrum. In addition to gravitational wave detectors, traditional
telescopes could observe the event.

“In this event named GW170817, the binary neutron stars have merged most likely into a black hole as
the conserved mass afterthe collision is perhapsgreaterthan the upperlimitforaneutron star,” says Dr.
Bhattacharya. “Unlike the collision of a black hole, which leaves practically no afterglow, when neutron
stars collide, they emit radiation at all electromagneticwavelengths that helps usinvestigate how matter
behaves in extreme conditions such as neutron stars,” says Samir Dhurde, Science Educator and
Astronomer from IUCAA. “This is precisely the kind of signal that can significantly improve our
understanding of the true nature of gravity and can provide new insightsinto the physics of ultra-dense
matter”, says Dr. C K Mishra from IIT Madras.

Indian contribution

“AstroSAT was occulted by Earth and hence could not pinpoint the gamma-ray burst, but Indian telescopic
assets like Himalayan Chandra Telescope and GMRT Pune played a significantrole inthe discovery,” says
Dr. Bhattacharya. However, in the classical Sherlock Holmes style, ‘why the dog did not bark’, the non-
detection of gammarays by AstroSAT and the non-detection of gravitational waves by the third detector,
Virgo, at Europe meant they were in the blind spots. Using this information, astronomers were able to
infer that the location of the source of the gravitational wave was in the blind spots of both these
detectorsand hence they could easily pinpoint the locationin the sky.

Along with Fermi space telescope, Chandra X-ray Telescope, the Hubble Space Telescope and the Gemini
South optical/infrared telescope, Indian astronomical assets were swung into action. “The Himalayan
Chandra Telescope at Hanle, Ladakh, quickly ruled out any connection between the neutrinos observed
from the same direction of the sky by the Ice Cube observatory in Antarctica. Further, observations with
the GMRT radio telescope in Pune found that the emission from the GRB jet is weaker than normal,
suggestingawiderspread of material” says Dr. Bhattacharya.

“The Indian instruments significantly contributedto understanding the event” added Dr Tarun Souradeep.
He is hopeful thatthat planned LIGO-India detector, jointly funded by the Department of AtomicEnergy



(DAE) and the Department of Science & Technology (DST), “willincreasethe sensitivity of theinternational
gravitational-wave network and help pinpoint the exact location of the gravitational wave event”.

“This discovery so fundamental that it is definitely a strong candidate for another Nobel prize!” says Dr.
Arun,Chennai Mathematical Institute, who was part of the team that studied the astrophysical
implications of the joint detection. “The prospects for future is even more exciting. During next
observationruns, these events may becomeroutineand we may be up for many surprises. This is the true
power of multi-messenger astronomy” he adds.

What does this discovery tell us?

Initially, gammaray telescopes were sentin spacecraft to identifyclandestine nuclear weapons tests, but
the scientists were puzzled by the sudden high energeticburst of gamma rays from deep space. Each of
these gamma-ray bursts (GRBs) spewed energy equal to energy radiated by the sunin 10 billion years
which in a matter of seconds. Convinced that these GRBs could not be the telltale signature of atomic
bomb explosions, astronomers looked for a different explanation. It was speculated that GRBs were
results of collision of two neutronstars, but untilnow lackeddirect evidence. The present discovery offers
“first conclusive evidence that short gamma-ray bursts, often seen by orbiting satellites, are indeed
created by colliding neutron stars” says Niruj Ramanujam, chairperson of POEC, Astronomical Society of
India.

While Hydrogen, Helium with a small amount of lithium were created from the process of big-bang,
elements such as oxygen, carbon were formed in the nucleosynthesisin ordinary stars like our Sun. It is
the process of the conversion of one elementinto another, through nuclear fusion that generates energy
in stars and makesitglow. However, computations showed that only elements up to Iron in the periodic
table could be cooked inside the stellar core. How does gold, platinum, and other higher elements are
formed was amystery. Astronomers claimed that higher elements were createdin the cataclysmicevents
like ‘kilonova,' a collision of two neutron stars. Spectral study of the afterglow of this event has shown
that gold, platinum, and other higher elements were indeed formed, as computed, as an after effect of
the collision. “We may have just discovered the source of the cosmic gold that adorns every piece of
jewellery and ornament on Earth” said Dibyendu Nandi IISER Kolkata, amember of the team.

Near-simultaneousdetectionof the gravitational waves and gammarays indicate that gravitational waves
travel at the speed of light as predicted by Einstein. Until now there was no direct evidence.

Measurements from this eventalso has provided an entirely new measurement of the rate at which the
universe is expanding. Called Hubble constant this number is important to determine the age of the
universe, make sense of dark matter and dark energy. Until now other means off determining this
constant has been dogged in controversy and the rate was thought to be anywhere between 67 to 72
kilometres per second per megaparsec. Gravitational waves is one of the cleanest way to compute the
number and preliminary computation from LIGO data yields a value of 70 kilometres per second per
megaparsec.

What are gravitational waves?



The universe painted by the Newtonian gravity is placid; two perfectly stable masses could orbit their
center of gravity for eternity. But General Relativity tells us that slight amount of energy would be lost
when each of the masses s accelerated as they pass throughthe respective gravitationalfield. This energy
is radiated into space as gravitational wave predicted Einstein about a century ago. Slowly and steadily,
over a period of time, the system will decay, and both masses will come closer and closer, finally swirl
rapidly, close to the speed of light, and end in a collision. The gravitational waves generated during the
death dance would be stronger and would have detectable disturbances in the space -time fabric millions
of lightyears away.

As the oscillation of electric charge in the magnetic field produce electromagnetic waves, oscillation of
masses in a gravitational field, Einstein said, would produce gravitational waves. The energy carried by
the gravitation wave is so small, Einstein was skeptical if ever we could detect them. Physicists Rainer
Weiss, Kip Thorne, and Barry Barish were awarded thisyear's Noble prize was designing, constructing and
demonstrating aviable gravitational detectorthatis so sensitive that even achange of length of one atom
size between Earth and Sun could be detected using sophisticated interferometry and complex computer
programmesto detect the true fingerprint of gravitational wave fromastounding background noise. (India
Science Wire)
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New flavour of gravitational waves detected; India’s contribution to new LIGO discovery

Within twenty months after announcement of the first confirmed detection of gravitational waves and
within two weeks of the discovery winning the Nobel Prize, the LIGO-Virgo collaboration - that includes
40 odd scientists from 13 Indian institutions - has announced once again a breathtaking discovery - first
ever direct observation of gravitational waves emerging from the merger of two neutron stars. Earlier
detectionswere black hole -black hole mergers.

The announcement was made in a simultaneous worldwide press conference by the participating
institutes coinciding the publication of results in the journal Physical Review Letters.

David Reitze, executive director, LIGO Laboratory, Caltech announced that the US-based Laser
Interferometer Gravitational-Wave Observatory (LIGO) and the Europe-based Virgo have detected the
fifth gravitationalwave on August 17, 2017, whichis a result of a collision of two neutron stars. While the
lastfour discoveries were the result of the merger of two black holes for the first time astronomers have
seenthe mergerof two neutron stars.

"Gravitational Wave detection ofa binary neutron star merger, together with confirmationand identifying
the location of the optical counterpart by conventional telescopes completes the integration of
gravitational waves into astronomy," said Dr. Souradeep.

Rumours were circulating for more than a month that something huge has been discovered by the LIGO-
Virgo collaboration, and finally, the discovery was announced on Monday in the US. In India, Dr. Tarun
Souradeep, LIGO-India spokesperson made the announcement at the Inter-University Centre for
Astronomy and Astrophysics (IUCAA) in Pune. “Gravitational Wave detection of a binary neutron star
merger, together with confirmation and identifying the location of the optical counterpart by
conventional telescopes completes the integration of gravitational waves into astronomy,” said Dr.
Souradeep.

When two black holes collide, we cannot see anything in any type of telescope, but when neutron stars
bumpinto each other, theyradiate in almost all wavelengths. “Forthe first time we were able to observe
the afterglow of the event and make many inferences,” says Dr. Dipankar Bhattacharya of IUCAA, Pune, a
lead institution from India participating in LIGO collaboration. The collision took place in the modest
elliptical galaxy NGC4993 just 130 million light-years away in the Hydra constellation. This was the nearest
gravitational source detected sofarand hence was also the strongest.


http://vigyanprasar.gov.in/isw/ligodiscovery_story.html

The event

When massive starsreach the end of theirlife, they explode spectacularly into asupernova, and the core
of the star becomes highly dense neutron star. Massive than Sun, but the size just 20 kilometres across,
neutron stars are the densest objects in the universe. A teaspoon of material would weight whole of
Mount Everest.

Two neutron stars with 1.1 to 1.6 times the mass of the sun, tangoed around each other for about 100
seconds as they spiralled towards each and bumped into each other. The cataclysmiccollision resulted in
the generation of mighty gravitational waves, and emission of powerful gamma-ray burst, and energyin
practically all overthe electromagneticspectrum. In addition to gravitational wave detectors, traditional
telescopes could observe the event.

