August 2019

INDIAN INSTITUTE OF TECHNOLOGY, MANDI

SPONSORED RESEARCH AND
INDUSTRIAL CONSULTANCY

NEWS LETTER

What’s Inside:
Page 01

Success Stories
Page 03

Recently Sanctioned
Research Projects

Vision for

SRIC
Ÿ To facilitate interaction of IIT Mandi

faculty with external agencies to
promote funding at both national and
international levels.
Ÿ To promote and manage Institute-

Page 09

Catalyst Activities

Page 10

Workshops/conferences

ISSUE 01, VOLUME 01

Industry interaction and all externally
funded research and development
projects.
Ÿ To promote extension activities such as

organizing conferences, symposia,
workshops and training programs

IIT MANDI

INDIAN INSTITUTE OF TECHNOLOGY, MANDI

August 2019

Director’s Message
Timothy A. Gonsalves
Director, IIT Mandi
Sponsored research started in December 2010 with the sanction of the first proposal, barely a few
months after faculty joined IIT Mandi. It has grown rapidly since then, to reach a cumulative total
of Rs. 110 crores in over 220 projects. Although most of these are government funded research
projects, there is a growing fraction of industry-related projects as faculty work to directly apply
their ingenuity to solve problems of society. Problems that are currently being faced by the society
at large such as electronic fabrication, water and waste management, agriculture productivity,
climate change, alternative energy, medical diagnostics and so on are being dealt through these
projects.
Besides the advances in science and technology, an important spin-off of SRIC activities is training
of S&T personnel. This occurs through on-the-job training of hundreds of project staff who are the
backbone of the sponsored projects. SRIC is also responsible for supporting dozens of short-term
courses, workshops and conferences, and incubation of start-up companies.
I am very pleased that the Deanery of Sponsored Research and Industrial Consultancy of IIT Mandi
has brought out its first newsletter. An important objective of the newsletter is to provide
information about technology development and research breakthroughs to various stake holders
such as funding agencies, bureaucrats, industries and NGOs so that that the same can be utilised
for the benefit of Indian society.
Information about other activities of SRIC such as extension, incubation and industrial consultancy
will also be disseminated through the newsletter. I expect that the newsletter will act as bridge
between researchers at IIT Mandi and the society at large.

Thank You
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Dean’s Message
Prem Felix Siril
Dean (SRIC), IIT Mandi
I am well pleased to note the publication of this quarterly newsletter. All the arms of the deanery of
SRIC such as sponsored research, industrial consultancy, extension and incubation activities have
flourished in the past few years. IIT Mandi has been successful in generating over one hundred
crores of rupees through more than two hundred projects in the past nine years. A number of novel
technologies have been developed and are at the stage of transferring to the industry. Faculty
members have organised significant number of conferences, symposia and workshops and these
activities - Extension activities have soured in the recent past with the establishment of state-of-theart auditorium complex and the sprawling guest house in the Kamand campus. We have
successfully incubated over 40 start ups and some of our start ups have won significant
investments and laurels nationally and internationally.
I take this opportunity to thank the hard working faculty colleagues who made this feat possible.
Credit also goes to the administrative and project staff who have tirelessly helped in the execution
of these projects and other activities. It is highly satisfying to note that the Institute’s policy
framework could successfully create an encouraging atmosphere for young faculty members to
take up challenging research problems through funded projects. I hope that this newsletter will
effectively disseminate the research breakthroughs and the development of new technologies
through sponsored research projects to the benefit of society.

Thank You
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IIT Mandi researchers develop
nano-capsules that can simultaneously detect and treat
tumour cells.

A

research team from
Indian Institute of
Technology Mandi has
developed complex nanodimensional capsules that can
be used for multimodal imaging
and treatment of tumours. Their
work paves the way for better
understanding and
development of theranostic techniques for
cancer and other diseases. The research
work was undertaken by a team lead by Dr.
Amit Jaiswal, Assistant Professor, School of
Basic Sciences, IIT Mandi and was recently
published in the Journal of ChemNanoMat.

