ANNUAL REPORT

August 01, 2018 - July 31, 2019

=,
sund b
ll

26/C, Hosur Road, Electronics City, Bengaluru-560100
Ph. No. +91 80 4140 7777 | Fax No. +91 80 2852 7636

Web : www.iiitb.ac.in




.'.Tt b

Annual Report 2018-19



At
N | \Y

i Ili-b BOARD OF GOVERNORS | 4

DIRECTOR'S MESSAGE I 6

PLACEMENTS | 8

19™ CONVOCATION | 11

HIGH DENSITY ELECTRONIC SYSTEMS (HIDES) I 14

ELECTRONIC SYSTEM DESIGN & MANUFACTURING (ESDM) | 16

CENTER FOR ELECTRONICS AND EMBEDDED SYSTEMS (CEEMS) I 20

VLSI DESIGN LAB | 25

COMMUNICATION & MICROPROCESSOR & MICROCONTROLLER LAB I 30

CONTENTS ROBOTICS CLUB (ENIGMA) | 31

MACHINE INTELLIGENCE AND ROBOTICS (MINRO) I 32

NETWORKING AND COMMUNICATIONS RESEARCH LAB (NCRL) I 36

MULTIMODAL PERCEPTION LAB (MPL) | 38

OPEN SOURCE TECHNOLOGY LAB(OSTL) I 40

GRAPHICS-VISUALIZATION-COMPUTING LAB (GVCL) | 42

SOFTWARE ENGINEERING (SE) LAB | 43

SOFTWARE DESIGN LABORATORY | 45

MATHEMATICS | 46

CENTRE FOR COMPLEX SYSTEMS & SOFT MATTER PHYSICS I 47

2 IIITB ANNUAL REPORT 2018-19



CONTENTS

cHEmISTRY | 50

CENTER FOR INFORMATION TECHNOLOGY & PUBLIC POLICY I 51

CENTER FOR DATA SCIENCES | 55

COMPUTATIONAL SCIENCES LABORATORY (CSL) I 56

WEB SCIENCE LAB (WsL) | 58

PROGRAMMING LAB | 63

E-HEALTH RESEARCH CENTER (EHRC) I 64

CENTRE FOR SPATIAL INFORMATION SCIENCE | 66

sporTs | 68

DEAN'S LIST | 70

FINANCES | 80

GUEST TALKS | 82

BANGALORE ON IT | 83

e INMeDIA | 84

IMPORTANT DECISIONS OF GOVERNING BODY MEETINGS & ANNUAL

GENERAL BODY MEETING | 85

IMPORTANT DECISIONS OF SENATE | 89

INFRASTRUCTURE | 91

IMPORTANT MOUS SIGNED DURING THE ACADEMIC YEAR | 94

IIITB ANNUAL REPORT 2018-19 | 3



BOARD OF GOVERNORS

Mr. S Gopalakrishnan

Chairman Governing Body
Co Founder
Infosys

Mr. BV Naidu

Chairman
Sagitaur Ventures Pvt Ltd

Mr. K.S. Viswanathan

Vice President (Industry
Initiatives)
NASSCOM

Mr. R Chandrashekhar, IAS(R)

President
4 NASSCOM

S Sadagopan

Director
IlIT-Bangalore

Mr. 1S N Prasad, IAS

Additional Chief Secretary
Government of Karnataka

Professor Pankaj
Chandra
Chairman

Board of Management,
Ahmadabad University

Mr. Gautam Hegde

Managing Director
Backend Bangalore Pvt Ltd




Mr. Naresh Shah

President, EG India R&D
Hewlett Packard Enterprise

Ms. Nivruti Rai

General Manager, Intel India

Prof AnnalLee Saxenian

Dean of the School of
Information, University of
California, Berkeley.

Mr TK Srirang

Senior General Manager &
Head Human Resource,
ICICI Bank

Gaurav Gupta, IAS

Additional Chief secretary
Government of Karnataka

Gururaj Deshpande

Chief Operating Officer
EdgeVerve Systems
(an Infosys company)

Dr. Ajay Kumar, I1AS

Defence secretary
Government of India

Cmde SR Sridhar

Registrar, IlITB - Secretary to
the Board




277 of our students (7 with PhD
degree, 5 with Master of Science by
Research Degree, 162 with 2-year
M Tech Degree, 10 with M.Sc. in
Digital Society, 60 students with
dual degrees and 33 students
with Sponsored M Tech degree)
graduated on the 19* convocation
held in July 2019

Along with IBAB (Institute for
Bio-informatics and Applied Bio-
technology), IlITB has started
the country’s first one-year long
special program, namely, a post-
graduate diploma on "Big Data
Biology”. This program has been
sanctioned by DBT (Department
of Bio Technology), subsequent to
DBT's call for proposal, where this
proposal has been rated to be the
best of the 300 proposals from
across the country. 18 students are
enrolled for this course in its first
batch.



The year 2018-19 is special as it marks the completion of 20 years of llITB !
The key activities of the academic year include a plethora of events.