“In this event named GW170817, the binary neutron stars have merged most likely into a black hole as
the conserved mass afterthe collisionis perhapsgreaterthan the upperlimitforaneutron star,” says Dr.
Bhattacharya. “Unlike the collision of a black hole, which leaves practically no afterglow, when neutron
stars collide, they emit radiation at all electromagnetic wavelengths that helps us investigate how matter
behaves in extreme conditions such as neutron stars,” says Samir Dhurde, Science Educator and
Astronomer from IUCAA. “This is precisely the kind of signal that can significantly improve our
understanding of the true nature of gravity and can provide new insightsinto the physics of ultra-dense
matter”, says Dr. C K Mishra from IIT Madras.

Indian contribution

“AstroSAT was occulted by Earth and hence could not pinpoint the gamma-ray burst, but Indian telescopic
assets like Himalayan Chandra Telescope and GMRT Pune played a significant role in the discovery,” says
Dr. Bhattacharya. However, in the classical Sherlock Holmes style, ‘why the dog did not bark’, the non-
detection of gammarays by AstroSAT and the non-detection of gravitational waves by the third detector,
Virgo, at Europe meant they were in the blind spots. Using this information, astronomers were able to
infer that the location of the source of the gravitational wave was in the blind spots of both these
detectors and hence they could easily pinpoint the location in the sky.

Along with Fermi space telescope, Chandra X-ray Telescope, the Hubble Space Telescope and the Gemini
South optical/infrared telescope, Indian astronomical assets were swung into action. “The Himalayan
Chandra Telescope at Hanle, Ladakh, quickly ruled out any connection between the neutrinos observed
from the same direction of the sky by the Ice Cube observatoryin Antarctica. Further, observations with
the GMRT radio telescope in Pune found that the emission from the GRB jet is weaker than normal,
suggestingawiderspread of material” says Dr. Bhattacharya.

“The Indian instruments significantly contributedto understanding the event” added Dr Tarun Souradeep.
He is hopeful thatthat planned LIGO-India detector, jointly funded by the Department of Atomic Energy
(DAE) and the Department of Science & Technology (DST), “willincrease the sensitivity of theinternational
gravitational-wave network and help pinpoint the exact location of the gravitational wave event”.



“This discovery so fundamental that it is definitely a strong candidate for another Nobel prize!” says Dr.
Arun, Chennai Mathematical Institute, who was part of the team that studied the astrophysical
implications of the joint detection. “The prospects for future is even more exciting. During next
observationruns, these events may becomeroutineand we may be up formany surprises. Thisis the true
power of multi-messenger astronomy” he adds.

What does this discovery tell us?

Initially, gammaray telescopes were sentin spacecraft to identifyclandestine nuclear weapons tests, but
the scientists were puzzled by the sudden high energeticburst of gamma rays from deep space. Each of
these gamma-ray bursts (GRBs) spewed energy equal to energy radiated by the sunin 10 billion years
which in a matter of seconds. Convinced that these GRBs could not be the telltale signature of atomic
bomb explosions, astronomers looked for a different explanation. It was speculated that GRBs were
results of collisionof two neutronstars, but untilnow lackeddirect evidence. The present discovery offers
“first conclusive evidence that short gamma-ray bursts, often seen by orbiting satellites, are indeed
created by colliding neutron stars” says Niruj Ramanujam, chairperson of POEC, Astronomical Society of
India.

While Hydrogen, Helium with a small amount of lithium were created from the process of big-bang,
elements such as oxygen, carbon were formed in the nucleosynthesisin ordinary stars like our Sun. It is
the process of the conversion of one elementinto another, through nuclear fusion that generates energy
in stars and makesitglow. However, computations showed that only elements up to Iron in the periodic
table could be cooked inside the stellar core. How does gold, platinum, and other higher elements are
formed was a mystery. Astronomers claimed that higher elements were createdin the cataclysmicevents
like ‘kilonova,' a collision of two neutron stars. Spectral study of the afterglow of this event has shown
that gold, platinum, and other higher elements were indeed formed, as computed, as an after effect of
the collision. “We may have just discovered the source of the cosmic gold that adorns every piece of
jewelleryand ornament on Earth” said Dibyendu Nandi IISER Kolkata, a member of the team.

Near-simultaneousdetectionof the gravitational waves and gamma rays indicate that gravitational waves
travel at the speed of light as predicted by Einstein. Until now there was no direct evidence.

Measurements from this eventalso has provided an entirely new measurement of the rate at which the
universe is expanding. Called Hubble constant this number is important to determine the age of the
universe, make sense of dark matter and dark energy. Until now other means off determining this
constant has been dogged in controversy and the rate was thought to be anywhere between 67 to 72
kilometres per second per megaparsec. Gravitational waves is one of the cleanest way to compute the
number and preliminary computation from LIGO data yields a value of 70 kilometres per second per
megaparsec.

What are gravitational waves

The universe painted by the Newtonian gravity is placid; two perfectly stable masses could orbit their
center of gravity for eternity. But General Relativity tells us that slight amount of energy would be lost



when each of the massesis accelerated as they pass throughthe respective gravitationalfield. This energy
is radiated into space as gravitational wave predicted Einstein about a century ago. Slowly and steadily,
over a period of time, the system will decay, and both masses will come closer and closer, finally swirl
rapidly, close to the speed of light, and end in a collision. The gravitational waves generated during the
death dance would be stronger and would have detectable disturbances in the space -time fabric millions
of lightyears away.

As the oscillation of electric charge in the magneticfield produce electromagnetic waves, oscillation of
masses in a gravitational field, Einstein said, would produce gravitational waves. The energy carried by
the gravitation wave is so small, Einstein was skeptical if ever we could detect them. Physicists Rainer
Weiss, Kip Thorne, and Barry Barish were awarded thisyear's Noble prize was designing, constructing and
demonstratingaviablegravitational detectorthatis so sensitive that even a change of length of one atom
size between Earth and Sun could be detected using sophisticated interferometry and complex computer
programmes to detect the true fingerprint of gravitational wave fromastounding background noise. (India
Science Wire)
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Scientists announce first direct observation of gravitational waves from the merger of two neutron
stars

Within twenty months after announcement of the first confirmed detection of gravitational waves and
withintwo weeksof the discovery winning the Nobel Prize, the LIGO-Virgo collaboration, thatincludes40
odd scientists from 13 Indian institutions, has announcedonce again a breathtaking discovery — first ever
direct observation of gravitational waves emerging from the merger of two neutron stars. Earlier
detectionswere black hole-black hole mergers.

The announcement was made in a simultaneous worldwide press conference by the participating
institutes coinciding with the publication of the results in the journal Physical Review Letters.

David Reitze, executive director, LIGO Laboratory, Caltech announced that the US-based Laser
Interferometer Gravitational-Wave Observatory (LIGO) and the Europe-based Virgo have detected the
fifth gravitational wave on 17 August 2017, whichisa result of a collision of two neutron stars. While the
last four discoveries werethe result of the merger of two black holes, for the first time astronomers have
seen the merger of two neutron stars.

Rumours were circulating for more than a month that something huge has been discovered by the LIGO-
Virgo collaboration, and finally, the discovery was announced on 16 Octoberin the US. InIndia, Dr Tarun
Souradeep, LIGO-India spokesperson made the announcement at the Inter-University Centre for
Astronomy and Astrophysics (IUCAA)in Pune.

“Gravitational Wave detection of a binaryneutron star merger, together with confirmationand identifying
the location of the optical counterpart by conventional telescopes completes the integration of
gravitational wavesinto astronomy,” said Dr Souradeep.

When two black holes collide, we cannot see anything in any type of telescope, but when neutron stars
bumpinto each other, theyradiate in almost all wavelengths. “For the first time we were able to observe
the afterglow of the eventand make many inferences,” says Dr Dipankar Bhattacharya of IUCAA, Pune, a
leadinginstitution from India participatingin LIGO collaboration.
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The collision took place in the modest elliptical galaxy NGC4993 just 130 million light-years away in the
Hydra constellation. This was the nearest gravitational source detected so far and hence was also the
strongest.

The event

When massive stars reach the end of theirlife, they explode spectacularly into asupernova, and the core
of the star becomes a highly dense neutron star. Massive than the Sun, but the size just 20 kilometres
across, neutron stars are the densest objects in the universe. A teaspoon of material would weigh the
whole of Mount Everest.

Two neutron stars with 1.1 to 1.6 times the mass of the Sun, tangled around each other for about 100
seconds as they spiralled towards and bumped into each other. The cataclysmic collision resulted in the
generation of mighty gravitational waves, and emission of powerful gamma-ray burst, and energy in
practically all overthe electromagneticspectrum. In addition to gravitational wave detectors, traditional
telescopes could observe the event.

“In this event named GW170817, the binary neutron stars have merged most likely into a black hole as
the conserved mass afterthe collisionis perhaps greaterthan the upperlimitforaneutronstar,” says Dr
Bhattacharya.

