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G Director’s Report

Presented at the 55% Convocation of IIT
Madras on 20 July 2018

Chief Guest Dr. Rajiv Kumar, Chairman, Board of Governors,
[IT Madras, Dr. Pawan Goenka, members of the Board of
Governors, members of the Senate, graduands, distinguished
invitees, colleagues and students, it gives me immense
pleasure to welcome all of you to the 55" Convocation of
IIT Madras being held at the start of our Diamond Jubilee
year. It is our privilege to have Dr. Rajiv Kumar, the Vice
Chairman of NITI Aayog, to address our graduands today
and award the prizes.

IIT Madras has not only sustained the number-one ranking
among Engineering Institutes in the NIRF for the third
year in a row since inception, but also retained its second
position for overall performance among all universities in
India. | congratulate the students, faculty and staff of our
institute for maintaining high standards and raising the bar
ever higher each year.

This year, we will be awarding 29 B.Tech. degrees with
Honours, 403 B.Tech., 342 M.Tech., 18 Dual Degree
(B.Tech. Honours and M.Tech.), one Dual Degree (B.S.
Honours and M.S.), 329 Dual Degree B.Tech.-M.Tech.,
26 Dual Degree B.S.-M.S., 31 Dual Degree M.S.-PhD, six
Dual Degree M.Tech.-PhD, 140 M.Sc., 51 M.B.A., 35 M.A,,
182 M.S., 244 PhD degrees and three Joint PhD degrees —
one each with Universities of Swinburne (Australia), Aalto
(Finland) and Passau (Germany). Fifteen PG Diplomas
in Metro Rail Technology and Management will also be
awarded today.

In 2017-18, the institute added 24 new faculty members,
of whom three are women, and 51 staff members, of whom
nine are women. We bade farewell to six faculty members
and 22 staff members, who retired after a lifetime of
dedicated service to the institute.

From recruiting world-class faculty members to teach and
carry out cutting-edge research, often in collaboration
with industry and foreign universities, to an ever-growing
engagement with alumni and well-wishers, we are diligently
implementing our Strategic Plan 2014-2020 to achieve or
exceed our objectives. One of India’s leading environs for
innovation and entrepreneurship has been established at
our Research Park, which is India’s first, and a centre from
where top Indian and global companies recruit students and
conduct collaborative research.

| now share with you some snapshots of our achievements
during the academic year 2017-18.

1. Degree Programmes

IIT Madras has always stayed ahead of the curve in
upgrading and introducing new courses and programmes in
emerging areas. In a move to permit our undergraduates
to diversify into new areas of choice, six new upgrade
paths to an M.Tech. degree in Advanced Materials and
Nanotechnology, Biomedical Engineering, Computational
Engineering, Data Science, Energy Systems and Robotics
have been launched beginning July 2018. Any student
from any branch with a good academic record in the first
three years is eligible to upgrade. An M.Tech. in Bioprocess
Engineering has also been launched. A two-credit winter
course on Machine Intelligence and Brain Research has
been initiated to expose students to an exciting emerging
field. A unique MS-by-Research Program in Analog/Mixed
Signal VLSI offered by IIT Madras with support from Texas
Instruments continues to reinforce the benefits flowing from
a strong industry-academia collaboration.

The tailor-made User-Oriented M.Tech. programmes and the
Web-Based Live Interactive (WLI) M.Tech. programmes are
very useful for industry personnel to equip themselves with
the latest knowledge in emerging areas. The WLI M.Tech.
programmes, that enable learning from the workplace
without losing any of the benefits of face-to-face interaction,
are a major hit, and we have seven such programmes
running already.

The VAJRA (Visiting Advanced Joint Research) Faculty
scheme launched by the Honorable Prime Minister under
the flagship of the Department of Science and Technology,
enables leading scientists from abroad to participate and
contribute to research and development in India. |IT Madras
has 12 visiting faculty members from top universities
under this scheme from this year. GIAN is another Ministry
of Human Resource Development (MHRD) scheme that
enables participation of academicians from abroad. This
year, 24 GIAN courses have been conducted at IIT Madras
with 918 participants.

IIT Madras continues to attract top students to its research
programmes. In 2017-18, a total of 83 high-performing
Masters’ students upgraded to the PhD programme,
while 54 toppers were admitted to it directly after their
Bachelors’ degrees. A further 33 industry professionals also
enrolled for their PhDs, indicating a healthy growth in our
industry interaction. Eighteen scholars have joined the PhD
programme under Prime Minister's Research Fellowship
(PMRF), a scheme launched by the MHRD for attracting the
best talent to doctoral programmes in national institutes.
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Our intensifying collaborations  with international
universities have resulted in the formalisation of four new
Joint Doctorate Programmes (JDP) with National Chiao
Tung University in Taiwan, Ecole centrale de Nantes in
France, Heidelberg University in Germany, and Nanyang
Technological University (NTU) in Singapore. The JDP with
Nanyang Technological University was inked in the presence
of the Honorable Prime Minister of India during his visit to
NTU in early June.