Dr. Jaiswal and his team have developed a
'smart' nano-material that can serve as an
effective theranostic agent. Their plasmonic
nano-capsules have functionalities that make
them useful in diagnosis through a technique
called Surface-Enhanced Raman
Spectroscopy, or SERS, in addition to carrying
a cancer drug in it, which can be released
simultaneously. Their nanocapsules comprise
a solid gold core, which is surrounded by a
porous gold layer, the two layers forming
what they term, a "gold nanorattle".

and together serve as a Raman
reporter, the diagnostic part of
the functionality. This ensemble
is further encapsulated, first by a
solid silica layer, which keeps
the underlying BDT from
leaching out. Surrounding this is
a porous silica layer, into which
is loaded, the chemotherapy
drug, Doxorubicin, or DOX – the therapeutic
part of the theranostic agent.
DOX is also a fluorescent compound, which
enables easy monitoring of its uptake by
cancer cells, through fluorescence
spectroscopy.
Theranostic nanomedicine is a promising
biomedical technology and can conceivably
herald the era of personalized medicine.
Challenges, however, remain, including
understanding the toxicity issues involved in
using nanosized materials in biological
domains, and specific targeting issues, which
must be addressed before theranostics can
transition from the lab to clinical practice. Dr.
Jaswal's work offers a launchpad in India for
more extensive research that can eventually
enable the translation.

This nanorattle has electromagnetic hotspots,
in addition to being able to bind to a Ramanactive compound called BDT,
ISSUE 01, VOLUME 01
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IIT Mandi Researchers unravel connection between
Lead Toxicity and Fatty Liver Disease.
Epidemiological studies have shown that this disease
affects 9 per cent to 32 percent of Indian population,
although the actual numbers could also be higher
as the condition often goes undiagnosed.

I

ndian Institute of Technology
Mandi Researchers have, for
the first time, unraveled the
mechanisms by which lead
(Pb2+) salts can promote
accumulation of fat in the liver.
Epidemiological studies have
shown that this disease affects
9 per cent to 32 per cent of
Indian population. The actual numbers could
also be higher as the condition often goes
undiagnosed. Non-alcoholic fatty liver
disease (NAFLD) is a dangerous epidemic of
this generation and is a rapidly growing
health problem intimately related to the
metabolic group of diseases such as obesity
and diabetes, among others. It is a condition
wherein there is excessive fat accumulation in
the liver. While obesity has been known to be
the leading cause for NAFLD, recent
observations have shown that even thin
people can be 'metabolically obese' and have
NAFLD. Dr. Prosenjit Mondal, Assistant
Professor, School of Basic Sciences, IIT
Mandi, who has uncovered the pathway by
which lead promotes NAFLD, said, “While the
connection between lead and fatty liver
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disease has been known for a
while, the actual mechanism by
which lead worsens this
condition has hitherto remained
unknown.” NAFLD, and most
metabolic group of diseases,
are often caused by the poor
regulation of De novo
lipogenesis (DNL), a complex
process in which carbohydrates circulating in
the blood are converted into fat. The poor
regulation of DNL leads to abnormal
production of fat, which settles in the liver
and other internal organs as visceral fat.
Lead toxicity is a serious concern in India and
the use of lead containing paints, pesticides,
packaging and even beer contributes towards
high exposure of Indians to this toxic metal
and its salts. Research such as those at IIT
Mandi will help in acquiring a comprehensive
understanding of the pathogenesis of the
disease from the perspective of xenotoxins
(chemicals that are not normally found in the
body, but are introduced), which will in turn
help in devising therapies and treatment
methods.
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Project Title:
Rate-dependent Behavior of Sand and Its Implications on Strength Prediction from Field
Penetration Tests
Project Investigator:
Dr. Mousumi Mukherjee, Assistant Professor, School of Engineering.
Funding Organisation:
SCIENCE AND ENGINEERING RESEARCH BOARD (SERB)
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Abstract:
Constant rate penetration tests are widely used
for in-situ soil strength characterization or pile
capacity determination due to their fast
experimentation time and cost-effectiveness.
The strength predicted from these rapid tests
can differ remarkably from their static
counterpart owing to the higher strain rate. The
project aims to assess the strength prediction by
rapid penetration tests in sand in reference to

the rate-effect phenomena. A FEM based
numerical framework will be employed for this
purpose in conjunction with the implementation
of a newly proposed visco-plastic constitutive
model. The simulation results from both static
and rapid penetration tests will be compared
and guidelines will be proposed for the quasistatic strength prediction using the rapid field.