“Unlike the collision of a black hole, which leaves practically no afterglow, when neutron stars collide,
they emit radiation at all electromagnetic wavelengths that helps us investigate how matter behaves in
extreme conditions such as neutron stars,” says Samir Dhurde, Science Educator and Astronomer from
IUCAA.

“This is precisely the kind of signal that can significantlyimprove ourunderstanding of the true nature of
gravity and can provide new insightsintothe physics of ultra-dense matter”, says Dr C K Mishra from IIT
Madras.

The Indian contribution

“AstroSAT was occulted by Earth and hence could not pinpoint the gamma-ray burst, but Indian telescopic
assets like Himalayan Chandra Telescope and GMRT Pune played a significant role in the discovery,” says
Dr Bhattacharya.

However, in the classical Sherlock Holmes style, ‘why the dog did not bark’, the non-detection of gamma
rays by AstroSAT and the non-detection of gravitational waves by the third detector, Virgo, at Europe
meant they were in the blind spots. Using this information, astronomers were able to infer that the
location of the source of the gravitational wave wasinthe blind spots of both these detectors and hence
they could easily pinpoint the locationin the sky.

Along with Fermi space telescope, Chandra X-ray Telescope, the Hubble Space Telescope and the Gemini
South optical/infrared telescope, Indian astronomical assets were swung into action. “The Himalayan



Chandra Telescope at Hanle, Ladakh, quickly ruled out any connection between the neutrinos observed
from the same direction of the sky by the Ice Cube observatory in Antarctica.

Further, observations with the GMRT radio telescopein Pune found that the emissionfromthe GRBjetis
weakerthan normal, suggesting awider spread of material” says Dr Bhattacharya.

“The Indian instruments significantly contributed to understanding the event,” added Dr Tarun
Souradeep. He is hopeful that that planned LIGO-India detector, jointly funded by the Department of
AtomicEnergy (DAE) and the Department of Science & Technology (DST), “will increase the sensitivity of
the international gravitational-wave network and help pinpoint the exact location of the gravitational
wave event”.

“This discoveryis sofundamental thatitis definitely astrong candidate foranother Nobel prize!” says Dr
Arun of the Chennai Mathematical Institute, who was part of the team that studied the astrophysical
implications of the joint detection. “The prospects for future are even more exciting. During the next
observationruns, these events may becomeroutineand we may be up for many surprises. Thisis the true
power of multi-messengerastronomy” he adds.

What does this discovery tell us?

Initially, gamma-ray telescopeswere sentin spacecraft toidentify clandestine nuclear weapons tests, but
the scientists were puzzled by the sudden high energeticburst of gamma rays from deep space. Each of
these gamma-ray bursts (GRBs) spewed energy equal to energy radiated by the sunin 10 billion years
which in a matter of seconds. Convinced that these GRBs could not be the telltale signature of atomic
bomb explosions, astronomers looked for a different explanation.

It was speculated that GRBs were results of collision of two neutron stars, but until now lacked direct
evidence.The present discoveryoffers “first conclusive evidence that short gamma-ray bursts, oftenseen
by orbiting satellites, are indeed created by colliding neutron stars” says Niruj Ramanujam, chairperson
of POEC, Astronomical Societyof India.

While Hydrogen, Helium with a small amount of lithium were created from the process of Big Bang,
elements such as oxygen, carbon were formed in the nucleosynthesisin ordinary stars like our Sun. It is
the process of the conversion of one elementintoanother, through nuclearfusion that generates energy
in stars and makesitglow. However, computations showed that only elements up to Iron in the periodic
table could be cooked inside the stellar core.

How are gold, platinum and otherhigher elements formed was stilla mystery. Astronomers claimed that
higher elements were created in the cataclysmic events like ‘kilonova,' a collision of two neutron stars.
Spectral study of the afterglow of this event has shown that gold, platinum and other higher elements
were indeed formed, as computed, as an after effect of the collision. “We may have just discovered the
source of the cosmic gold that adorns every piece of jewellery and ornament on Earth,” said Dibyendu
Nandi IISER Kolkata, a member of the team.



Near-simultaneousdetectionof the gravitational waves and gammarays indicate that gravitational waves
travel at the speed of light as predicted by Einstein. Until now there was no direct evidence.

Measurements from this event have also provided an entirelynew measurement of the rate at which the
universe is expanding. Called the Hubble Constant, this numberisimportantto determine the age of the
universe, make sense of dark matterand dark energy.

Until now other means of determining this constant had been dogged by controversy and the rate was
thought to be anywhere between 67 to 72 kilometres per second per megaparsec. Gravitational waves
are one of the cleanest ways to compute the numberand preliminary computation from LIGO datayields
a value of 70 kilometres persecond per megaparsec.

What are gravitational waves?

The universe painted by the Newtonian gravity is placid; two perfectly stable masses could orbit their
centre of gravity for eternity. But General Relativity tells us that slight amount of energy would be lost
when each of the massesis accelerated asthey pass through the respective gravitational field.

This energy is radiated into space as gravitational waves, as predicted by Einstein about a century ago.
Slowly and steadily, over a period of time, the system will decay, and both masses will come closer and
closer, finally swirl rapidly, close to the speed of light, and end in a collision. The gravitational waves
generated during the death dance would be stronger and would have detectable disturbances in the
space-time fabricmillions of light years away.

As the oscillation of electric charge in the magnetic field produce electromagnetic waves, oscillation of
masses in a gravitational field, Einstein said, would produce gravitational waves. The energy carried by
the gravitation wave is so small, Einstein was sceptical if ever we could detect them.

Physicists Rainer Weiss, Kip Thorne, and Barry Barish were awarded this year's Noble prize for designing,
constructingand demonstrating a viable gravitational detectorthatis so sensitive that even achange of
length of one atom size betweenEarth and Sun could be detected using sophisticated interferometry and
complex computer programmes to detect the true fingerprint of gravitational wave from astounding
background noise.

IndiaScience Wire
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New Flavour of Gravitational Waves Detected

New Delhi/Berlin : Within twenty months after announcement of the first confirmed detection of
gravitational waves and within two weeks of the discovery winning the Nobel Prize, the LIGO-Virgo
collaboration - that includes 40 odd scientists from 13 Indian institutions - has announced once again a
breathtaking discovery - first ever direct observation of gravitational waves emerging from the merger of
two neutronstars. Earlierdetections wereblack hole -black hole mergers.

The announcement was made in a simultaneous worldwide press conference by the participating
institutes coinciding the publication of results in the journal Physical Review Letters.

David Reitze, executive director, LIGO Laboratory, Caltech announced that the US-based Laser
Interferometer Gravitational-Wave Observatory (LIGO) and the Europe-based Virgo have detected the
fifth gravitationalwave on August 17, 2017, whichis a result of a collision of two neutron stars. While the
lastfour discoveries were the result of the merger of two black holes forthe first time astronomers have
seenthe mergerof two neutron stars.

Rumours were circulating for more than a month that something huge has been discovered by the LIGO-
Virgo collaboration, and finally, the discovery was announced on Monday in the US. In India, Dr. Tarun
Souradeep, LIGO-India spokesperson made the announcement at the Inter-University Centre for
Astronomy and Astrophysics (IUCAA) in Pune. “Gravitational Wave detection of a binary neutron star
merger, together with confirmation and identifying the location of the optical counterpart by
conventional telescopes completes the integration of gravitational waves into astronomy,” said Dr.
Souradeep.

When two black holes collide, we cannot see anything in any type of telescope, but when neutron stars
bumpinto each other, they radiate inalmostall wavelengths. “For the first time we were able to observe
the afterglow of the event and make many inferences,” says Dr. Dipankar Bhattacharya of IUCAA, Pune, a
lead institution from India participating in LIGO collaboration. The collision took place in the modest
elliptical galaxy NGC4993 just 130 million light-years away in the Hydra constellation. This was the nearest
gravitational source detected sofarand hence was also the strongest.

The event

When massive stars reach the end of theirlife, they explode spectacularly into asupernova, and the core
of the star becomes highly dense neutron star. Massive than Sun, but the size just 20 kilometres across,
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neutron stars are the densest objects in the universe. A teaspoon of material would weight whole of
Mount Everest.

Two neutron stars with 1.1 to 1.6 times the mass of the sun, tangoed around each other for about 100
seconds as they spiralled towards each and bumped into each other. The cataclysmiccollision resulted in
the generation of mighty gravitational waves, and emission of powerful gamma-ray burst, and energyin
practically all overthe electromagneticspectrum. In addition to gravitational wave detectors, traditional
telescopes could observe the event.

“In this event named GW170817, the binary neutron stars have merged most likely into a black hole as
the conserved mass afterthe collisionis perhapsgreaterthan the upperlimitforaneutron star,” says Dr.
Bhattacharya. “Unlike the collision of a black hole, which leaves practically no afterglow, when neutron
stars collide, they emit radiation at all electromagneticwavelengths that helps us investigate how matter
behaves in extreme conditions such as neutron stars,” says Samir Dhurde, Science Educator and
Astronomer from IUCAA. “This is precisely the kind of signal that can significantly improve our
understanding of the true nature of gravity and can provide new insightsintothe physics of ultra-dense
matter”, says Dr. C K Mishra from IIT Madras.