2. Academic Research

In 2017-18, our faculty and research scholars published
1,696 papers in reputed international journals (@ 16%
increase from last year) and 54 in national journals. They
also presented 479 research papers in international and
181 papers in national conferences.

2.1. Snapshots of Research

Next, | present a few glimpses of the research output of
our M.S. and Ph.D scholars graduating today from various
departments, which will give you a feel for the high-quality
research being carried out by our scholars under the
supervision of the faculty members.

Studying the aeroacoustics of free and impinging jets,
Jopaul K. lIgnatius of the Department of Aerospace
Engineering has come up with an innovative approach to its
suppression in the launch vehicle lift-off ambience, which
has significant implications towards cost saving in launch
vehicle operations.

Ashwij Mayya of the Department of Applied Mechanics
investigated the role of bone microstructure in compressive
fracture of cortical bone and demonstrated an experimentally
supported model for prediction of fracture susceptibility.

Mohona Mukhopadhya of the Department of Biotechnology
studied estrogen- and hydrogen sulfide-mediated regulation
of acid-sensing ion channels, thereby contributing
meaningfully towards intervention of ischemic stroke.

Prabhakar Rao Tharra of the Department of Chemistry
developed a novel approach for the unconventional
functionalisation of propargylic alcohols involving the
z-enoate assisted Meyer-Schuster rearrangement.

Sanjay Kumar of the Department of Chemical Engineering
studied the flow-field electrode interaction in an all-
vanadium redox flow battery and suggested an important
optimal configuration amenable to scaling up.

Performing yield line analysis on beam-slab systems, Bijily
B. of the Department of Civil Engineering has come up with
some elegant and economic ways of designing such slabs.

Vinu E. V. of the Department of Computer Science Engineering
describes Ontology-based multiple-choice question (MCQ)
generation that considers the learner’s educational needs
and his/her proficiency level by formalising a question’s
difficulty level.

A nanosecond laser scribing technique has been developed
by Srinagalakshmi Nammi of the Department of Engineering
Design to fabricate micro channels on copper-coated
polyimide thin films.

Thamballa Sreekanth of the Department of Electrical
Engineering came up with the design and control of single-
stage convertors for low-voltage PV applications for house-
hold purposes.

The thesis of Manoranjan Sahoo of the Department of
Humanities and Social Sciences provides important insights
into specific issues pertaining to India’s current account
imbalance and examines its long-run sustainability.

Working on a sub-category of linear algebra that lies at the
intersection of combinational matrix theory and analytic
matrix theory, Projesh Nath Choudhury of the Department
of Mathematics has made some important contributions to
positivity classes of matrices.

P. Suresh of the Department of Mechanical Engineering
designed and developed ultrasonic wave-guide sensors for
high-temperature applications, which can have significant
industrial applications.

Sonia Sharma of the Department of Metallurgical and
Materials Engineering has developed pure and doped novel
zinc oxide inks for printing applications.

Varun Praveen Kumar Jain of the Department of Management
Studies has developed a scalable and computationally
efficient mathematical model to capture the dynamics of
sequential decision making in patient scheduling for health
check-ups.

Following a bottom-up approach to bio-mimicry, Naga
Praveen Babu Mannam of the Department of Ocean
Engineering has developed a biomimetic marine propulsion
system, capable of mimicking the way fish and penguins
harness unsteady fluid effects to increase propulsive
performance.

Raghu S. of the Department of Physics has developed
novel carbon nano-composites for high power density and
long cycle-life negative electrodes for lithium and sodium
batteries.

2.2. Research Centres of Excellence

Taking advantage of the world-class expertise available
to carry out path-breaking research in critical areas, IIT
Madras has established several multi-disciplinary Centres of
Excellence. Every year, we set up two or three new centres
in emerging fields of importance to the country. The past
academic year was no different.

The Honorable Union Minister for Road, Transport,
Highways and Shipping announced the setting up of a
National Technology Centre for Ports, Waterways and Coasts
(NTCPWC) with an initial funding of Rs.70 crore at our
Discovery campus in Thaiyur. The centre will serve as the
technology arm and provide effective innovative solutions
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to the Indian port and maritime sector. This centre, jointly
supported by the Ministry of Shipping, Indian Waterways
Authority of India (IWAI) and big ports of the country, will
have the most advanced facilities for research on port
infrastructure, ship navigation, and coastlines. The centre
is expected to become self-sustaining beyond three years.