[1ITB is hosting MOSIP (Modular Open Source Identity Program) — an “open Source” Digital
Identity Software Solution created as a “public good” for the world at large as a way of
India’s “Digital Diplomacy” program. Government of Morocco will be the first user; they
expect to "go live” by the year end. The kick-off event attended was by IlITB team in Rabat,
Morocco on 27th August 2018; Steering Committee meetings and Technology Meetings
hosted by IlITB in August at Morocco and In January at Bangalore were attended by Minister
/ Secretary. Discussions with Philippines are at an advanced stage.

659 students of the highly successful Online Education program on Analytics, Machine
Learning and other areas, jointly executed with the UPGRAD, graduated on November 24,
2018; another 1094 will be graduating on July 12, 2019.

The year saw multiple research projects funded at IlITB, many laurels won by students,
alumni and faculty as well as a large number of distinguished visitors and partnerships.

The details can be found in the pages that follow

Happy Reading



Placements

Internship Programme
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Full Time Employment
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Events




19" Convocation

The International Institute of Information Technology
Bangalore (IlITB) held its 19th convocation on institute’s
campus in Electronic city on July 7 2019. The graduating
batch comprised of seven students with PhD degree, five
with Master of Science by Research degree, 162 with
two-year M Tech degree, ten with M.Sc. in Digital Society
degree, 60 with dual degrees and 33 with Sponsored M
Tech degree 277 in all.

Medals were awarded to students for excellence
in academic as well as extra-curricular activities.
Veerapuraju Dhanya Akhila, an MTech student was
awarded the Institute Gold Medal; Indu Ilanchezian,
an iMTech student, received Sitaram Jindal Gold Medal
and Sir M. Visvesvaraya Scholarship Award; Dipanjan
Saha, a student of MSc Digital Society, was awarded
Institute Gold Medal; Reijul Sachdev, an iMTech student
received Sir M. Visvesvaraya Scholarship Award; Ahmad
Shayaan, an iMTech student received Late Sri. N. Rama
Rao Medal for Student of the Year; Shreya Jayateerth
Joshi, an iMTech student was awarded Late Sri. N. Rama
Rao Medal for All-Rounder of the Year; Rajula Vineet
Reddy, an iMTech student received Institute medal for
Contribution to IlIT-B Community Life and Shyam KB, an
iMTech student received Institute medal for Contribution
to IlIT-B Professional life.

Professor  Ashutosh  Sharma,
Secretary, Department of Science
and Technology, Government of
India, present on the occasion
as the Chief Guest and Anand
Chandrashekhan, ex-director,
Facebook graced the occasion as
the Guest of Honour.
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A blood donation camp was organized on campus on September 10,2019

The annual sports fest of IlITB, Spandan - 2019, was organized by
sports committee between March 15 and March 17. This year, the event
introduced rolling trophies for all activities. As many as 496 students and
staff participated in the event.
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RISE @IITB 2019 was
organised between February
14 and February 16 at IlITB.
The event was organized
under research and innovation
tracks. Ph.D. colloquium,
IMACX Nova, panel discussion,
presentation by startups and
session on research projects
taken up by the institute were
some of the events organized
over the three days.






High Density Electronic
Systems (HiDES) 1lab

FACULTY

Dr. Madhav Rao Dr. Subajit Sen
Ph.D. (University of Alabama) Ph.D. (University of Waterloo)
Associate Professor, iM.Tech Coordinator and Associate Professor
Faculty in-charge-Labs Research Interests: Analog and mixed-
Research Interests: Assistive devices, Low signal VLS| integrated circuit & system
Power VLSI circuits, Approximate computing design, Digitally-assisted analog circuit
circuits, Optimization techniques for VLSI design, Embedded-systems for biomedical
circuits, 3D Interconnects and energy-harvesting applications, RF

Circuit Design

HiDES s affiliated to Center of Electronics and Embedded systems lab (CEEMS) and Computational
Sciences Lab (CSL) at IlITB and is sponsored by the Government of Karnataka and Mentor Graphics
Corporation LTD. HiDES is used extensively to carry out high-end research as well as to support
undergraduate and post-graduate teaching. The lab has Intel IOT board, Grover starter kit plus,
STM32, Cypress ARM Cortex M4, Arduino controller boards, Kalam 10T board, ABB commercial
robot, Rover Robot, Electric ray robot, Firebird V robotic kit, High end Oscilloscopes, Function
generator, Power supplies and LCR meters and Multisim.
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Students’ summer internship

VINAY CHANDRASEKHAR K

Pen State Univesity,USA

Department of Electrical Engineering
Ebrahimi Bio-Electronics Lab

Guide : Prof: Aida Ebrahimi

Work Description : | Worked on electrical noise analysis of systems.Mainly how electrical noise changes
when a micro droplet evaporates, | also worked on electrical noise of bacteria on graphene FETs. | also
worked on creating bio sensors using laser induced graphene and electrochemical analysis.