Indian contribution

“AstroSAT was occulted by Earth and hence could not pinpoint the gamma-ray burst, but Indian telescopic
assets like Himalayan Chandra Telescope and GMRT Pune played a significantrole in the discovery,” says
Dr. Bhattacharya. However, in the classical Sherlock Holmes style, ‘why the dog did not bark’, the non-
detection of gammarays by AstroSAT and the non-detection of gravitational waves by the third detector,
Virgo, at Europe meant they were in the blind spots. Using this information, astronomers were able to
infer that the location of the source of the gravitational wave was in the blind spots of both these
detectors and hence they could easily pinpoint the location in the sky.

Along with Fermi space telescope, Chandra X-ray Telescope, the Hubble Space Telescope and the Gemini
South optical/infrared telescope, Indian astronomical assets were swung into action. “The Himalayan
Chandra Telescope at Hanle, Ladakh, quickly ruled out any connection between the neutrinos observed
from the same direction of the sky by the Ice Cube observatory in Antarctica. Further, observations with
the GMRT radio telescope in Pune found that the emission from the GRB jet is weaker than normal,
suggestingawiderspread of material” says Dr. Bhattacharya.

“The Indian instruments significantly contributed to understanding the event” added Dr Tarun Souradeep.
He is hopeful that that planned LIGO-India detector, jointly funded by the Department of AtomicEnergy
(DAE) and the Department ofScience & Technology (DST), “willincrease the sensitivity of theinternational
gravitational-wave network and help pinpoint the exact location of the gravitationalwave event”.

“This discovery so fundamental that it is definitely a strong candidate for another Nobel prize!” says Dr.
Arun,Chennai Mathematical Institute, who was part of the team that studied the astrophysical
implications of the joint detection. “The prospects for future is even more exciting. During next



observationruns, these events may becomeroutineand we may be up formany surprises. Thisis the true
power of multi-messenger astronomy” he adds.

What does this discovery tell us?

Initially, gammaray telescopes were sentin spacecraft toidentify clandestine nuclear weapons tests, but
the scientists were puzzled by the sudden high energeticburst of gamma rays from deep space. Each of
these gamma-ray bursts (GRBs) spewed energy equal to energy radiated by the sunin 10 billion years
which in a matter of seconds. Convinced that these GRBs could not be the telltale signature of atomic
bomb explosions, astronomers looked for a different explanation. It was speculated that GRBs were
results of collisionof two neutronstars, but untilnow lackeddirect evidence. The present discovery offers
“first conclusive evidence that short gamma-ray bursts, often seen by orbiting satellites, are indeed
created by colliding neutron stars” says Niruj Ramanujam, chairperson of POEC, Astronomical Society of
India.

While Hydrogen, Helium with a small amount of lithium were created from the process of big-bang,
elements such as oxygen, carbon were formed in the nucleosynthesisin ordinary stars like our Sun. It is
the process of the conversion of one elementinto another, through nuclearfusion that generates energy
in stars and makesitglow. However, computations showed that only elements up to Iron in the periodic
table could be cooked inside the stellar core. How does gold, platinum, and other higher elements are
formed was amystery. Astronomers claimed that higher elements were createdin the cataclysmicevents
like ‘kilonova,' a collision of two neutron stars. Spectral study of the afterglow of this event has shown
that gold, platinum, and other higher elements were indeed formed, as computed, as an after effect of
the collision. “We may have just discovered the source of the cosmic gold that adorns every piece of
jewellery and ornament on Earth” said Dibyendu Nandi IISER Kolkata, a member of the team.

Near-simultaneousdetectionof the gravitational waves and gammarays indicate that gravitational waves
travel at the speed of light as predicted by Einstein. Until now there was no direct evidence.

Measurements from this eventalso has provided an entirely new measurement of the rate at which the
universe is expanding. Called Hubble constant this number is important to determine the age of the
universe, make sense of dark matter and dark energy. Until now other means off determining this
constant has been dogged in controversy and the rate was thought to be anywhere between 67 to 72
kilometres per second per megaparsec. Gravitational waves is one of the cleanest way to compute the
number and preliminary computation from LIGO data yields a value of 70 kilometres per second per
megaparsec.

What are gravitational waves

The universe painted by the Newtonian gravity is placid; two perfectly stable masses could orbit their
center of gravity for eternity. But General Relativity tells us that slight amount of energy would be lost
when each of the massesis accelerated as they pass throughthe respective gravitationalfield. This energy
is radiated into space as gravitational wave predicted Einstein about a century ago. Slowly and steadily,
over a period of time, the system will decay, and both masses will come closer and closer, finally swirl



rapidly, close to the speed of light, and end in a collision. The gravitational waves generated during the
death dance would be strongerand would have detectable disturbances in the space -time fabric millions
of lightyearsaway.

As the oscillation of electric charge in the magnetic field produce electromagnetic waves, oscillation of
masses in a gravitational field, Einstein said, would produce gravitational waves. The energy carried by
the gravitation wave is so small, Einstein was skeptical if ever we could detect them. Physicists Rainer
Weiss, Kip Thorne, and Barry Barish were awarded thisyear's Noble prize was designing, cons tructing and
demonstrating aviable gravitational detectorthatis so sensitive that even achange of length of one atom
size between Earth and Sun could be detected using sophisticated interferometry and complex computer
programmesto detect the true fingerprint of gravitational wave from astounding background noise.
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SHUBASHIEE DESIKAN

Researchers at DeepMind, o
company that speciallses In
dewveloping artificial intelll-
gence, have succeeded in de
veloping a program - Al
phatoZero - that can beat
buman  players at the Go
game. Now thart irself does
not sound new it Is well
known that earlker versions
of AlphatGo have beaten
world champions a1 the
game. What ks new is thae,
asing the methad of deep re-
Inforcement Jearning, e
program has actually learnt
the game all by itself - with
no human inputs  from
scratch, tabuls rasal

The Go game s 0 Chinese
board game plaved on a
checkerboard with ‘stones'
of two colours, The name
transiates into 'the encircling

game” and the aim of each
player would be o surround
as  much  terrltory  as
prossiisle

The system starts with a
neural network that knows
nothing about the game,
This plays aguinst itsell, com
binlsg the neural network
with a search algorithm, “The
network Is updated to pre
dict the next move as well as
the prospective winner. The
updiated neural network and
the search algorithm are
comblined to produce o new
version of AlphaGoZero, The
process |s then repeated o
build better program at the
end of each jteration.

Thus, in just o few days,
aver  millions  of  gimes
aguinst jsell, the program
leamt the Go game [rom
scratch, It was Interesting
thas the game not only learnt

human strategies but also
galned new types of know-
ledge which were unconven-
toal For hamans

After three hours of train-
ing, AlphaGoZero played like
a human beginner foregoing
o term advantages in fa-
vour of capluring as many
stones as possible; after 19
hours it mastered advanced
strategies such as life-and
death, nfluence  and
strategy; in 70 hours, it
plaved ot a  superhuman
level, with i game Involving
multiple challenges across
the board.

Backgammon and Go

“It's a powerful method,”
says Prolessor B Ravindran,
head of Robert Bosch Centre
for Data Science and Artifi-
cigl  telligence, w UT
Madras, who was not in

valwed in this rescarch, He
recalls thit in the 199505 Ger
ald Tesauro, IBM Research,
used reinforcement leaming
o mster the backgammon
wame, “Go is several orders
mofe complex, There was no
player (A1l untll the deep
neural networks came in.
The search wechnigue s
about 15 vears old and in
conjuncrion with the neural
network it s powerful” he
says.

While David Silyer, corres
ponding awthor of the Naniry

Self-taught program beats humans at Go game

Gois a traditional Chinese board game plaved on a checkerboard with ‘stones” ol two colours

paper, was umvailable to
comment on the work, De-
mis  Hassabis, co-founder
and CED, DeepMind, said in
an email: *It's amazing to see
just how far AlphaGo has
come in only two years, Al
phato Zero is now the
strongest version of our pro-
gram and shows how much
progress we can make even
with less computing power
and zero use of human data
Ultimately we want to har
ness  algorithmic  break-
throughs like this o help
solve all sorts of pressing real
world problems like protein
folding or destgning new ma-
terials. If we can make the
sme  progress on these
problems that we have with
AlphaGo, it has the potential
1o drive forwurd human un-
derstanding and positvely
impact all of our lives.”
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Two-day workshop on coastal hazards held at lIT-Madras

CHENNAI: Students and experts discussed topics like toxic floods and their effects on urban resilience
during a two-day workshop on coastal hazards that concluded here on Wednesday.

The Indo-German workshop -- 'Coastal Hazards and Coastal Water management, vulnerability and
sustainability'-- was held at Indian Institute of Technology - Madras.