Project Title:
Modeling and Control of the Hinglish Invasion in India: A Mathematical Study
Funding Agency:
SCIENCE AND ENGINEERING RESEARCH BOARD (SERB)
Principal Investigator:
Dr. Nitu Kumari
Language competition models help understand
language shift dynamics and have effectively
captured how English has outcompeted various
local languages, such as Scottish Gaelic in
Scotland, and Mandarin in Singapore. India,
with a 125 million English speakers boasts the
second largest number of English speakers in
the world, after the United States. The 19612001 Indian censuses report a sharp increase
in Hindi/English Bilinguals, suggesting that
ISSUE 01, VOLUME 01
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English is on the rise in India. To the contrary, we
(Parshad et al., 2016) claim supported by field
evidence, that these statistics are inaccurate,
ignoring an emerging class who do not have full
bilingual competence and switch between Hindi
and English, communicating via a code
popularly known as ”Hinglish”. Since current
language competition models occlude hybrid
practices and detailed local ecological factors,
they are inappropriate to capture the
03
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current language dynamics in India. In the current proposal, we will address several interesting
problems related to evolution of Hindi Language in India and impact of English language on its
evolution. To achieve this goal, we will have a multi-faceted approach which will include:
Mathematical Modelling approach and Sociolinguistic approach.

Project title:
Development of carbon fiber reinforced polymer composites using microwave curing
Funding Agency:
Defense Research and Development Organization (DRDO)
Principal Investigator/Co-Project Investigator:
Dr. Sunny Zafar/Dr. Himanshu Pathak

03

Motivation: Load is an important criterion in manufacturing of aircrafts to save the fuel and for
better flight efficiency. To achieve more efficiency and less fuel requirement the focus has been put
on reduction of overall weight of aircraft. Polymer composites are light weight and high strength
materials. So, the effort has been made to replace the metal components with various polymer
composites. This requirement gave the initiation of research in the field of reinforced polymer or
composites, which have high strength and high stiffness to weight ratio. In 2005 US completed
Boeing 787, with most of its body parts constructed by Polymer matrix composite (PMCs). The
approach of using PMCs instead of Aluminium in airframe of Boeing 787 reduced 20% load of
aircraft. The PMCs used in aircraft applications are mostly carbon fibre reinforced because carbon
fibre provides better fatigue strength. High impact and fatigue strength materials are desirable in
aircraft applications for resisting of various cyclic loads.

In current scenario of aerospace industries, many alloys are being replaced by composite
materials. The traditional thermal curing technology is used to manufacture composite parts of
aircrafts. However, the extremely long curing cycle and high energy consumption restricts its further
development.
The present project will lead to development of microwave curing process for manufacturing
of the carbon fibre composites for aerospace industry. Microwave curing process being an energy
efficient process, has almost half the curing time compared to thermal curing methods. Cost of the
aircraft can be reduced through cutting energy costs during manufacturing.
ISSUE 01, VOLUME 01
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Project title:
POWER: Platform for Open WLAN Experimentation and Research
Funding Agency:
SCIENCE AND ENGINEERING RESEARCH BOARD (SERB) - IMPRINT
Principal Investigator:
Dr. Samar Agnihotri
Co-Project Investigators:
Dr. Mullika Maity, IIIT Delhi, Dr. Venkatesh Ramaiyan, IIT Madras,
Prof. Joy Kuri, IISc Bangalore
Wi-Fi has become a critical component of
wireless connectivity across the globe. It is
more relevant in India due to low penetration
of wired broadband and high cost of mobile
broadband. Wi-Fi has emerged as a low-cost,
quick-to-deploy and easy to maintain solution
for broadband proliferation across the country.
It has received added fillip because of the
government's initiatives such as Digital India,
SmartCity and BharatNet. Wi-Fi is based on
the IEEE802.11 suite of standards. While the
802.11ac version has gained traction lately,
the newest version 802.11ax is being
developed. Nevertheless, in the country,
legacy versions (802.11a/b/g/n) are still
being used heavily. We aim to take a holistic
view of Wi-Fi technology and develop
algorithms and solutions for making its better
use, relying on open hard/soft-ware platforms,

