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Vision
To be a world class educational and research institution 

contributing significantly to the Space endeavours.

Mission
 ◾ Create a unique learning environment enriched by the 

challenges of the Space Programme.

 ◾ Nurture the spirit of innovation and creativity.

 ◾ Establish Centres of Excellence in niche areas.

 ◾ Provide ethical and value based education.

 ◾ Promote activities to address societal needs.

 ◾ Network with national and international institutions of repute.
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From Director’s Desk

Emerging from the lull that Covid 19 lockdowns 

created, IIST has keenly planned and executed 

its academic programs back into full functioning 

in 2022. The year, which has also been the 15th 

year of IIST’s derivation, the institute engaged 

with multiple measures to expand and transmute 

its course curriculums, research, collaborations, 

student activities as well as its physical 

infrastructure.  Though it is beyond the scope of 

this foreword to capture all the processes that 

were executed and planned for the enrichment 

of IIST, I would like to share a few salient ones. 

IIST is taking sure and deliberated steps to adopt 

National Education Policy (NEP), which we plan 

to implement in phases starting with the new 

academic year. Department of Physics renamed 

M.Tech. Solid State Technology programme to 

Quantum Technology which is expected to be 

an oasis for students who are keen to explore 

the highly advanced level of physics praxis. 

Furthermore, the M.Tech. seats in 10 different 

programs have been increased from 18 to 20 

which will cater to a wider student community. 

To boost the doctoral research program in the 

institute, 94 Ph.D. students were admitted in 

the year 2022-23. The addition of these scholars 

brings the total number of research students in 

the campus to 265. 

In the 10th convocation of IIST, B.Tech. degree 

were conferred on 112 students and M.Tech. 

degrees were awarded to 104 students and to 20 

students from the dual degree programme. Ph.D. 

degrees were awarded to 28 students across 

all seven departments. A large number of them 

have joined various centres of ISRO. A total of 

1234 graduates from the institute have joined 

ISRO so far. The impact and the appreciation for 

this legacy is reflected in the recognition IIST 

continues to receive. IIST has been ranked 48th 

in National Institute Ranking Framework (NIRF) 

and initiatives are planned to further improve 

the ranking. The institute has initiated actions 

for INI status and is getting ready for NAAC and 

NBA accreditation. 

The academic year 2022-23 was a fruitful 

one with regards to research activities also. 

Currently, 45 Externally funded / Extramural 

Research projects are being undertaken by the 
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faculty members of IIST. An Advanced Space Research 

Group, (ASRG) was constituted in IIST for streamlining 

space research ventures, which has approved 32 

projects in collaboration with the different ISRO/ 

DoS centres. The PSLV-In-orbitaL Obc and Thermals 

(PILOT) payload and the second hardware of the ARIS-2 

payload are ready and awaiting for launch opportunity.  

Activities for RPA-V payload for the Venus mission, 

engagement with ISRO’s TDS-01 satellite mission are 

two other very notable projects in progress. Some of 

these ventures are unique in the way they elicit student 

collaboration. The Hybrid Rocket Experiments (IHRX) 

which is a student-driven program mentored by the 

faculty members from the institute and various scientist 

from ISRO/ DoS centres is one among them. 

IIST has also made a strong footprint in collaborative 

ventures other than research. The research work in 

collaboration with national and international institutes 

were and are in full swing. In the context of the new 

space reforms, IIST has signed MoUs with L&T and 

Quazer Tech Pvt. Ltd. with an aim to develop newer 

technologies associated with satellite and launch 

vehicle systems. Five companies have been incubated 

and functioning actively under STIIC with many more 

in the pipeline. A tally of 6 patent applicants filed, 212 

articles published in reputed journals and 5 books 

published by faculty and students show the significant 

academic and research footprint the institute has. 

Recognizing the imperative of further strengthening 

the academic and research environment of the institute 

and to catch up with the advances in the Indian space 

ecosystem, concerted efforts are being made to extend 

the research of IIST beyond its campus into ISRO 

centers, to enhance the institute’s ranking and research 

outcomes, and recommend tailored academic programs 

to align with the new National Education Policy (NEP).