ARVIND REDDY

University of Alabama,Tuscaaloosa,Alabama

Computer Laboratory of Ambient and Wearable Systems
http://ece.eng.ua.edu

Guide : Prof: Edward Sazonov

Project: Wearable wireless sensor system for non-invasive monitoring of ingestive behaviour.
Description: A wearable wireless sensor system was developed to monitor food intake patterns.The system
is placed on the cheek and collects acceleration and other data .The collected data is sent to a smartphone
or a computer via Bluetooth low energy for processing and Display.A custom flexible PCB is designed to
keep the sensor small and non-invasive

PRANAV KEDIA

[IT Bombay

A.R.M.S Lab at Systems and Control Department
http://www.sc.iitb.ac.in/robotics/index.html
Guide : Prof: Arpita Sinha

Project: My work involved simulation of additive and subtractive swarm collective algorithms using kilobits
and V-rep simulator

SRIRAM MARISETTY

Mercedese-Benz Research and Development India
Departments of Electrical Engineering (Trucks and Buses)

Internship description: In this 2.5 months internship,| worked on Video and GPS data Classification and
Segmentation Systems and Critical object detection using Raw Camera Video.These Classification systems
can classify Petabytes of video data and GPS data based on the user input(currently done manually)

| also worked on Real time critical object detection using Raw-camera video .Taking the Vehicles front

camera video as an input ,the possible collision object is detected beforehand using ego-vehicle speed,
trajectory and by mapping a Unique field of view onto the road.
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Electronic System Design and
Manufacturing (ESDM) 1lab

i

ESDM is sponsored by Government of Karnataka and focuses on research and development in the area
of digital VLSI, interconnects, surgical and assistive Robotics. State-of-art optical microscope is used
to capture high resolution images of around one micron. The design facilities include mentor graphics
commercial software, electric MOSIS compatible open source software, and Matlab software. The lab has
Agilent Parametric Analyzer, Cascode DC Probe station, Carl Zeiss High resolution optical microscope,
Ultimaker 3D printer, Makerbot 3D Printer, Wet lab for wet etching, copper plating, dip soldering, Thermal
and Electron beam evaporator and Desktop Lathe Machine.

FACULTY

S

Dr. Madhav Rao
Ph.D. (University of Alabama)
Associate Professor, iM.Tech Coordinator and
Faculty in-charge-Labs

Research Interests: Assistive devices, Low
Power VLSI circuits, Approximate computing

circuits, Optimization techniques for VLSI

circuits, 3D Interconnects
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Focus Areas - SARL IlIT Bangalore

* SARLIITBangalore, we focusonresearchand developmentinthe area of Surgicaland Assistive Robotics.

* SARL is affiliated to E-Health Research Centre (EHRC) and HiDES at IIITB. SARL lab is a joint work by
[1ITB and National Institute of Mental Health and Neuro-Sciences (NIMHANS). Currently, we are working
on the development of surgical hyper flexible probe, neurosurgical microscope, assistive upper limb
exoskeleton device, lower limb DVT prophylaxis device, minimally invasive ventricular assistive device,
tactile educational kit, surgical gripper and automated drilling tool, swarm robotics, and passenger
assistance system. The projects in the SARL is currently funded by EHRC, MINRO, MSJE, and IBM SUR.

Conferences

* Ajay, and Nithin's work on "Tactile sensors engineering for visually impaired education” got accepted
in 2019 |IEEE Sensors Conference to be held in Montreal, Canada.

* Pranav’s work on "Design and development of an autonomous in-seat passenger state identification in
a modern vigilance enabled public transportation system” got accepted in ICVES 2019 conference to
be held in Cairo, Egypt.

* Dr. Madhav Rao presented a paper titled "Design of a non-invasive pulse rate controlled deep vein
thrombosis prophylaxis lower limb device” in 41st EMBC conference on July 26,2019 in Berlin, Germany.

Research Publications

* Madhav Rao, Research Highlights, CSI transactions on ICT, Springer India, pp 1-8, May, 2019.

* Vikas Vazhiyal, Madhav Rao, Manish Beniwal, Nishanth Sadashiva, Narasinga Rao, Kannepalli Venkata
Lakshmi, and Sampath Somanna,An Overview of Robotics in Functional Neurosurgery, Indian journal of
neurosurgery, Thieme, pp 6-10, April, 2019.

* Prajwal Sharma, Vinay Chandrasekhar, Krishna Nagaraj, Vikas Vazhiyal, and Madhav Rao, Design of a
minimally invasive ECG regulated ventricular assistive device, CSI transactions on ICT, Springer India,
pp 1-8, May, 2019.

* SARLalongwith Vision Empower filed a provisional patent on "An audio tactile device to assist learning/
comprehension of diagrams” Application ID: 201941007438 on 26th February, 2019. The inventors of
this device are K Nithin Raj (I1ITB), Ajay Ramesh R (IlITB), Dr. Madhav Rao (IlITB), Mr. Rajagopal N (Vision
Empower), Aditya Vikram M (Vision Empower), Vidya Y (Vision Empower), and Supriya Dey (Vision
Empower).

* Prajwal Sharma, Prashanthi K, Krishna Nagaraj, Vinay Chandraekhar, Vikas Vazhiyal, and Madhav Rao,
Design and analysis of a minimally invasive and ECG controlled Ventricular Assistive Device, 2019
32nd International Conference on VLSI Design and 2019 18th International Conference on Embedded
Systems (VLSID), January 5-9, New Delhi, India, 2019.

* Prajwal Sharma, Prashanthi K, Krishna Nagaraj, Vikas Vazhiyal, and Madhav Rao, Development of a
minimally invasive Ventricular Assistive Device, IEEE Sensors 2018 conference, October 29-31, New
Delhi, India, 2018.