The Robert Bosch Center for Data Science and Artificial
Intelligence with generous funding from Robert Bosch
Engineering and Business Solutions is being formally
inaugurated in August. It will train a large number of
students in this critical emerging discipline, and conduct
research to discover new ways of harnessing data to address
long-standing challenges in the industrial and societal
domains, thus ably supporting the Digital India initiative.

The Centre of Excellence on Dam Safety & Dam
Rehabilitation was established last year with support from
the Central Water Commission to advise the Commission
and the dam authorities in Tamil Nadu on key technical
aspects pertaining to dams.

[IT Madras has signed a path-breaking MoU with
Deakin University for the establishment of India’s
first bilateral Centre of Excellence (CoE) in Advanced
Materials and Manufacturing. This centre will further the
existing collaborations, establish a world-class additive
manufacturing facility at IIT Madras that complements the
facilities at Deakin University, and focus on translating the
collaborative research to industrial applications.

The Center for Urbanization, Buildings and the Environment
(CUBE) completed its first full year. Set up to translate the
latest research in the natural and built environment domains
into practice, CUBE is working with several governmental
organisations such as Tamil Nadu Housing and Urban
Development Department and the Planning Department
to take innovative technologies in areas such as housing,
restoration of heritage structures, and project management
of new technologies from the lab to the field.

The Centre of Excellence in Wireless Technology (CeWIT) is
playing a pivotal role in a multi-institutional national project
for building India’s own 5G Wireless Technology Test Bed
bottom up. This Rs.240-crore project, announced in this
year’s national budget by the Finance Minister, will lead to
several spin-offs that are expected to herald a revolution in
the so-called Internet of Things and in extending broadband
services to every nook and corner of India.

The Centre for Battery Engineering and Electric Vehicles,
supported by Department of Heavy Industry and several
companies from the automotive and battery industries,
is carrying our cutting-edge research and developing
swappable Lithium-ion batteries for two-, three-, and four-
wheelers as well as buses, and the associated charging
and management systems. Electric three-wheelers with
swappable batteries are currently undergoing trials on our
campus. The centre is also at the forefront of national
efforts to establish cell manufacturing and battery life-cycle
management industries.

The Solar DC technology developed by the Centre for
Decentralised Power Systems, that won the global IEEE
Spectrum Award last year for the technology with the
greatest impact on society, has been widely deployed under
the Saubhagya scheme launched by the Honorable Prime
Minister to power homes hitherto unreachable through
the electricity grid, in remote habitations in the deserts,
mountains and forests of India.

The Center for Computational Brain Research (CCBR),
an interdisciplinary centre focused on a two-way
interchange between neuroscience and engineering and
supported generously by our distinguished alumnus Kris
Gopalakrishnan, continues to expand its horizons under the
able leadership of Distinguished Chair Professors Partha
Mitra, Mriganka Sur and Anand Raghunathan. Research
is being carried out on brain mapping, neuromorphic
computing, neural models and several related topics.

Expanding from the original intent of becoming a national
R&D hub, the National Centre for the Safety of Heritage
Structures (NCSHS) is transforming into a regional player in
the Asian region. It is providing the technical and research
assistance to Government of Tamil Nadu in conservation of
temples, the most recent being its scientific assessment
of the fire damage to the famous Veera Vasantharayar
Mandapam in the Meenakshi Sundareswarar Temple at
Madurai. NCSHS is also developing post-earthquake
assessment and stabilisation guidelines for, and designing
and executing pilot structural retrofit of the earthquake-
affected Ananda-Ok-Kyaung Monastery at Bagan, Myanmar
in conjunction with UNESCO.

The Indo-German Center for Sustainability (IGCS) continues
its core research in sustainable management of energy,
waste, water and land, thanks to the MoU signed by the
Governments of India and Germany extending the support to
the Centre for the next five years starting 2018. Department of
Science and Technology (DST), Gol has recently sanctioned
an amount of Rs.8.60 crore to IGCS for conducting research
on climate change impacts on coastal infrastructure and
adaptation strategies thereof. Several faculty members from
IIT Madras and Germany will work jointly on more than
ten sub-projects. IGCS and Maschinenfabrik Reinhausen,
Germany are working on sustainable management of power
grids with renewable energy sources in them.