IIST experienced an influx of expertise through the 

visits of renowned scientists, academicians and various 

eminent personalities, including foreign delegations. 

These interactions not only enriched the academic 

landscape of the institute, but also helped in fostering 

an environment of innovation and collaboration. 

Beyond the confines of classrooms, the students of IIST 

found time in organizing several outreach programs, 

trying to make a change in the lives of the less 

advantaged sections of the society.  The institute came 

alive with vibrant celebrations and fests which included 

Dhanak, the cultural fest; Conscientia, the Tech fest; the 

sports day, MUN and other such events which infused 

the campus with a kaleidoscope of colors, adding 

dynamism and energy to the academic environment.

With pride and gratitude, I have pleasure in submitting 

the Annual Report of IIST for the period 2022-2023. We 

express deep gratitude to Secretary DoS / President, 

Governing body of IIST for taking keen and involved 

interest in the functioning of IIST and the continued 

support and guidance extended to IIST. 

S. Unnikrishnan Nair

Director, IIST
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1. The Institute

Established in 2007 in Thiruvananthapuram, Kerala, 

the Indian Institute of Space Science and Technology 

(IIST) was founded with the aim of exploring new 

frontiers in science and technology while nurturing 

a skilled workforce to support these endeavors. 

Designated as a Deemed University under Section 

3 of the UGC Act 1956 by the Department of Space, 

IIST proudly holds the distinction of Asia’s first Space 

University. Over its 16 years of operation, the institute 

has dynamically grown into a hub for multidisciplinary 

learning and research, spanning fields such as 

Aerospace, Avionics, Chemistry, Earth and Space 

Sciences, Humanities, Mathematics, and Physics. 

Offering undergraduate courses across three branches 

and postgraduate programs across 15 branches in 

Science, Technology, and Engineering, IIST places 

a synergistic emphasis on Space Science and 

Technology applications. Today, IIST stands as India’s 

premier science and technology institute, fostering a 

rigorous, multidisciplinary approach to knowledge, 

encompassing concepts, models, and applications in 

science and technology. It has evolved into a center 

for learning and problem-solving, addressing both 

local and global needs, and bridging the realms of 

technology and society.

The institute exists as a symbiotic counterpart 

of ISRO, injecting innovative ideas and cutting-

edge technology into ISRO’s operational domains. 

Students at IIST have numerous opportunities to 

contribute as interns and employees to various ISRO 

centers, establishing a valuable human resource 

pool. IIST’s Doctoral and Post-Doctoral research 

programs encourage students to actively participate 

in groundbreaking and interdisciplinary research, 

addressing critical needs in the country. The 

advanced facilities across departments, coupled with 

a culture of robust interdisciplinary collaboration 

and support from ISRO centers, empower students 

and research scholars in their pursuits. Beyond 

advancing science and technology, scholars and 

students enthusiastically contribute to scholarship in 

social science, management, economics, and cultural 
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1.1 IIST at a Glance 2022-23

Departments and its strength

Gender wise distribution of faculty & staff in various departments

* Staff - Technical, scientific and hired man power 

Faculty & staff strength in various department

studies. In this manner, the institute embodies the 

essence of the National Education Policy (NEP), giving 

due credit to science, engineering, humanities, and 

management alike.

IIST is actively engaged in diverse space projects, 

showcasing its prowess in cutting-edge technologies. 

IIST also fosters student involvement through various 

projects. These initiatives, led by students and guided 

by both institute faculty and ISRO scientists, exemplify 

IIST’s commitment to nurturing the next generation of 

space innovators.

IIST has been striving to build a strong research 

tradition, the impressive statistics can show in terms 

of various research indicators, including active 

collaboration with other universities/institutes at the 

national and international levels, publications, patents 

etc. Driven by visionary initiatives, precise actions, 

decisive choices and effective leadership, IIST aspires 

to evolve into a worldwide hub for research, education, 

and initiatives in space-related disciplines in the 

forthcoming years.