IIITB ANNUAL REPORT 2018-19 17



Current Projects

18

Sponsored Projects

Wearable systems to monitor infants feeding behavior
Development of anthropomimetic upper limb device
Al assisted device for upper limb

Unsponsored Projects

Lower limb DVT prophylaxis device

Hyperflexible Probe

Ventricular Assistive devices

Surgical tools: Gripper, Cutter, Suturing device
Robots mapping, and swarm robotics
Development of rapid freezing diagnostic chamber
Women safety reporting tool

Wearable for Parkinson disease patients

Tactile educational Kit

Achievements

Our manuscript on "Design of a Tactile Audio Gallery for Visually Impaired Students” was accepted in
2019 IEEE Sensors 2019 to be held in Montreal, Cannada on October 27-29, 2019. Ajay R (IMTech 2017),
Nithin Raj (IMTech 2017), Dr. T K Srikanth (11ITB), and Dr. Madhav Rao (IlITB) are the authors of the paper.
Our Live demonstration proposal on "Live Demonstration : a Tactile Audio Gallery for Visually Impaired
Students” was accepted in 2019 IEEE Sensors 2019 to be held in Montreal, Cannada on October 27-29,
2019. Ajay R (IMTech 2017), Nithin Raj (IMTech 2017), Dr. T K Srikanth (IlITB), and Dr. Madhav Rao (IlITB)
are the authors of the proposal. The live demonstration in the form of Poster and one-page paper will
be published in the conference.

Dr. Madhav Rao presented paper titled "Design of a non-invasive pulse rate controlled deep vein
thrombosis prophylaxis lower limb device” in 41st EMBC Conference 2019 held in Berlin, Germany on
July 23-27,2019. Vinay Chandrasekhar (IlITB), Dr. Vikas V (NIMHANS), and Dr. Madhav Rao (IlITB) are the
authors of the paper.

Our manuscript on "Design and development of an autonomous in-seat passenger state identification
in a modern vigilance enabled public transportation system” was accepted in 2019 IEEE International
Conference on Vehicular Electronics and Safety to be held in Cairo, EqQypt on September 4-6, 2019.
Pranav Kedia (IMTech 2015), Pranav Aggrawal (IMTech 2015), and Dr. Madhav Rao (llITB) are the authors
of the paper.

Our device on "Hyperflexible Probe” was covered in Times of India article on 19th June, 2019.

Our device on "Hyperflexible Probe” was inaugrated in NIMHANS on 7th June, 2019 by Dr. Chander
Shekhar, additional director general of ICMR in the gracious presence of Prof. Sadagopan, Director IlIT-
Bangalore, Prof. B N Gangadhar, Director NIMHANS, Dr. R K Bajaj, Deputy Director General Bureau of
Indian Standards.

Pranav Kedia, iMtech 2015 batch student working with SARL, is invited to work as intern in the Summer
of 2019 in Prof. Arpita Sinha's Systems and Control Engineering lab at [IT-Bombay.

Our manuscript on "Design of a minimally invasive ECG regulated ventricular assistive device” was
accepted and published in Springer CSl transactions on ICT journal. The authors of the paper are Prajwal
Sharma (I1ITB), Vinay Chandrasekhar (IlITB), Krishna Nagaraj (IlITB), Dr. Vikas Vazhiyal (NIMHANS), and
Dr. Madhav Rao (IIITB).

Our manuscript on "Design of a non-invasive pulse rate controlled deep vein thrombosis prophylaxis
lower limb device” was accepted in 41st EMBC Conference 2019 to be held in Berlin, Germany on July
23-27, 2019. Vinay Chandrasekhar (IlITB), Dr. Vikas V (NIMHANS), and Dr. Madhav Rao (IlITB) are the
authors of the paper.

IIITB ANNUAL REPORT 2018-19



SARL along with Vision Empower filed a provisional patent on "AN AUDIO-TACTILE DEVICE TO ASSIST
LEARNING/COMPREHENSION OF DIAGRAMS" Application ID: 201941007438 on 26th February, 2019.
The inventors of this device are K Nithin Raj (IlITB), Ajay Ramesh R (IlITB), Dr. Madhav Rao (IlITB), Mr.
Rajagopal N (Vision Empower), Aditya Vikram M (Vision Empower), Vidya Y (Vision Empower), and
Supriya Dey (Vision Empower).

Vinay Chandrashekar, iMTech 2015 batch student working with SARL, secured the prestigious S N Bose
fellowship award in the month of February, 2019. Vinay is invited to work as intern in the Summer of
2019 in Dr. Ebrahimi’s Bio-electronics lab in Penn State University, USA through S N Bose fellowship.
Aravind Reddy, iMtech 2015 batch student working with SARL, is invited to work as intern in the
Summer of 2019 in Computer laboratory of Ambient and wearable systems (CLAWS) of the University
of Alabama. Prof. Sazonov from UA heads the CLAWS lab at the UA.

Vinay Chandrashekar, iMTech 2015 batch student working with SARL, secured the prestigious S N Bose
fellowship award in the month of February, 2019.

SARL demonstrated upper limb device work in [IT Madras Shaastra event, held on 3rd and 4th of January,
2019. Vinay chandrashekar, Aravind Reddy and Dr. Madhav Rao demonstrated the project work in the
Shaastra event.