The Advanced Manufacturing Technology Development
Centre (AMTDC) supported by the Department of Heavy
Industries, Gol, has developed in collaboration with Indian
machine tool manufacturers five-axis CNC multi-tasking
machine, direct drive and orbital abrasive cutting machine,
hydrostatic flow controller and hydrostatic test rig. These
machines, which have been exhibited at various national
and international machine tool exhibitions and expos, are
housed in a 9000 sq.ft. state-of-the-art laboratory at the IIT
Madras Research Park.

The Healthcare Technology Innovation Centre (HTIC), a
Centre of Excellence to develop technologies that create
impact and drive innovation in healthcare, expanded its
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R&D activities last year to develop indigenous technology
in robotic surgery and diagnostic instrumentation, in
partnership with Indian industry. Its Mobile Eye Surgical unit
technology successfully completed over 10,000 cataract
surgeries in India’s rural areas in collaboration with Sankara
Nethralaya. With support from BIRAC, HTIC now houses
a med-tech incubator for entrepreneurs, and is currently
incubating 10 start-ups, thus becoming an integrated med-
tech centre with research, technology development and
incubation.

The National Centre for Combustion Research and
Development (NCCRD), a joint Centre of IITM and IISc,
established with support from Science and Engineering
Research Board (SERB), DST housed in its own building
with a total floor space of 35000 sq.ft. and a dozen labs
focusing on different aspects of combustion research and
applications, such as spray and laser diagnostics, fuel
characterisation, automotive test cells, gasifiers, and with
the world’s fifth tallest microgravity drop tower, is the
largest such centre for combustion research in an academic
setting globally.

The Centre of Propulsion Technology (CoPT), a joint
centre of |IT Madras and |IT Bombay, supported by the
Defence Research and Development Organisation (DRDO),
is currently focusing on small gas turbine engines, solid
propellant combustion modelling, and morphing wing
aircraft technology. The centre is undertaking 33 product-
oriented research projects in the above three verticals.

The Centre for NEMS and Nanophotonics (CNNP), set up in
a 5000 sq.ft. of Clean Room space and with state-of-the-art
nanofabrication and characterisation equipment carrying out
research in areas of silicon photonics, biosensors, RF and
optical MEMS, GaN HEMT, organic electronics, diffractive
optics, ultrasonic nanoscopy, and microfluidics, has joined
[1Sc and the |ITs at Bombay, Delhi and Kharagpur to form
the Nanoelectronics Network for Research and Applications
(NNetRA) funded by MeitY and DST.

The Center for Excellence in Steel Technology (CoExiST)
supported by the Ministry of Steel, Gol has been functioning
since May 2017. The mandate of the centre is to work on
advanced high-strength steels for automotive applications.
Several state-of-the art facilities for casting, rolling, sheet
metal forming, surface engineering, welding, fatigue
testing, and computational modelling are being established
to support the functioning of the centre.

The technologies developed at the TTK Centre for
Rehabilitation Research and Device Development (R2D2),
supported by a generous grant from our distinguished
alumnus T.T. Jagannathan, have been translated into
products through their start-up NeoMotion. The pilot trials
of two products, Neofly, a fully customisable wheel-chair,
and NeoBolt, a motorised add-on for it, are underway. A
Polycentric Knee developed by R2D2 has been fitted on
20 transfemoral (above-knee) prosthesis users at Mobility
India, Bengaluru for trials. While Neofly and NeoBolt are
the result of an IMPRINT-funded project, Polycentric Knee

is funded by the Society for Biomedical Technology under
DRDO.

The arsenic and iron removal technology, AMRIT, developed
by the Thematic Unit of Excellence (TUE) on Water
Purification using Nanotechnology, is now giving clean water
to 700,000 people each day. In Punjab, the community
units are delivering over 10 million litres of clean water
daily, as part of the 70-litres-per-capita-per-day model.
The capacitive deionisation (CDI) technology-based water
purification units are just about to roll out in the Indian
market through the nation’s largest domestic water purifier
manufacturer. Several installations in railway stations and
villages have come up already. This will be a green alternative
to reverse osmosis for brackish water desalination, with
only 20% water wastage, retention of useful minerals and
reduced power requirements. The TUE has incubated two
more companies last year to focus on atmospheric water
harvesting and simpler water transportation solutions. To
take our technologies forward and expand into newer areas of
clean water starting from bench-scale science to technology
and incubation, the [ITM Board has approved the setting
up of the International Centre for Clean Water, which will be
inaugurated early 2019. The centre has received a generous
grant of Rs.7.5 crore from H. T. Parekh Foundation.