The workshop, divided into four sessions, mainly focussed on the knowledge on geo-scientific and
chemical issues, engineeringand water managementas well as eco-toxicological aspects combined with
cultural belongings onland use.

The foursessionsinthe workshop were urban and coastal water engineering, coastal hazards and climate
change, bio and eco-hazards and societal impact and urbanresilience.

Speaking duringthe workshop, ProfS A Sannasiraj, head of ocean engineering department, lIT-Msaid, "To
cope with climate change, our coastal adaptation strategies should be planned more towards natural
means with so-called artificial structures."

Prof Klaus Richerter from RWTH Aachen University, Germany, spoke about the need for integrated
approach on dealing with coastal hazards.
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IIT Madras conducts Indo-German workshop on Coastal Hazards

Chennai, 25th October 2017: Indian Institute of Technology Madras conducted a two-day Indo-German
workshop on ‘Coastal Hazards and Coastal Water Management, Vulnerability and Sustainability’ on 24th
and 25th October 2017. The objective was to discuss, exchange knowledge, and investigate coastal
hazardsincludingtoxicfloods and their effects on urbanresilience.

The workshop was inaugurated by Prof Nagarajan, Dean (International and Alumni Relations), [IT Madras,
and Indo-German Centre coordinators from both countries, Prof. B.S. Murty and Prof Rafig Azzam.

Around 1.2 billion people inthe world are currentlyliving within 100 km of coastal zones of the Earth, and
especially in tropical and subtropical regions. Populationgrowth within the coastal zone is expected to be
more rapid thanin otherareas inthe near future. By the Year 2030, more than 50 percent of the world’s
populationwere likely to reside in coastal areas.

The Intergovernmental Panel on Climate Change (IPCC) in 2014 reported that Climate Change induced a
higher frequency of extreme Weather and Climate Events since the 1950s, and that this will “reveal
significant vulnerability and exposure of coastal cities” to “current climate variability”.

Further, itadded, climatechange also affects Monsoonal patterns, whichseemto cause an intensification
of Seasonal Rainfall that fortifiesinundation/flooding in India regularlyduring the last years. Furthermore,
the Indian coast is prone to tsunamis, as the Makran Subduction Zone may cause tsunami genic
earthquakes affecting the Indian west coast.

In 2004, the East Coast was affected by the Sumatra Tsunamiinducing a7 m-wave south of Chennai, Tamil
Nadu. Besides the primary destructive effects, the widespread contamination of coastal areas due to the
pulsed transport of immense pollutant loads during the flooding may seriously affect the coastal
ecosystems. This clearly countersincreasing population and urbanization in particularalong coastlines.

The workshop was divided into four major sessions:
1. Urban and Coastal Water Engineering

2. Coastal Hazards and Climate Change

3. Bio-And Eco-Hazards

4. Societal Impactand Urban Resilience

Prof.S.A.Sannasiraj, Head, Department of Ocean Engineering, IIT Madras and Prof. Klaus Reicherter from
RWTH Aachen University, Germany, coordinated the workshop with lectures from both the institutesin
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addition to invited lectures from University of Bonn and Stratigraphy, Germany; Complutense
Universidad, Madrid, Spain; and, ICMAM, University of Kerala, CUSAT, NIO, ISR from India.

The workshop focussed on the knowledge on geoscientific and chemical issues, engineering and water
management, as well as ecotoxicological aspects combined with culturalbelongings on land use.

Speaking during the workshop Prof. S.A. Sannasiraj said, “Coping with climate change, our coastal
adaptation strategies should be planned more towards natural means with so-called artificial structures”.

Further, Prof Klaus Richerter spoke about the need for integrated approach on dealing coastal hazards
both geo-physical and biological issues.



Date: 26th October 2017
Publication: The Hindu- Tamil
Edition: Chennai

Pageno.: 3

Journalist: NA

Professor: Prof.S A Sannasiraj

Headline: By 2030, the population willincrease to 50% in coastal areas

/

2030-1b gy, 6vor (h\é @6

sLooumy ugdlaeflev wassn Glgnens
50 885695 cueny o) Hl&ifla @b

& ziuied mBLES Lufeopmided &86160

sL8wmy  ugBsalley  wamen
Glanana 2030-0 HyenBs@Ee 50
SHABID VY YBHidh@HD
araonmy Parane gggiquiley L b
vufsogrivmes Qs flafdasiin g

a Gevmy DY LIG BT,
s Gy B Cuwenanenn
w2 prer @pSuw - Glggi

wirall wullsvgivan, Geamet
@mpguie peorQupns. Bbs
vufriens mmg e (57
awBss  whpd  (perenren
wirewteuj eleuasmyiusmer) Buyrs
i pragrggen G miEleneus

B
GleymGoveheniusmeir, BETULD
afflamsssBle seupienr Hrd

whmen o enmemie &L Gsuny
DL piwent @dlos aleunHbs
ayb.  smsss@en  Lflomde
Glarenenoye @by LuSlevgs

@@ apur® Qe g).
FDBung o eva syemalsd swri
120 Gamg Guir &Gy W
Huflev @mpg 100 Wbl
Qaremavalldy aublss amausT
sayio  2030-l0 B @HeN
sLBeony UGBl  dser
Garena 50 sgaisio s fs@n

aagin  Lufeoriuie Qs flald
SULIC L ).

mmg  sLe  Quirduilue
arpuiien genewanj Cuym&ifiug
GT6TV, 6]. FGTGITEN g, Qggiw
alluflen g aQaa LSS
spa Curmdflug Beorev Qs
Gt i @i Lulevgiena
CrPiuGsHarg.  uulevgis
Garedbs BapaFuisn BibSuw-
Oiworafl  ewow gk
enamiumeniaan Supr@flwg I,
oten.apiss.  Supn@flwi T
DIFTD o ool BLmj
& 60(b 10\ 1 a1 L6011




Date: 29th October 2017
Publication: The Hindu
Edition: Delhi/Mumbai/Bangalore /Chennai/Kochi/Kolkata/Hyderabad

Pageno.: 14

Journalist: R. Prasad
Professor: Prof. T. Pradeep
Headline: lIT Madras develops extremely water-repellent coating

URL: http://www.thehindu.com/sci-tech/science/iit-madras-develops-extremely-water-repellent-

coating/article19939618.ece

II'T Madras develops extremely
water-repellent coating

I'he material can be coated on a variety of surfaces including glass and paper

B, PAsAM
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IIT Madras is an innovation and
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DENGUE
TRAPPER

Guhan
Jayaraman,
Professor,
Dept of
Biotech-
nology sald
that the
trapper will
help to get
rid of mos-
quitoes,
while
repellent
anly chase
it away.
They are
testing the
device in
the llT
campus.

SINDUJA JANE i@Chennai

THE Indian Institute of Tech-
nology. Madras, incubated
startup firm has developed a de-
vice that might help control
mosquitoes in the entire city.

The MGH Labs, which func-
tions on the campus, has devel-
oped a mosquito trapper, Bog
Orchid, which uses chemicals
that mimics human odour,
“This is non-toxic and attracts
the female mosquitoes to the de-
vice, The device will catch mos-
quitoes and kill them. Its effi-
cacy has been proven on Aedes
mosquitoes, the dengue-spread-
ing ones,” said lab founder
Gokul Rajasekaran.

The ITT-M had lost one stu-
dent to dengue two weeks ago.

The City Corporation, faced
with the dengue challenge, is
now field testing the device in
the city. “We did trails on Green-

Mosquitoes must weather ITT
startup’s device for existence

ways Road, Zone 1,8 and 10. Tt
has trapped menace-causing
mosquitoes like Culex and also
trapped Aedes ones. Once we
complete our trials, we will give
our findings for upgrading the
device,” said a Corporation
health official.

The company has developed
two versions of the device - in-
door and outdoor.

“Body odour, temperature
and exhale carbondioxide at-
tract the mosquitoes to the hu-
man body. So, we have used
Pheromone in the solution to
mimic human body odour, car-
bondioxide and also LED lights
to create human body-like
heat,” said Rajasekaran.

“Once trails are over, we will
mass produce it and commer-
cialise," Rajesekaran said. He
also has plans to instal the de-
vice across the [IT-M campus to
make it a mosquitofree zone.
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Startup inlIT Madras has new device that mimics body odour to trap Dengue-carrying mosquitoes

Dengue is on the rise and while The Indian Institute of Technology (IIT), Madras, just lost a student to
dengue, a startup incubated on campus has developed a device that might help control mosquitoes in
Chennai. The MGH Labs has developed a mosquito trapper, Bog Orchid, which uses chemicals that mimic
human odour.

"This is non-toxic and attracts female mosquitoes to the device which will then catch and kill them. Its
efficacy is proven on Aedes mosquitoes, the dengue-spreading mosquitoe," said Gokul Rajasekaran,
founderof the lab. The city corporation, faced with the dengue challenge, is now field testingthe device
inthe city.