Our work on upper limb exoskeleton device, lower limb DVT device, and EEG based head gear device
was showcased in Bangalore Tech Summit held in Bangalore Palace on 28th to 30th November, 2018.
Vinay Chandrashekar (IMT2015523) won the 1st Place in Poster Student Paper Award in IEEE Sensors
2018 Conference for his paper on Motion Adaptive Image Capture in a body-worn wearable sensor. The
co-authors of the paper are Masudul Imtiaz and EdwardSazonov, of the University of Alabama.

Our manuscript on “"Design and analysis of a minimally invasive and ECG controlled Ventricular
Assistive Device"” is accepted in VLSI Design and Embedded Systems Conference 2019 to be held in
New Delhi on January 7-9, 2019. Prajwal Sharma (llITB), Prashanthi K (llITB), Krishna Nagaraj (IlITB),
Vinay Chandraekhar (llITB), Dr. Vikas V (NIMHANS), and Dr. Madhav Rao (llITB) are the authors of the
paper.

Our manuscript on "Development of a minimally invasive Ventricular Assistive Device” is accepted in
IEEE Sensors 2018 conference to be held in New Delhi on October 29-31, 2018. Prajwal Sharma (IlITB),
Prashanthi K (IlITB), Krishna Nagaraj (IlITB), Dr. Vikas V (NIMHANS), and Dr. Madhav Rao (llITB) are the
authors of the paper.

Dr. Madhav Rao was invited as one of Young Indian delegates to visit Israel as a part of "Discover Israel
Program” from September 1 to September 7, 2018.
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Center for Electronics and
Embedded Systems

(CEEMS) 1lab

CEEMS is a multi-disciplinary lab that supports
research and education in embedded hardware
and computing, wireless communication,
computer vision and software technologies.
Current research has an emphasis on design
of ultra-low power and reliable system design,
design methodologies and architectures for
systems-on-chip, wireless sensor and ad-hoc
networks, and other emerging technologies
for pervasive computing such as Solar, RFID
technology, implementation of controllers for
robotic manipulators.

Multimodal Perception lab also contributes to
the CEEMS lab. CEEMS is equipped with the
state-of-the-art instrumentations for design
of analog circuits and digital design circuits,
simulation, layout and testing of various
circuits. Apart from the regular laboratory
classes, it is also utilized for academic and
research purposes by UG / PG / PHD students
and faculty. The lab offers internship
opportunities for students from various
institutes and support to in-house companies
using lab facilities for product testing. Students
have 24-hour biometric access to the lab.

20 | IIITB ANNUAL REPORT 2018-19

The Embedded Systems lab houses training facilities
with high end computer systems and variety of
advanced electronic components, vision cameras
and high-tech industrial equipment such as spectrum
analyzer, signal analyzer, vector signal generator,
agilent instruments MSO, Logic analyzer, NI PXle 1065;
various Micro controllers development boards PIC, AVR,
atmel, Nl development board, Tl launch pad, free scale,
ARM, digital signal processing (Tl) kits, Microprocessors,
FPGA Xilinx Spartan kit / Vertex kit, Basys board, Altera,
Memsic wireless sensor networks boards, RFID kit , as
well as Robotics building kits Tetrix and Lego, | robot
and sensor boards; and industry standard VLS| EDA
tools Cadence, Xilinx Vivado, Xilinx 13.0, Quartus Il,
Embedded systems software’s tools including, Matlab,
Code Composer Studio, Real View Development
Suite, National Instrument Labview, Lego Mindstroms
Education Nxt software.

CEMMS provides students to get an opportunity in
applying their design concepts learnt during their
project work under the supervision of faculty, and paper
published in international conference seminars and to
win prize and accolades in various design contests such
as Maxim, Hackathon, etc.

CEEMS is funded by the Government of Karnataka.



Faculty Involved

;l;\\. ;

Dr. Madhav Rao Dr.ChetanParikh
Ph.D. (University of Alabama) Ph.D. (University of Florida)
Associate Professor, iM.Tech Coordinator and Professor

Faculty in-charge-Labs

Dr. Subajit Sen Dr. Subir K. Roy
Ph.D. (University of Waterloo) Ph.D. (Indian Institute of Technology Bombay)
Associate Professor Professor

Dr. Dinesh Babu Jayagopi Dr. Jyotsna Bapat
Ph.D. (University of Alabama) Ph.D. (University of Florida)
Associate Professor, iM.Tech Coordinator and Professor
Faculty in-charge-Labs

Dr. G. N. Srinivasa Prasanna Dr. G. Srinivasaraghavan
Ph.D. (University of Alabama) Ph.D. (University of Florida)
Associate Professor, iM.Tech Coordinator and Professor
Faculty in-charge-Labs

Dr. Vinod Veera Reddy
PHD (Nanyang Technological University, Singapore)
Assistant Professor

Dr. Sachit Rao
Ph.D.(Ohio State University)
Assistant Professor Faculty-in-charge
Student Exchange

Dr.Debabrata Das
Ph.D.(Ohio State University)
Assistant Professor Faculty-in-charge
Student Exchange

/|

Dr. Neelam Sinha
Ph.D.(Ohio State University)
Assistant Professor Faculty-in-charge
Student Exchange

- A

Dr. Nanditha Rao
Ph.D.(Ohio State University)
Assistant Professor Faculty-in-charge
Student Exchange



FACULTY

Dr. Subajit Sen
Ph.D. (University of Waterloo)
Associate Professor
Research Interests: Analog and mixed-signal VLSI
integrated circuit & system design, Digitally-assisted
analog circuit design, Embedded-systems for

biomedical and energy-harvesting applications, RF
Circuit Design

Focus Areas

Analog and mixed-signal VLSl integrated circuit and system design, Digitally-assisted analog circuit design,
Embedded-systems for biomedical and energy-harvesting applications.