An Indian Solar Energy Harnessing Centre (ISEHC), a nodal
centre supported by the DST at a cost of Rs.40 crore, will
leverage the expertise available at IIT Madras in the areas of
materials science and engineering aspects of photovoltaics
and its entrepreneurship culture, to develop/deploy novel
materials/devices, carry out energy and sustainability
analyses, and develop indigenously processable single
hetero-junction (SHJ) solar cells.

The Tamil Nadu government has sanctioned a State Health
System Resource Centre at |IT Madras to devise ways
to strengthen the public health system, find innovative
solutions to systemic bottlenecks and help in their
implementation. This centre will build on the pioneering
studies of Tamil Nadu’s public health system undertaken
by the faculty and students of our Humanities and Social
Sciences department.

2.3. Research Innovations

Our faculty, students and scholars across all departments
continue to maintain their inventive and innovative flair.
Some notable examples of their work in the past academic
year are:

e a new patch to heal scratch wounds completely in 24
hours by embedding silver oxide nanoparticles on silk
fibre.

e asurgical robot for training surgeons at medical colleges
that has seven degrees of freedom and costs around
Rs.60 lakh as against the commercial alternatives that
cost Rs.12 crore.

e a patented technology to predict and diagnose diseases
such as cancer, diabetes, and neurological disorders
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through genomic data will be taken to market through
start-up Orbuculum.

a technique to convert bagasse into methanol,
an alternative fuel to run tractors and other farm
equipment.

a solar-powered mobile unit to convert non-recyclable
plastic waste into fuel oil, that is cheaper than diesel,
by using the plastic pyrolysis technology.

Reactionminer, a software learning tool that can fish
out new ways of synthesising novel molecules by mining
the biochemical reactions available in public databases
maintained by research groups across the world.

a rolling water carrier cum purifier that uses novel nano-
materials without any power requirement.

a re-inforcement learning algorithm that can help
factories spot performance dragging/enhancing
parameters and help improve productivity and quality.

a new cement material, Lime-stone Calcined Clay
Cement (LC3), that reduces carbon dioxide emissions
during its manufacturing process.

a speed monitoring system that calculate a vehicle’s
speed as it passes by and displays it, triggering an
alarm if the motorist does not reduce the speed below
40 kmph.

FINAL, a low-cost Financial Analytics stack on an
Open Source Software platform that serves as a cost-
effective alternative to proprietary products for banks
and insurance companies.

a path-breaking High-Resolution Imaging System
that demonstrates imaging in the range of 1/25th of
the incident wavelength for ultrasonic inspection and
characterisation of defects in metallic materials, that
will impact biomedical and industrial imaging for non-
invasive diagnostics.

a synthetic clay for use by the Bidri craftsman.

a two-layer submerged artificial reef breakwater system
to restore the Vaan Island, off the coast of Tuticorin in
Tamil Nadu.

a nano-lubricant that will help minimise the wear and
tear of components of machines considerably.

a sensor that will send out an alarm on picking up animal
movement and drive the animals away. The prototype
was tested on the campus before being implemented in
the farm-lands at Nerkundram in Tamil Nadu.

Artemis, a 1.5-foot-long light-weight robot with six
wheels that can move on the railtracks at a speed of
about 1 m/s and equipped with ultrasonic and infrared
sensors to detect cracks as small as 2 cm, sends out
real-time data to a micro-controller about the location
and time alert when a crack is identified. Artemis was
the National Runners Up in the James Dyson Innovation
Award.

e jiLighting ensures that street-lights are at their maximum
brightness only on detecting vehicular movement and
are otherwise dimmed by around 30%. This innovation
bagged the award for Technical Excellence at the
Carbon Zero Challenge.

e Decanter, a mini water treatment plant of the size of
an air conditioner for processing domestic effluents
like water drained from kitchen and bathroom using
centrifugation and electro-coagulation and recycling it
into the flush tanks.

e Dynamove, an integrated intelligent traffic solutions
product that will use a hardware platform to make
transportation simpler, safer and smoother.

e a procedure for removal of ash as chunks from the
reactor bed and reduce the formation of CO2 in coal-
fired power plants.

2.4. New Research and Fabrication Facilities

IIT Madras continues to provide a world-class research
environment by constantly upgrading and enhancing its
research facilities and infrastructure. Some major additions
in the various departments during 2017-18 are enumerated
below.

An Autonomous Aerial Systems Laboratory has been
established in the Department of Aerospace Engineering
with the objective of developing and testing algorithms to
make aerial vehicles autonomous at low cost. Facilities in
the lab include thrust measurement stands, one and three
degree-of-freedom test stands to study response of aerial
vehicles while arresting translations, and all the inventory
(hardware, electronics, and tools) to build, automate, and
fly aerial vehicles.