04

open APIs and cloud-based technologies, while
using novel machine learning, cloud-based
data analytics, and other analysis techniques to
monitor and analyse network operation.
The research will cut across different protocol
layers and architectural boundaries. In
particular, it will focus on the following:
(a.) Cloud-based data analytics for WiFi
channel analysis and to build multi-scale
spatio-temporal models of channel
characteristics (b.) Performance analysis of
802.11 WLANs, particularly in dense and
heterogeneous deployment environments (c.)
Development of open WLAN testbed for
reliable and rapid prototyping (d.)
Development of open WLAN management
framework.

Project title:
Development of robust damage detection technique for composite laminated structures
under varying temperature:
Funding Agency:
Defense Research and Development Organization (DRDO)
Principal Investigator(PI) & Co-PI:
Dr. Subhamoy Sen (PI) , Dr. Rajneesh Sharma (Co-PI)

05

The aerospace industry has recently come up as
a major user of composite laminated plates due
to the excellent performance and specific
strength of this material. In order to ensure
safety for such materials, damage detection
algorithm has to be robust against all possible
uncertainties that may arise during its service.
Typically, damage detection in composites is
ISSUE 01, VOLUME 01

performed through tracking the change in
their modal properties. However modal
parameters of composite laminated plates get
affected not only due to the presence of
damage but also due to variation of
temperature. Detection of damage through
modal parameter comparison thus may often
lead to false predictions. It has also been
observed that damping properties of the
05
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system are more sensitive towards the presence of damage than frequencies or mode shapes. This
proposal attempts a two-stage data-driven approach in which damage detection and localization
are performed in consequence. For detection, an auto-associative neural network (AANN) will be
developed that can detect an occurrence of damage based on modal frequency and damping
parameters and also is robust against temperature. A radial basis function (RBF) based
classification algorithm will also be developed to localize/classify the damage. Three different
damage types (delamination, debonding and matrix cracking) will be investigated in this endeavor.
Numerical and experimental validation will subsequently be followed for validation purpose.

Project title:
A Game Theoretic Approach Involving Experimentation and Computational Modeling of
Hacker's Decisions Using Deception in Cyber Security
Funding Agency:
Department of Science & Technology (DST)
Principal Investigator(PI):
Dr. Varun Dutt
Collaborator Name:
Centre of Behavioural and Cognitive Sciences, University of Allahabad,
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Catering to the manifold increase in the number of netizens and pervasiveness of internet in
industries, governments, economies and households, the need of the hour is to address the
concerns of cyber security. Therefore, this project was modeled with the aim to find promising real
time solutions against cyber attacks. Currently, there are several security solutions available to
defend against cyber-attacks, but very few of these solutions can prevent zero-day cyber-attacks,
attacks that target publicly known but still unpatched vulnerabilities (Symantec, 2014).
To create deception for cyber-defense, security experts have used honeypots, servers that are fake
and that mimic real servers, for gathering intelligence about hackers. The deception game
involved two phases: probe and attack. During probe, participants performing as hackers could
probe webservers, some of which were honeypots (honeypots pretended to be regular webservers;
however, they were fake). Across several experiments and computational modeling of human data,
this project helps build a sound scientific basis for using deception as a defensive strategy in cyber
security for reducing cyberattacks or creating deterrence. The outcomes of this project will be
directly relevant to different stakeholders (including Government, public, and private enterprises)
in making online operations and online infrastructure secure via honeypots in big and small
networks.

Proportion of Regular Attack and
Not-Attack Actions
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Hacker-attacker scenario
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Project title:
Next-Generation Dynamic Capacitive and Inductive Power Transfer Topologies in Green
e-Transportation Systems
Funding Agency:
Science And Engineering Research Board (SERB)
Principal Investigator:
Dr. Tummru Narsa Reddy