Conferences

* Aheesh presented his paper "Ultrasound based Real-time, Guided Surgery for Treating Hydrocephalus:
Prototype Implementation and Evaluation” at IEEE CONECCT 2019, Bangalore, India.

FACULTY

Dr. Subir K. Roy
Ph.D. (Indian Institute of Technology Bombay)
Professor
Research Interests: Hardware formal
verification, Power estimation, Performance
analysis, CAD for VLS| and embedded systems

Focus Areas

Hardware Trojan Design and Detection, high speed decimal floating point arithmetic design, formal
verification of hybrid systems (such as Analog Mixed Signal Designs), model based hardware software
co-synthesis of embedded systems, cache compression, branch and value prediction (jointly with Prof.
Nanditha Rao), dynamic data flow analysis, decimal floating-point multiplier design (VLSI design).

22 | IIITB ANNUAL REPORT 2018-19



Research outcomes

Successfully designed a state-of-the-art parallel pipelined decimal fixed point multiplier and synthesized
on FPGA.

Achievements

* Spoorthi presented a poster titled "Low Power High Performance Decimal Floating Point Co-Processor
for RISC-V* at RISC-V Workshop Zurich, ETH Zurich, Switzerland June 11-13, 2019.

* Spoorthi secured 1st place in 3MPT competition at IIST Trivandrum, Thiruvananthapuram, March 2,
2019.

* Manpreet Kaur Jaswal (PH2016006) completed her State of the Art seminar on “Performance
Enhancement of Microprocessors through Value Prediction based on Dynamic Data Flow Analysis” on
March 25, 2019.

* Poster titled "Performance Enhancement of RISC-V cores through Value Prediction based on Dynamic
Data Flow Analysis”, authored by Manpreet Kaur Jaswal, Prof. Subir Kumar Roy and Prof. Nanditha Rao,
was presented at RISC-V Workshop, held at ETH Zurich, Switzerland during 11-13 June, 2019.

* Poster titled "FPGA Based Profiling Tool for Hardware-Software Co-Design with Profiler Memory
Optimization”, authored by Manpreet Kaur Jaswal, Prof. Subir Kumar Roy, was presented at Open Day
of RISE-2019, held at llIT-Bangalore during 14-16 Feb., 2019.

Conferences

* Manpreet Kaur Jaswal attended IEEE WinTechCon-2018 held on Sept.28, 2018 organised by IEEE CAS
Society, Bangalore Chapter and conducted in cooperation with IEEE Bangalore Section and IEEE WiE
Council, Bangalore.

* Manpreet Kaur Jaswal participated in Workshop On Python Productivity for Zynq using PYNQ-Z2
organised by Dept. of ESE, IISC held on Dec.15, 2018 in association with CoreEL Technologies and
Xilinx.

* Manpreet Kaur Jaswal as a Research Fellow under "Visvesvaraya PhD scheme for Electronics and
Information Technology” actively participated in the Research Evaluation Workshop held at Punjab
Engineering College, Chandigarh during 17-19 July, 2019.

* Manpreet Kaur Jaswal attended SiFive Technical Symposium held on Aug.1, 2019, Bangalore.

FACULTY

Dr. Subajit Sen
Ph.D. (University of Waterloo)
Associate Professor
Research Interests: Analog and mixed-signal
VLS| integrated circuit & system design, Digitally-
assisted analog circuit design, Embedded-systems
for biomedical and energy-harvesting applications,
RF Circuit Design
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Focus Areas

Computer vision, MR Image-based disorder detection, EEG Analysis
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Publications

Srinivasula Reddy Gogireddy and Neelam Sinha, "Video Key Frame Detection using Block Sparse
Coding”, Proceedings of the Third International Conference on Computer Vision & Image Processing
(CVIP), held at IlITDM-Jabalpur, during Sep 29-Oct 1 2018.

Debanjali Bhattacharya, Sunil Kumar Vengalil, Neelam Sinha, Jitender Saini, Vani Santosh, "Classification
of grade-lll Astrocytomas based on IDH mutation using LBP texture analysis from structural MRIs",
MedIimage2018 (ICVGIP), accepted for publication in CCIS series of Springer, Hyderabad, December
2018.

Debanjali Bhattacharya, Neelam Sinha, Jitender Saini “Spectral estimate to determine 1p/19q co-
deletion status in grade-Ill glioma”, presented in International Conference by Indian Society of Neuro-
Oncology (ISNOCON), Bhopal, April 2019 (Received Best Paper Award, 2nd place).

Debanjali Bhattacharya, Sunil kumar Vengalil, Neelam Sinha, Jitender Saini, Pramod Pal, sandhya M,
“Structural MRI based texture analysis of corpus callosum in classifying Progressive supranuclear
palsy”, TENCON 2019, accepted for publication at the proceedings of IEEE TENCON 2019, to be held at
Kochi, Kerala from 17th to 20th October 2019.