The Department of Biotechnology has set up a DST-funded
National Facility to identify potential drug targets through
cellular dynamics. A Nanostring nCounter SPRINT Profiler
for RNA, DNA, and protein profiling applications and for
the highly multiplexed analysis of basic cancer biology and
pathway deregulation activity has also been added at a cost
of Rs.1.35 crore.

A Structural Glass Research & Testing Facility, an Emulsion
Lab, a Concrete Materials Research Laboratory and a
Geosynthetics Lab are the major additions in the Department
of Civil Engineering.

A Bio-p-Nano Laboratory has been established in
the Department of Engineering Design to fabricate
biomedicalmicro/nano devices for single cell drug delivery,
which will help us to understand cellular membrane
dynamics. This is probably India’s first laboratory for single
cell therapy and diagnostics using electro-, photo- and
mechano-processes.

The Department of Mechanical Engineering has not only
installed and commissioned a laser micro machining set-
up at a cost of Rs.1.4 crore but has also added a Zwick
100 kN UTM at a cost of Rs.5.2 crore. Researchers at the
Department have designed and developed a Variational
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Non-equilibrium Oscillator model, an active brazing set-
up for CBN and diamond with specially formulated filler,
a software to understand electro kinetic transport in Nano
channels using open foam, a high precision metal forming
unit and a Compression Testing unit.

The Department of Chemistry has procured a High
Resolution Mass Spectrometer (HRMS) to strengthen its
analytical capabilities and augment research in various
disciplines of Chemistry.

The Helios Focused lon Beam (FIB) Facility has been
established as a part of the National Facility for Atom
Probe Tomography (NFAPT) to prepare samples for the
Local Electrode Atom Probe (LEAP), which is also a part of
NFAPT. This FIB is the most advanced FIB in the country
and can prepare exclusive site-specific samples in the form
of sharp needles with the tip diameter less than 50 nm, that
are suitable for characterisation by LEAP. This first remotely
operable LEAP facility in the world was inaugurated by Prof.
Ashutosh Sharma, Secretary, DST recently.

The Wave Energy and Fluid Laboratory (WEFEL), Department
of Ocean Engineering, has procured a Wave Energy
System for bidirectional impulse turbine for wave energy
conversion. A 25w prototype of a Mechanical-based Wave
Energy Absorption System to convert the bi-directional wave
motion into unidirectional rotation of a generator has been
designed by researchers in the department.

A dedicated Silicon Detector Research & Development
and Application Centre is being established that will aid
in upgrading the Compact Muon Solenoid (CMS) Detector
at a cost of Rs.6 crore with funding by CERN and DST,
Government of India. The centre will house advanced
machine tools such as a six-axis micro-abrasive waterjet
machine tool, the first-of-its-kind in India, to do advanced
research. IIT Madras is the only IIT that is a full member of
CMS at CERN since 2014.

3. Academic Distinctions Secured
by our Faculty Members and
Students

In recognition of their academic achievements, our faculty,
staff and students have been bestowed several academic
distinctions, honours and awards, fellowships of academies
and professional societies, and memberships on editorial
boards of journals. Notable among the awardees are:

e  Prof. Ashok Jhunjhunwala, elected as a foreign Member
to the National Academy of Engineering (NAE), USA,
one of the 13 members from India to be ever bestowed
this honour

e Drs. Jitendra Sangwai and Ramesh Gardas, recognised
as one among the 25 Emerging Investigators by the
prestigious American Chemical Society’s Journal of
Chemical and Engineering Data

e Prof. M. Kamaraj, elected as Fellow of ASM International
e  Prof. T. Pradeep, awarded the TWAS Prize in Chemistry
¢  Prof. Shanthi Pavan elected as a Fellow of IEEE

e Dr. Aritra Hazra, bestowed the INAE Young Investigator
Award

e  Prof. Krishnan Balasubramanian, awarded the first
INAE Abdul Kalam Technology Innovation National
Fellowship

e Dr. Md. Mahiuddin Baidya, bestowed the NASI Young
Scientist Platinum Jubilee Award

e  Profs. Raghunathan Rengasamy, Ligy Philip, Hema A.
Murthy, Mahesh Kumar and R. Gnanamoorthy, elected
as Fellows of INAE