07

Electric vehicle (EV) technology has been intensively
developed as an attempt to reduce carbon- dioxide
emissions caused by internal combustion engines in
conventional vehicles. A vehicle powered by electricity
can help to reduce the consumption of oil and
petroleum. EVs, in general, are equipped with
expensive onboard energy storage. There are some
problems with the existing technology such as long
hour charging time, electric safety, etc. To overcome
these problems in recent times, wireless power transfer
(WPT) has gained more attractions. A wireless power
transfer concept is mainly based on inductive and capacitive coupling. Inductive WPT uses a timevarying magnetic field generated in a transmitter coil to wirelessly power a receiver coil, which is
used to charge the batteries of EVs continuously. Similarly, capacitive WPT technology uses the
electrostatic filed as a medium of power transfer.
The objective of this project is to explore the feasibility of hybrid wireless power transfer technology
with bidirectional power flow to support vehicle to grid (V2G) and grid to vehicle (G2V) functionality.
The proposed ideas are validated by developing a suitable experimental prototype in the
laboratory.

Project title:
High-throughput & energy-efficient flexible-turbo/LDPC decoder for the next generation
wireless communication system
Funding Agency:
Department of Science & Technology (DST)
Principal Investigator:
Dr. Rahul Shreshta
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Ÿ First objective is to understanding the role of FEC units (of Polar and LDPC codes) in the

transmitter and receiver basebands of the physical layer, as shown in Figure 1, for the wirelesscommunication systems. Thereafter, model the flexible decoding algorithm for both of these
powerful codes and analyze their performances in wireless communication channel models.

ISSUE 01, VOLUME 01
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Ÿ Secondly, design an energy-efficient and

high-throughput (in the range 1-3 Gbps)
VLSI architecture of flexible turbo/LDPC
decoder which is suitable for nextgeneration wireless communication systems
and better than the state-of-the-art works.
We need to reach a trade-off point where the
proposed decoder meets 5G specification of
data-rate with the moderate area
consumption, as illustrated in Figure 2.

August 2019

Then proceed with ASIC-design flow to
generate GDSII files from the registertransfer level (RTL) design. Subsequently,
fabricate the chip for this flexible decoder.
Ÿ Final objective of this project is to design

communication environment to
test/characterize the fabricated chip. This
validates the throughput and energy
consumed by the proposed decoder in
silicon.

Ÿ Third objective of this project is to emulate

the proposed decoder-architecture in
configurable hardware like fieldprogrammable gate-array (FPGA).

ISSUE 01, VOLUME 01
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Catalyst
Activities

IIT Mandi

CATALYST
A technology business incubator

(From

April

2019 –

July

2019)

Ÿ In April 2019, training
sessions on 'Sales and
digital marketing', 'IPR for
Business' were organized
for the Startups in the rst

Exploration Program
of 2019 that commenced
in Feb.

Ÿ The first edition of Himalayan Innovation

Challenge (HIC) was held on May 25-26, 2019
at the IIT Mandi Campus. HIC 2019 was successful
in bringing together 32
startups from across the
country. Three teams were
given cash prizes totalling of
INR 1 Lakhs sponsored by
Himachal Pradesh Centre for
Entrepreneurship. Drones
Te c h La b , G o V i d y o u t h
Mobility, KapUM won the first,
second and the third prizes
respectively.

Ÿ

The Second Exploration Program of 2019 started in June with 6 start-up teams
entering the three-month residential program. In June, a series of workshops were conducted
on topics that include Business Visioning, Design Thinking, Value Propositions Canvas,
Business Model Canvas and Minimum Viable Product. In the month of July workshops that
were conducted included: Financial Management, Marketing Management, Start-up legal
clinic, Business design and soft skills, IP management.
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Workshops/Conferences/

Short-term Courses/Summer School

Held
At

IITMandi

Climate change
and extreme events
in Himalaya

Partial differential
equation: from
theory to computation.

Discussion meeting
on advances in
magnetism

Differntial equation
and
control problems:
Theory, modelling and
computation
(ICDECP19)

Representation in
articial
intelligence
(RinAI)

Real - Time
digital simulation
for power engineering
applications
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Advanced
Lithography
and device
fabrication: from
basics to
contemporary methods

Faculty Development
programme
on UHV for
student induction
programme for
professional studies

Vedic
mathematics
Applied
Deep Learning
Finite element
method for
engineers
and researchers

Learning and Control
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Contact Us:

Indian Institute of Technology Mandi

01905 - 267132
www.iitmandi.ac.in
sricofce@iitmandi.ac.in
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