Debanjali Bhattacharya, Neelam Sinha, Jitender Saini, "Detection of chromosomal arms 1p/19q
codeletion in low graded glioma using probability distribution of MRl volume heterogeneity”, TENCON
2019, accepted for publication at the proceedings of IEEE TENCON 2019, to be held at Kochi, Kerala
from 17th to 20th October 2019.

Gopika Gopan K, Neelam Sinha, and Dinesh Babu J. "Alcoholic EEG Analysis Using Riemann Geometry
Based Framework."2019 27th European Signal Processing Conference (EUSIPCO). IEEE, 2019.

Patent

Application No. 201941004725

Inventors : TejPratap Venkata Subbu Lakshmi Gollanapalli, Vishal Keshav, Neelam Sinha
Title : System and Method for Classification of Video Shot using Deep Neural Network
PS Filed on 6 Feb 2019.
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VLSI Design 1lab

VLSI Design laboratory was setup in 2017. The laboratory focuses on topics covering several aspects of
both digital and analog hardware systems, implemented using FPGAs and custom fabricated VLSI circuits,
design methodologies around EDA flows, verification and validation.

The lab is well-equipped with high end workstations with enabled EDA tools like Cadence, Xilinx ISE, Xilinx
Vivado design suite and hardware facilities like FPGA Xilinx Spartan kit, Vertex kit, Basys board, Altera,
CPLD, DEO Nano board, FPAA Development Kit. The lab provides facilities for research/projects and course
work to MS/PHD, M.Tech and Integrated M.Tech students.
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Faculty Involved

e

Dr. Madhav Rao Dr.ChetanParikh Dr. Subajit Sen

Ph.D. (University of Alabama) Ph.D. (University of Florida) Ph.D. (University of Waterloo)
Associate Professor, iM.Tech Coordinator and Professor Associate Professor

Faculty in-charge-Labs

Dr. Nanditha Rao

. Dr. .SUb" K. Roy Ph.D.(Ohio State University)
Ph.D. (Indian Institute of Technology Bombay) Assistant Professor Faculty-in-charge
Professor

Student Exchange

FACULTY

Dr. Madhav Rao
Ph.D. (University of Alabama)
Associate Professor, iM.Tech Coordinator and
Faculty in-charge-Labs
Research Interests: Assistive devices, Low Power
VLSI circuits, Approximate computing circuits,
Optimization techniques for VLSI circuits, 3D
Interconnects



Patent

Assistive devices, Low Power VLSI circuits, Approximate computing circuits, Optimization techniques for
VLSI circuits, 3D Interconnects.

Publications

* Prajwal Sharma, Prashanthi K, Krishna Nagaraj, Vinay Chandraekhar, Vikas Vazhiyal, and Madhav Rao,
Design and analysis of a minimally invasive and ECG controlled Ventricular Assistive Device, 2019
32nd International Conference on VLSI Design and 2019 18th International Conference on Embedded
Systems (VLSID), January 5-9, New Delhi, India, 2019.

* Prajwal Sharma, Prashanthi K, Krishna Nagaraj, Vikas Vazhiyal, and Madhav Rao, Development of a
minimally invasive Ventricular Assistive Device, |IEEE Sensors 2018 conference, October 29-31, New
Delhi, India, 2018.

* NehaOraon,and Madhav Rao, Stick diagram representation for nanomagnetic logic based combinational
circuits, 18th IEEE International Conference on Nanotechnology 2018 conference, July 22-26, Cork
Island, Ireland, 2018.

* AlanIsrael (IMT2015) presented his work on “A dual threshold voltage modified dynamic power cutoff
technique to consolidate leakage and speed in a VLSI subsystem” in 2019 IEEE CONECCT conference,
held on 26th July, Bangalore, India.

Dr.ChetanParikh
Ph.D. (University of Florida)
Professor

Focus Areas

Analog & Mixed-signal circuit design

Research publications

* Tridib Sarma and Chetan D. Parikh, “"Effect of Leakage Currents in Adiabatic Logic Circuits at Lower
Technology Nodes” IEEE International Conference on Modelling of Systems, Circuits, and Devices
(MOS-AK India 2019), Hyderabad, 25-27 February, 2019.

* Subhash Chevella and Chetan D. Parikh, "Multiply-by-n Switched Capacitor Amplifier Insensitive to
Capacitance Mismatch,” IEEE International Conference on Electronics, Computing and Communication
Technologies (IEEE CONECCT 2019),Bangalore, 26-27 July, 2019.
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Hardware Trojan Design and Detection, high speed decimal floating point arithmetic design, formal
verification of hybrid systems (such as Analog Mixed Signal Designs), model based hardware software
co-synthesis of embedded systems, cache compression, branch and value prediction (jointly with Prof.

Nanditha Rao), dynamic data flow analysis, decimal floating-point multiplier design (VLSI design).