e Prof. Satya Chakravarthy, bestowed DRDO Academy
Excellence Award

e Prof. Sundargopal Ghosh, elected as Fellow of NASI

e Dr. R. Vinu, awarded the INSA Medal for Young
Scientists

Six of our young faculty, Drs. Shaikh Faruque Ali, U.
Saravanan, Kalpana Mahalingam, Ashis Kumar Sen, G.
Aravind and Dillip Kumar Satapathy, have won the Young
Faculty Recognition Award of the Institute for the year
2017, while Prof. M. N. Jayalal Sarma won the Srimathi
Marti Annapurna Gurunath Award for Excellence in Teaching
for the year 2017-18. Prof. Krishnan Balasubramanian
was awarded the Lifetime Achievement R&D Award of our
institute, Profs. V. Srinivasa Chakravarthy and K. Srinivas
Reddy have been awarded the Mid-Career R&D Award, while
Drs. Shaikh Faruque Ali, R. Vinu, Md. Mahiuddin Baidya
and Dillip Kumar Satapathy have been awarded the Junior-
Level R&D Award.

As per the recommendations of the Peer Review Committee,
15 more senior professors have been recognised as
Institute Chair Professors this year for their outstanding
achievements, taking the total number to 37.

An exhaustive list of laurels won by our faculty and students
is given as an annexure to this report. |IT Madras has been
publicising these achievements widely on social media
platforms.

4. Industrial Consultancy and
Sponsored Research

In 2017-18, 220 ministry-sponsored projects for a total
value of Rs.366 crore and 528 industrial research and
consultancy assignments amounting to Rs.117 crore have
been sanctioned. This represents an all-time high in extra-
mural research funding for the institute. This year, 49
agreements were signed with various global and national
companies, such as Chennai Petroleum Corporation Limited,
Tamil Nadu Water Supply and Drainage Board (TWAD), Tata
Steel Limited, Dr. Reddy’s Laboratories Limited and FL
Smidth Private Limited.
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Apart from the funding from industry mentioned above, the
institute has earned Rs.2.6 crore from technology transfer
fees and royalties during the year 2017-18. The Intellectual
Property Management Cell has enabled filing of 132 patents
during the year, of which 18 are international patents,
representing an increase of 10% over last year. Eleven
patents have been granted, including an international
patent.

Our internal Research Fund continues to boost the R&D
activities at the institute by funding the research activities
of the Institute R&D Awardees, exploratory research projects
with a ‘break-through’ idea, and seed-funding of research by
new faculty.

Projects under the IMPRINT and Ucchatar Avishkar Yojana
(UAY) schemes have further boosted our collaborations
with industry. |IT Madras has been sanctioned 20 Imprint
projects for a total cost of Rs.45.6 crore, and 25 projects at
a cost of Rs.53.9 crore under UAY Phase-II. These projects
will enable our faculty translate research to meet industry
needs.

5. Research Park and Our Deep-Tech
Start-Up Incubation System

The IIT Madras Research Park (IITMRP), the first-of-its-kind
research park in India established in 2010, has not only set
new benchmarks for industry-academia collaborations, but
has also shared its experience and helped set up similar
university-based research parks in India. While phase-I
of the park has been fully occupied with more than 70
companies for many years now, 40% of the phase-ll with
0.8 million sq.ft. of built-up area is already operational.
An Industry-Academia Bridge connecting the I[IT Madras
campus to the research park over the adjoining road was
inaugurated on 29 June 2018.

IITMRP houses R&D and innovation wings of industry majors
engaged in collaborative research with the institute’s faculty
and students. The institute’s incubators and the associated
start-up companies are also hosted in ITMRP. Today, T
Madras is home to one of India’s leading technology start-
up hubs with innovation and impact as key differentiators/
drivers. Spearheaded by its nodal incubator, the institute is
empowering entrepreneurs to address national challenges
through successful, self-sustaining companies.

Moreover, IITM Incubation Cell (IITMIC) links and synergises
sector-specific incubators (IITM’s Rural Technology &
Business Incubator, Bio- and Med-Tech incubators), student
pre-venture initiatives (Centre for Innovation & E-Cell) and
translational research at the institute.

IITMIC’s constant endeavour has resulted in incubation of
154 deep-tech start-ups, raising over Rs.800 crore in angel/
VC investments, generation of Rs.135 crore cumulative
revenue in the last financial year, creation of over 2,500
direct jobs and filing of over 60 patents. IITMIC was ranked
the top incubator by the Entrepreneur India magazine and as

the country’s top emerging Technology Business Incubator
by Government of India last year.

An IIT Madras start-up Uniphore Software System clinched
global status with John Chambers, Chairman and Former
CEO of Cisco investing in a 10% stake. [ITM-incubated
start-ups won several awards last year. The most notable
are:

e Detect Technologies won the Economic Times Start-up
Awards 2017 under Best on Campus category

e Aibono (Airwood Technologies) won the same award
under the Best Social Enterprise category.

e TanujJhunjhunwala, CEQ, Planys Technologies won the
INAE Young Entrepreneur Award 2017.

e Stellapps Technologies was adjudged at #2 of the
Financial Express IT Awards under ‘cloud solutions’
category, and is a pioneer in transforming India’s dairy
farmers by empowering them using digital technology.