"We did trails on Greenways Road, Zone1,8and 10. It has trapped menace causing mosquitoes like Culex
and also trapped Aedes mosquitoes. Once we complete ourtrials, we will submit our findings to upgrade
the device," said a corporation health official. The company has developed an indoor and an outdoor
version of the device. Guhan Jayaraman, Professor, Department of Biotechnology said, "Many mosquito
repellents are available in the market but not mosquito trappers. The trapper will help get rid of the
mosquitoes, while the repellent only temporarily chases it away. They are testing the device in the IIT
campus and the trail ison.

Only female mosquitoes bite human being for protein in blood so that they can lay eggs. One female
mosquito canlay over 3,000 eggs

"Body odour, temperature and exhaled carbon dioxide attract the mosquitoes, so, we have used
pheromone inthe solutionto mimichuman body odour, carbon dioxide and LED lightsto create human
body-like heat," said Gokul Rajasekaran. He adds that all the chemicals used are non-toxic.

The research was funded by the Department of Science and Technology and IIT-M. The product is also
tested for efficacy by the TATA Institute in Bangalore. "Once trails are over, we will mass produce it and
commercialise," Gokul Rajesekaran said. He also has plans to install the device across lIT Madras campus
to make it a mosquito-free zone.
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The Ocean
Economy Startup

How a seaweed is providing Sea6 Energy and its four founders
from ITT-Madras with multiple business opportunities
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QS Asia university rankings: lIT-Bombay among top 50, 11Sc slides

In the latest Quacquarelli Symonds (QS) Asia University Rankings, the Indian Institute of Technology
Bombay (IIT Bombay), lIT Delhiand lIT Madras figure inthe list of Asia’stop 50 universities. However, no
Indian University managedto come underthe top 10 slot.

11Sc, which was placed 33 last year, had failed to grab position underthe top 50. Its ranking has fallento
one position (51) this year.View | QS world university rankings 2017: Top 10 universitiesinAsia, click here
The results of Asia University Rankings were released on Monday, October 16, 2017 by QS, a British
company. Nanyang Technological University (NTU) was placed number 1, ahead of NUS and the Hong
Kong University of Science and Technology (HKUST).

Meanwhile, IIT-Bombay has moved one position up from 35 last year to 34 this year. Overall, the
Institution improved on its 2016/17 performance by one place.

The Institute has score of 88.1 in academic reputation, 97.5 in employer reputation, 44.5 in faculty-
student ration, 96.3 in staff with PhD, 89.6 in papers per faculty, 9.7 in international faculty, 6.3 in
international students, 10.9 ininbound exchange students, 9.1in outbound exchange students, and 41.4
in citations per paper. Amongthese 10 parameters, Employer Reputation indicated the strongest one for
IIT Bombay with a rank of 21 globally.

IIT-Delhiisat41 rank while IIT-Madras stands at 48.

Here are the top 10 best universitiesin Asia

1) Nanyang Technological University, Singapore (NTU)
2) National University of Singapore (NUS)

3) The Hong Kong University of Science and Technology
4) KAIST— Korea Advanced Institute of Science & Technology
5) The University of Hong Kong

6) Tsinghua University

7) Fudan University

8) City University of Hong Kong

9) Peking University

10) The Chinese University of Hong Kong (CUHK)
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IIT Bombay, Delhi, Madras among top 50 Asian institutions, l1Sc slides

MUMBAI: Three Indian Institutes of Technology (lITs) —Bombay, Delhi, Madras — made it to the top 50
Asian universities ranking. The Quacquarelli Symonds (QS) Asia University Rankings 2018, released on
Monday, ranks [IT Bombay at 35th position, [ITDelhi at 41, and IIT Madras at 48.

The Indian Institute of Science, Bangalore, which ranked at 33 in 2017, dropped to 51st position this year.

IIT Bombay emerged as the top Indian institute with an overall score of 75.7 out of 100 and a high
employeereputationindexof 97.5. The institute, which rankedat 35 last year, hasimproved by one place

score.

“The Institute performed among the top 8% in the QS Asia University Rankings. Considering there are
approximately 11,900 universities globally, this made IIT Bombay one of the top 1.0% universities in Asia,”
said the institute.

The top five Asianinstitutes as perthe rankings are:

1. Nanyang Technological University (NTU), Singapore

2. National University of Singapore (NUS), Singapore

3. The Hong Kong University of Science and Technology, Hong Kong

4, KAIST - Korea Advanced Institute of Science & Technology, South Korea
5. The University of Hong Kong, Hong Kong

The QS Rankings takes in to account 10 factors or index: Academic reputation, employer reputation,
faculty student ration, staff with PhD, faculty, international faculty, international students, inbound
exchange students, outbound exchange students and citations per paper.
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Three lITs among top 50 institutionsin QS Asia university rankings

The Indian Institutes of Technology in Bombay, Delhiand Madras are among the top 50 Asian universities
in Quacquarelli Symonds World University Rankings 2018. The rankings were released on Monday.
Singapore’s Nanyang Technological University and National University Singapore have been placed at first
and second spots, respectively.

No Indian university has made it to the top 10. Among the Indian universities, [IT-Bombay was the best
performer, ranked at 34. While lIT-Delhi features at the 41st position, IIT-Madrasis at 48.

Six other Indian universities made it to the top 100 list. The Indian Institute of Science, Bangalore, was
ranked 51, followed by IIT-Kanpur (59), IIT-Kharagpur (62), University of Delhi (72), lIT-Roorkee (93) and
IIT-Guwahati (98).

The Quacquarelli Symonds World University Rankings 2018 were released inJune. Forthe firsttimein 14
years, India had three institutesin the top 200 list.

How are they ranked?

The list this year features more than 400 universities. It was compiled assessing universities on 10
indicators, including the number of academic staff qualified up to PhD level, the proportion of inbound
and outbound exchange students, academicand employerreputation and student-teacherratio, among
others.
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Asian University Rankings 2018: |IIT Bombay top among Indian universities, lIScslips

New Delhi: Indian Institute of Technology (lIT) Bombay emerged the best Indian university in the
Quacquarelli Symonds (QS) Asian University Rankings for 2018, which saw most of the top Indian schools
slippingintheirrankingsin Asia.

IIT Bombay was ranked 34th in Asia, followed by IIT Delhi (41), lIT Madras (48) and Indian Institute of
Science, Bengaluru (11Sc) at 51. The 2018 rankings by QS made available to publicon Tuesday showed that
11Sc, which was the best institution from India in 2016 and 2017, slipped the most among top Indian
schools.

Among the top 10 Indian schools, all except IIT Bombay lost their ground. While 11Sc dropped 18 ranks,
Calcutta University dropped 17 places to 125th in Asia. lIT Roorkee slipped 15 placesto be ranked at the
93rd position. Top IITs, including Delhi, Madras and Kanpur, slipped between 5th and 11th ranks in the
2018 rankings as against their performance in the previous year.

IIT Bombay said on Tuesday that it has scored an overall 75.7 out of 100 in the Asian rankings. “The
Institute has score of 88.1 in academic reputation, 97.5in employer reputation, 44.5 in faculty student
ration, 96.3 in staff with PhD, 89.6 in papers per faculty, 9.7 in international faculty, 6.3 in international
students, 10.9 in inbound exchange students, 9.1 in outbound exchange students, and 41.4 in citations
perpaper. Amongthese tenparameters, Employer Reputation indicated the strongest one for [IT Bombay
with a rank of 21 globally,” the lITsaid in a statement.

“Thisis a reflection of the excellent work being done by faculty and students of the Institute,” IIT Bombay
director Devang Khakhar said.

The Singapore-based NanyangTechnological University (NTU) climbed two places to be the best university
in Asia, overtakingthe National University of Singapore which has now slipped to the second place. The
Hong Kong University of Science and Technology has been ranked third, followed by Korea Advanced
Institute of Science & Technology of South Korea and University of Hong Kong (HKU).

This year’s ranking features over 400 universities and was compiled by assessing universities across 10
different indicators, including academic and employer reputation, the proportion of PhD qualified
academic staff, and the proportion of inbound and outbound exchange students at the university, the
British rakingagency said.
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Tsinghua University in the sixth place is China’s leadinginstitution and Japan’s top university continues to
be the University of Tokyo, ranked 13th, the QS said in a postinginits website.



Date: 18th October 2017

Publication:India.com

Edition: Online

Journalist: NA

Headline: lIT-Bombay, lIT-Madras, lIT-Delhi Feature Among List of Top 50 Asian University

URL: http://www.india.com/education/iit-bombay-iit-madras-iit-delhi-among-list-of-top-50-asian-
university-quacquarelli-symonds-ranking-report-2538069/

IIT-Bombay, IIT-Madras, lIT-Delhi Feature Among List of Top 50 Asian University

New Delhi, October 17:Indian Institute of Technology (11T) Bombay, Madras and Delhi featured in the list
of top 50 Asian university in a report released by Quacquarelli Symonds (QS). While these premiere
technology institutefiguredin the category under 50, no Indian institute managed to come under the top
10 slot.