Analog and mixed-signal VLSI integrated circuit & system design, Digitally-assisted analog circuit design,
Embedded-systems for biomedical and energy-harvesting applications.
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Dr. Nanditha Rao
Ph.D.(Ohio State University)

Assistant Professor Faculty-in-charge Student Exchange
Research Interests: Impact of single event upsets on
an FPGA based design, Spectre attack on RISC-V cores,
compressed caches and prefetchers, Compressed cache
designs, Mitigation of Spectre/Flush-Reload attacks,
Convolutional neural networks on an FPGA, Sensors for

use in agriculture

Focus Areas

Cache compression, cache side-channel attacks, FPGA fault injection, soft error reliability

Research publications

* Jhalak Sharma, Subir Roy, Nanditha Rao, "Fault injection framework to study the soft error re-silience
of RISC-V cores on the FPGA", RISC-V-Workshop Zurich, 2019.

* ShreyaJoshi, Subir Roy, Nanditha Rao, "Cache compression using variable base BDI technique forRISC-V
processors”, RISC-V-Workshop Zurich, 2019.

* Nanditha Rao, Madhav Desai, "The likelihood of multiple bit-flips due to neutron strikes and its
implications on circuit designs”, 26th IEEE International Symposium on the Physical and Failure Analysis
of Integrated Circuits, Hangzhou, China, 2019.

National and international conferences

* RISC-V-Workshop Zurich, 2019.
* |EEE International Symposium on the Physical and Failure Analysis of Integrated Circuits, Hangzhou,
China, 2019.

Internship program

MITACS Global research award - internship program- awarded to Jhalak Sharma (MS2018005) in
collaboration with Concordia university (June - Sep 2019).
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Communication Lab &
Microprocessor and
Microcontroller Lab

-

Principal of communication
Microcontroller and Microprocessor

The lab was started in 2017 and is equipped with hardwares such as Raspberry Pi kits, Raspberry Pi starter
kits, Universal GPIO Breakout Board, ESA 31 kits, PT51, PIC microcontroller, ARM controller. The lab provides
facilities for academic course experiments to Integrated M.Tech students on following domains.
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Robotics Club (ENIGMA)

Robotics club (Enigma) was started in 2017. The club is governed by the IlITB student council that primarily
consists of I[ITB students and works on multi-disciplinary projects.

The Robotics club is equipped with fabrication facilities like 3D printer, Microscope, Skill 10” Bench Drill,
JBC soldering Workstation, Dremel tool kit, Dremel workstation, Bosch cut Saw; High end Oscilloscopes,
Function generators, Power supplies, Tetrix kit, Lego kit, development boards Arduino, Raspberry pi kits,
sensors, LIDAR, cameras, Intel boards, Quadcopter kit, Beagle bone board.

Faculty Involved

Dr. Madhav Rao
Ph.D. (University of Alabama)
Associate Professor, iM.Tech Coordinator and
Faculty in-charge-Labs
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Machine Intelligence and
Robotics (MINRO) center

MINRO's broad charter is to carry out high quality research in the area of Machine Intelligence and Robotics.
The research is expected to lead to path breaking innovations that benefit entire state of Karnataka. The
innovations will be widely disseminated for the benefit of the entire state through well-orchestrated
showcasing mechanisms.

The center’s activities can be divided into three major focus areas: education, research and government.
MINRO conducts multidisciplinary research and development activities in important research areas related
to machine intelligence, artificial intelligent systems, data analysis, data science, pattern recognition,
human-machine interface and industrial products of robotics and automation. The application areas have
the potential to address numerous real world problems of governance and society — thereby bringing
greater focus to societal applications of M| and also industrial products generation — all of which that
traditional systems cannot resolve. The envisaged application directions include, but are not limited to,
governance, manufacturing, transportation, assisted living, communications, eLearning, finance, web
services and many other areas.

MINRO Center is sponsored by department of ITBT, Government of Karnataka.
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Faculty Involved

Dr. Chandrashekar Ramanathan Dr. Janaki Srinivasan
Ph.D. (Mississippi State University) Ph.D. (Universitat Heidelberg) Ph.D. (University of California, Berkeley)
Professor & Dean (Academics) Assistant Professor Assistant Professor

Dr. Sachit Rao Dr. Srinath Srinivasa Dr. Sridhar Mandyam
Ph.D.(Ohio State University) Ph.D. (Brandenburg Technical University at Ph.D. (Brandenburg Technical University at
Assistant Professor Faculty-in-charge Cottbus) Cottbus)
Student Exchange Professor & Dean (R&D) Professor & Dean (R&D)

Y

#3
.

Dr. Jaya Sreevalsan Nair Dr. G. Srinivasaraghavan Dr. V Sridhar
Ph.D. (University of California, Davis) Ph.D. (Indian Institute of Technology Kanpur) Ph.D. (University of lowa)
Associate Professor Professor & Faculty-in-charge Internships & Professor

Placements

Dr. Sujit Kumar Chakrabarti Dr. Dinesh Babu ] Dr. Manish Gupta
Ph.D. (Indian Institute of Science)Associate Ph.D. (Ecole Polytechnique Fédérale de Ph.D. (University of Illinois at Urbana
Assistant Professor Lausanne) Champaign)

Associate Professor Infosys Foundation Chair Professor
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Focus Areas

Multi-modal language translation and understanding — focus on Hindji, English and Kannada (text, voice,
gestures, videos, braille etc.).

Robotics — technology for differently-abled, therapeutic