Among key visitors to the IITMRP and IITMIC this year
were the Honorable German President, Dr. Frank-Walter
Steinmeier, the Honorable Minister of State for Civil
Aviation, Shri Jayant Sinha, and the Honorable Minister for
HRD, Shri Prakash Javadekar.

6. Continuing Education and Our
Contributions To The National
Educational System

IIT Madras through its Centre for Continuing Education
(CCE) offers extensive outreach programmes that cater
to the needs of teachers, practicing engineers, and
researchers. In 2017-18, CCE organised 19 short-term
training programmes for engineering college faculty and
70 continuing education programmes for industrial and
R&D establishments. These programmes benefitted about
60,000 participants and resulted in a revenue of around
Rs.9.2 crore.

The institute is assisting and mentoring other engineering
institutions in the country with their curriculum,
laboratory upgradation, faculty career development and
implementation of TEQIP programmes. Under the quality
improvement programme (QIP), we have a total of 38 QIP
scholars — 46 pursuing PhD and eight M.Tech, of which 11
PhD and one M.Tech scholar(s) are women.

The Teaching Learning Centre (TLC) at IIT Madras is
focused towards promoting effective and efficient teaching
practices in class-rooms. The TLC designs and conducts
training modules for faculty of higher learning institutes, as
well as for final-year PhD and M.Tech scholars who aspire to
a career in teaching. In the year under review, 577 faculty
have been benefitted through the training programme, of
which 37 faculty are from |IT Madras.

IIT Madras is the co-ordinator of the National Programme
on Technology Enhanced Learning (NPTEL) that provides
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the world’s largest free-to-access repository with more than
1500 web- and video-courses in engineering, science and
technology. NPTEL has been offering massive open online
courses (MOOCs) since 2014. In the year under review, of
the 2 million learners enrolled for the 385 courses offered,
1.57 lakh registered for the proctored exams and more than
1 lakh learners were certified. These courses can be taken
for credit transfer by students as per AICTE/UGC norms and
to earn career progression points by faculty in engineering
colleges. NPTEL is also negotiating with industry bodies for
recognising the certificates in the recruitment process, and
is working with industry professionals to co-offer courses.
In conjunction with IBM, NPTEL will offer in the upcoming
semester the first-of-its-kind 12-week online course on
Blockchain Architecture, Design and Uses, covering both
the concept and application aspects of technology. NPTEL
has joined hands with the National Institute of Research
in Tuberculosis (NIRT) to offer Manage Tuberculosis — an
eight-week long online certification course for doctors that
is expected to impart a major boost to the End TB Strategy
and TB Free Chennai initiative.

IIT Madras contributed to the National Skill Development
programme by offering a two-month course on essential
skills to enhance employability of Mechanical Engineering
graduates of Nagaland state at the Central Workshop, and a
one-week training programme for motivating ITI graduates
for incubation and entrepreneurship in Industrial Automation
and Automotive Engineering, both at the MoSDE-IITM
Incubation Centre on Automation, Instrumentation and
Automotive Engineering in the Department of Engineering
Design.

The IITM Summer Fellowship Scheme, which provides a
unique opportunity for summer research internship on our
campus to top-ranking engineering and science students
across the country, supported 223 students this year.

7. International Collaborations

During 2017-2018, IIT Madras organised several
collaborative research workshops both in India and abroad.
This has enabled the signing of 36 MoUs with eminent
international universities world-wide to facilitate student
exchanges and faculty collaborations, taking the total
number of active MoUs to 243, joint doctoral programmes
(JDPs) to 18 and joint supervision programmes to 50.

IIT Madras is an active participant in consortia such
as AOTULE (Asia-Oceania Top Universities League in
Engineering) and WTUC (World Technology Universities
Congress), and in Erasmus projects such as Heritage.
Under the Erasmus Plus programme, an International
Credit Mobility for Staff and Faculty was introduced, and
IIT Madras has hosted more than 20 teaching and non-
teaching staff from Europe so far.

While more than 50 |IT Madras students and five foreign
students of our partner universities are enrolled in the
JDPs, a further 65 IITM faculty members are engaged
in joint supervision of scholars with their counterparts

abroad. Under the exchange programmes, |ITM saw 141
inbound and 150 outbound students. Summer internship
opportunities are