In the ranking reportreleased on Monday, [IT-Bombay held the 34th rank, [IT-Delhi held the 41stand IIT-
Madras held the 48th position. The first position was secured by Nanyang Technological University
followed by NUS and the Hong Kong University of Science and Technology (HKUST).

IIT-Bombay showed a positive development, asitascended from the 35th to the 34th position.

According to The Indian Express, IIT-B scored 88.1 in academic reputation and 97.5 in employer
reputation. Among other parameters, the institute scored 44.5 in faculty-student ratio and 96.3 in staff
with PhD. In papers perfaculty it scored 89.6 and ininternational faculty it scored 9.7.

In terms of international students it scored 6.3 in international students, 10.9 in inbound exchange
students and in outbound exchange students it scored 9.1. Also it scored 41.4 in citations per paper.
Amongthese 10 parameters, the strongestone for IIT Bombayis Employer Reputation with a rank of 21
globally.
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IIT Delhi, Madras make in top 50 list of Quacquarelli Symonds Asia University rankings

New Delhi:
The Indian Institute of Technology (lIT) Delhiand Madras have finally made it to the list of Asia's top 50
universitiesin the latest Quacquarelli Symonds (QS) Asia University rankings.

IIT-Delhiisat41 rank while IIT-Madras stands at 48.

The Bangalore based Indian Institute of Science (11Sc) failled to make it to the top 50 which was at 33 last
year. No Indian University has made it to the top 10.

The Nanyang Technological University (NTU) of Singapore has been placed at numberonefollowedby the
National University of Singapore (NUS) and The Hong Kong University of Science and Technology.

Quacquarelli Symonds (‘QS’) is a leading global higher education company, with over 250 employees
across 5 continents speaking over 25languages.

QS is best known for publishing the QS World University Rankings, which is considered as one of the most
popularand authenticuniversity ranking system.

Below are the top 10 best universitiesin Asia:

1) Nanyang Technological University, Singapore (NTU)

2) National University of Singapore (NUS)

3) The HongKong University of Science and Technology

4) KAIST— Korea Advanced Institute of Science & Technology
5) The University of Hong Kong

6) Tsinghua University

7) Fudan University

8) City University of Hong Kong

9) Peking University

10) The Chinese University of Hong Kong (CUHK)


http://www.newsnation.in/education/higher-studies/quacquarelli-symonds-asia-university-rankings-iit-delhi-and-madras-makes-it-to-top-50-article-184495.html
http://www.newsnation.in/education/higher-studies/quacquarelli-symonds-asia-university-rankings-iit-delhi-and-madras-makes-it-to-top-50-article-184495.html

Date: 18th October 2017

Publication: DNA

Edition: Mumbai

Pageno.: 4

Journalist: NA

Headline: lIT-B moves up in QS Asia rankings

URL: http://www.dnaindia.com/mumbai/report-iit-b-moves-up-in-gs-asia-rankings-2553716

IIT-B moves up in (S Asia rankings

The rankings were released on Monday and had three IITs within the top 50 universities

UNA correspondent
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II'T-B ranking rises to 34
from 35 on QS Asia charts
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EXPRESS NEWS SERVICE
NEW DELHI, OCTOBER 17

THE INDIAN Institute of Science
(lISc) in Bengaluru and IIT
Bombay are among the world's
top 200 institutions for engi-
neering and computer science,
the Times Higher Education sub-
ject-wise rankings have found.

WhileliSc occupied the 89th
spot, [IT Bombay was pegged in
the 126-150 category, globally.
IITs in Delhi, Kanpur and
Kharagpur were placed in the
201-250band,in that order, and
I Madras and IIT Roorkee inthe
251-300 category.

Meanwhile, lIT Guwahati
was among institutes in the
301-400 ranks and Jadavpur
University, NIT Rourkela and
Tezpur University were peggec|
in the 401 to 500 band,

The rankings, which were re-

TIMES HIGHER EDUCATION RANKINGS

IISC Bengaluru, ITT
Bombay in top 200
engineering institutes

leased on Tuesday night, scored
500 institutions worldwide, as
opposed to 100 last year, on per-
formance parameters such asin-
dustry income, international
outlook, teaching and research.
It highlights the educational in-
stitutions that are leading in
electrical, mechanical, civil,
chemical and general engineer-
ing courses.

Overall, Stanford University
is number one, followed by
California Institute of
Technology, Oxford University,
Massachusetts Institute of
Technology and Cambridge
University. While India has ato-
talof 11 institutions in the rank-
ings, China has 35 institutions,
which is more than any other
country in Asia.

China's Peking University
and National University of
Singapore are among the top 10
and top performers from Asia.
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QS Asia University Rankings 2018: IIT Bombay, IIT Delhi, lIT Madras Ranked Among Top 50

MUMBAI, OCTOBER 17:: Indian Institute of Technology Bombay (IITBombay) has moved onestep up from
35th rank last year to 34th rank this year in the Quacquarelli Symonds (QS) Asia University Rankings.
Among the top 50, Overall, the Institution improved on its 2016/17 performance by one place. Indian
Institute of Technology (IIT) Delhi was ranked 41 and IIT Madras was placed in rank 48 in the QS Asia
University Rankings 2018. [IScBangalore, lITKanpur, lIT Kharagpur, University of Delhi, lITRoorkeeand IIT
Guwahatialsofound theirplace into 100 this year.

Earlierin June thisyear, the IIT Bombay was ranked 179th in the QS World University Rankings, showing
an improvementinits 2017 performance by 40 places.

The results of Asia University Rankings were release on Monday, October 16, 2017 by QS, a British
company.

IIT Bombay ranks onein India, with an overall score of 75.7 out of 100. The Institute has score of 88.1 in
academic reputation, 97.5 in employer reputation, 44.5 in faculty student ration, 96.3 in staff with PhD,
89.6 in papers per faculty, 9.7 in international faculty, 6.3 in international students, 10.9 in inbound
exchange students, 9.1in outbound exchange students,and 41.4 in citations per paper. Among these ten
parameters, Employer Reputation indicated the strongest one for IITBombay with a rank of 21 globally.

"Ilam glad that lITBombay continuestorise inthe rankings. Thisis areflection of the excellent work being
done by faculty and students of the Institute," Director of the Instituet Prof. Devang Khakhar said.

Considering there are approximately 11,900 universities globally, this made IIT Bombay one of the top
1.0% universitiesin Asia.

In QS Ranking 2018, which was releasedin June this year, |IT Delhi had dethroned 1ISc Bengaluru. In the
2017 rankings, it was IISC which was placed highest among the Indian institute which had managed to
rank inthe top 200. |ISc had featured at the 152nd rank in the 2017 rankings.

Nanyang Technological University, Singapore (NTU Singapore) is Asia's top university, according to the QS
inits Asia University.
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NTU, which is renowned for being among the world's best universities for engineering and technology,
rose two spots from last year to be placed in the leading position of the QS Asia University league table
ahead of 400 universitiesin Asia.

"NTU has made fantasticprogress, havingrisen from No. 14 when the QS Asian rankings began in 2009.
The latest rankings are an outstanding achievement and strong endorsement of NTU's excellent
reputation builtup overthe years,and | wish to thank the entire NTUcom munity fortheir contributions,"
NTU President, Professor Bertil Anderson said.

Universities from Singapore, Hong Kong and China dominated the rankings:

1. Nanyang Technological University (NTU), Singapore

2. National University of Singapore (NUS)

3. The Hong Kong University of Science and Technology, Hong Kong

4, KAIST - Korea Advanced Institute of Science & Technology, South Korea
5. The University of Hong Kong, Hong Kong

6. Tsinghua University, China

7. Fudan University, China

8. City University of Hong Kong, Hong Kong

9. Peking University, China

10. The Chinese University of Hong Kong (CUHK)
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QS Asian University Rankings 2018: 1IT-Bombay ranked the best in India

Indian Institute of Technology (IIT) Bombay was pegged as the best Indian university in the 2018
Quacquarelli Symonds (QS) University Rankings for Asia, where most of the prominent Indian educational
institutes slid fromtheir past ranks.

IIT Bombay is presently ranked at 34th among 400 Asian universities assessed in the list by British
organisation QS.

IIT Bombay is followed by IIT Delhi (41), lIT Madras (48), and Indian Institute of Science (11Sc), Bengaluru
(51).

As per the QS rankings which were published on Monday, IISc's rank has dropped the most among Indian
institutes.lt was atthe topin Indiaand at the 33rd positionin 2017. Since then, it has slipped by 18 ranks.

IIT Bombay has an overall score of 75.7 based on indicators such as academic reputation, employer
reputation, faculty to studentratio, papers attributable to per Faculty (Data from Scopus) and so on.

In terms of academic and employer reputation, IIT Bombay maintained high scores of 88.1 and 97.5
respectively. Itis the only one among top institutes that has somewhat maintained its position, going up

by one rank from lastyear.

"Employer Reputationindicated the strongest one for [ITBombay with a rank of 21 globally," IT Bombay
saidin a statement on Tuesday.

The top three universities in Asia are National University of Singapore, University of Hong Kong, and
Nanyang Technological University, Singapore.

Neighbouring China hasits Tsinghua University in fifth place, followed by Peking University at ninth.


http://www.moneycontrol.com/news/india/qs-asian-university-rankings-2018-iit-bombay-ranked-the-best-in-india-2415569.html
http://www.moneycontrol.com/news/india/qs-asian-university-rankings-2018-iit-bombay-ranked-the-best-in-india-2415569.html

Date: 18th October 2017

Publication: Business Standard- Hindi

Edition: Delhi
Pageno.: 14

Journalist: Vinay Umariji

Headline: IIT-B top Indian institute in QS Asia ranking

URL: http://www.business-standard.com/article/current-affairs/iit-bombay-top-ranked-indian-institute-

in-gs-asia-university-rankings-2018-117101700363 1.html

qReH bt e # gt

TR WEE (R
oftas i TR 2019
# o iRt e
wud 35 WU B U HE
FUT AN W R Jaq
e g e ewey #a
wwirs vk, v e
WL ¥ 200 WReHE I wwn
sy et & g o Ry
Wm0 s et 3 vind
24 1 e e s e
w2016 # acd =R WA
T T ST U AT
m ¥ veh vy e S it
warf w3 W wd yiefEd
W 790 ves W
™ WL §H R, R 2017 ®
40 WA W wwE T By

ot et ey 34
smianfad  fowlt  (41)
TS W (40), T
e ahw wdw aEE
(51), Sk wre (59)
FnEmid W (62), feeett
Tesufeawry (72), sdsed
et (93) it smismés
T (98) w1 i A fw
e W e e sd R
ot W few 200 #
wmiwnid fereft 36 5 wmmE
g w1 Wt srdandd W
400 3y 4T a0 | S ST
e smd s W Han
W)

seismid dud & sEr
T 100 § 757 W® WM
e f wen T e
sl ot wor wiE o o
w1 fufus e H oes

smfamd2d dwg 358 3 JeF

TITH T .

96,23 ufy shEm e A 808,
foezyit s & s 9.7,
Tt W e 6.3 W%
¥ | o Tt 10 wraeEl
A ot wed W Pl
W T W s ol
e ¥ fiww T
w0 e dee %
saon sl el % wrdf oo fee
TA A WNE FE W EE
R vees wpmy oy
Ffmefeidt ¥ern 3 winf g
wiwwr ® s o R
Wi 11,900 fewiyersy
¥, Ferris Storm smjsnédt
wewm & ¥ 1 s
fesatasd F e )
wiusn wfere i
¥ 2018 & i
SRR RNt A
febrrg wind wy o op
e A gfmfsEs wtw
fume, = whm  wm
qlerfsdt wfe wnin O3
Tt W T e



http://www.business-standard.com/article/current-affairs/iit-bombay-top-ranked-indian-institute-in-qs-asia-university-rankings-2018-117101700363_1.html
http://www.business-standard.com/article/current-affairs/iit-bombay-top-ranked-indian-institute-in-qs-asia-university-rankings-2018-117101700363_1.html

Date: 19th October 2017

Publication: Gizmodo

Edition: Online

Journalist: Rajat Kabade

Headline: IIT Bombay Ranks 34th Among Top Universitiesin Asia

URL: http://www.gizmodo.in/techgig/iit-bombay-ranks-34th-among-top-universities-in-
asia/articleshow/61143658.cms

IIT Bombay Ranks 34th Among Top Universitiesin Asia

The Indian Institute of Technology Bombay (/ITBombay)is amongthe top 100 Indian institutein the latest
Quacquarelli Symonds (QS) Asia University Rankings 2018. Three Indian Institutes have made it to the list.

IIT Bombay has seen its best position at 34th rank in the last three years. Other Indian institutes like IIT
Delhirankedat 41, [IT Madras at 48, Indian Institute of Science (1ISc) Bangalore at 51, IIT Kanpurat 59, IIT
Kharagpur at 62, the University of Delhiat 71, IIT Roorkee at 93 and IIT Guwahati at 98 have made their
mark on the list.

QS Asia University Ranking reportis published annually to rank the universities around the world. The list
features more than 400 universities. The institutes are assessedbased on 10 indicatorsincluding t he staff
qualificationuptothe PhDlevel, the proportion of exchange students, academicand employer reputation
and student-teacherratio.

While Indian institutes have never been able to make it to the top 10, the country still contributes the
majority number of institutes in top 200 universities in the QS Asia University Rankings. Compared to the
last year's performance, [IT-Bombay has moved one position up from 35 last year. lISc has moved to the
51st position from 33rd. Institutes like lIT Delhi, IIT Madras, IIT Kanpur were earlier among top 50, have
losttheir positionamongtop 50 in thisyear's list.

IIT-Bombay has clocked a good score in all parameters. The institute has a score of 88.1 in academic
reputation, 97.5 in employer reputation, 44.5 in faculty-student ratio and 96.3 in staff with PhD. Among
the ten parameters, the institute has the highest employerreputation with the global rank of 21.
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ASIAN UNIVERSITY
RANKINGS 2018: IITBOM-
BAY TOPININDIAN UNI-
VERSITIES, 1ISCSLIPS
Indian Institute of Technology
(IIT) Bombay emerged the best
Indian university in the Quac-
quareili Symonds (QS) Asian
University Rankings for 2018,
which saw most of the top Indian
schools slipping in their rank-
ingsin Asia.

IIT Bombay was ranked 34th
In Asia, followed by IIT Dethi
(41), IIT Madras (48) and [ndian

Institute of Science, Bengaluru
(11Sc)at51. The 2018 rankings by
QS made available to public on
Tuesday showed that l1Sc, which
was the best institution from
Indiain2016and 2017, slipped the
most among top Indian schools

Among the top 10 Indian
schools, all except IIT Bombay
lost their ground. While I1Sc
dropped 18 ranks, Calcutta Uni-
versity dropped 17 places to
125th in Asia. 1IT Roorkee
slipped 15 places tobe ranked at
the 93rd position

Top IITs, including Delhi,
Madras and Kanpur, slipped
bhetween 5th and 11th ranks in
the 2018 rankings as against
their performance in the previ-
ous year. IIT Bombay said on
Tuesday that it has scored an
overall 75.7 out of 100 in the
Asian rankings
(bit.ly/2xarWGG)
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IIT Bombay ranked 34th in Asian, Top inIndia

New Delhi:Indian Institute of Technology IITBombay emerged the best Indian university in the
Quacquarelli Symonds (QS) Asian University Rankings for 2018, which saw most of the top Indian schools
slippingintheirrankingsin Asia.

IIT Bombay was ranked 34th in Asia, followed by IIT Delhi (41), IIT Madras (48) and Indian Institute of
Science, Bengaluru (11Sc) at 51. The 2018 rankings by QS made available to publicon Tuesday showed that
11Sc, which was the best institution from India in 2016 and 2017, slipped the most among top Indian
schools.

Among the top 10 Indian schools, all except IIT Bombay lost their ground. While ISc dropped 18 ranks,
Calcutta University dropped 17 places to 125th in Asia. lIT Roorkee slipped 15 placesto be ranked at the
93rd position. Top IITs, including Delhi, Madras and Kanpur, slipped between 5th and 11th ranks in the
2018 rankings as against their performance in the previous year.

The Singapore-based NanyangTechnological University (NTU) climbed two places to be the best university
in Asia, overtaking the National University of Singapore which has now slipped to the second place. The
Hong Kong University of Science and Technology has been ranked third, followed by Korea Advanced
Institute of Science & Technology of South Korea and University of Hong Kong (HKU).

This year’s ranking features over 400 universities and was compiled by assessing universities across 10
different indicators, including academic and employer reputation, the proportion of PhD qualified
academic staff, and the proportion of inbound and outbound exchange students at the university, the
British raking agency said.

Tsinghua University in the sixth place is China’s leading institution and Japan’s top university continues to
be the University of Tokyo, ranked 13th, the QS said in a postinginits website.
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IIT Bombay, IIT Delhi, lIT Madras ranked among Top 50 QS Asia University Rankings 2018

Indian Institute of Technology Bombay (IIT Bombay)demonstratedimprovement as it moves up from the
35th to 34th place inthe QS Asia University Rankings. The Indian Institute of Technology (IIT) Delhiclaimed
the 41st position while IIT Madras came in at 48th. |ISc Bangalore, IIT Kharagpur, University of Delhi, IIT
Roorkee and IIT Guwahati also made itto the top 100 universities.

In addition, IITBombay demonstratedagreatleap forward as it was ranked 179th inthe recent QS World
University Rankings, moving up by a total of 40 places. Taking into account an approximate 11, 900
universities worldwide, this makes |ITBombay one of the top 1.0% universities in Asia.

Prof Devang Khakhar, Director of the Instituet, expressed his delight as he said “l am glad that IITBombay
continues to rise in the rankings. This is a reflection of the excellent work being done by faculty and
students of the Institute”.
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