Faculty

Staff*
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Administration and other Essential Services

Administrative Strength

*Staff includes hired man power

*Staff includes hired man power

Gender Statistics - Administrative and other Essential Services

Students Strength (as on 31-03-2023)

B.Tech. students enrolled in 2022 144

B.Tech. students in campus 579

Dual Degree students enrolled in 2022 24

Dual Degree students in campus 40

M.Tech students enrolled in 2022 133

M.Tech students in campus 218

Doctoral students enrolled in 2022 94

Doctoral students in campus 265

Post Doctoral Scholars in campus 05
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Projects and Collaborations

ASRG Projects approved 32

ASRG Projects under review 09

Externally funded / Extramural Research Projects 45

MoUs signed (till date) 25

Research Outcome

Book / Book chapters 25

Journal Papers 212

Conference Proceedings 117

PhD Thesis Defended 28

Patents Granted (till date) 9

Patent application submitted (till date) 18

Centres of Excellence

Centres of Excellence 4

Awards and Achievements

Awards and Recognitions 48

Research Resources

New Books/ E-books/ Reports added in the library  2680

Startups

Incubated 1

Pre-incubated 3

Admission offered 1
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Placements

Placement (B.Tech./ Dual Degree- ISRO) 103

Placement (B.Tech./ Dual Degree- Placement cell) 26

Placement (M.Tech. - Placement cell) 66

RTI Status
From April, 2022 to March, 2023 (Decentralised the processing of applications under RTI 
and CPIO, IIST has been disseminating the information directly to the applicants).

Application 
Received 

Information 
given

Appeal 
Received

Appeal 
Settled

CIC 
Hearing

44 34 2 0 Nil

Vigilance Status

Number of Vigilance Cases: NIL
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1.2 Statutory Bodies

1.2.1 IIST Governing Body

S. Somanath
Secretary, DoS/ Chairman, ISRO
President

M. Maheshwar Rao Additional Secretary & FA, DoS

Shantanu Bhatawdekar
Scientific Secretary, 
ISRO Headquarters

S. Unnikrishnan Nair Director, VSSC

V. Narayanan Director, LPSC

Nilesh M. Desai Director, SAC

Prakash Chauhan Director, NRSC

S. Unnikrishnan Nair (from 20.09.2022) 

D. Sam Dayala Dev (till 20.09.2022)

Director, IIST 
Secretary

1.2.2 IIST Governing Council

S. Somanath
Secretary, DoS/ Chairman, ISRO
Chairperson

M. Maheshwar Rao Additional Secretary & FA, DoS

G. Jayanthi Joint Secretary (Finance), DoS

Shantanu Bhatawdekar 
Scientific Secretary, 
ISRO Headquarters

D. Sam Dayala Dev (till 20.09.2022)

S. Unnikrishnan Nair (from 20.09.2022) 

Director, IIST 
Secretary

1.2.3 IIST Board of Management

D. Sam Dayala Dev (till 20.09.2022)

S. Unnikrishnan Nair (from 20.09.2022) 

Director, IIST 
Chairman

M. Maheshwar Rao Additional Secretary & FA, DoS

Shantanu Bhatawdekar
Scientific Secretary, 
ISRO Headquarters

V. Narayanan Director, LPSC

Prakash Chauhan Director, NRSC

Virendra Kumar Tewari Director, IIT Kharagpur

V. Kamakoti Director, IIT Madras
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C. Anandharamakrishnan (from 11.11.2022)

A. Ajayaghosh
Director, NIIST

Anil Bharadwaj Director, PRL

A. Chandrasekar 
Dean (Academics and Continuing 
Education), IIST

Raju K. George
Dean (Research & Development and 
Intellectual Property Rights), IIST

Kuruvilla Joseph 
Dean (Student Activities, Student 
Welfare and Outreach), IIST

N. Sabu
Professor,
Department of Mathematics, IIST

Vani Devi M.
Assistant Professor,
Department of Avionics, IIST

Y. V. N. Krishna Murthy 
Registrar, IIST
Secretary

1.2.4 IIST Finance Committee

D. Sam Dayala Dev (till 20.09.2022)

S. Unnikrishnan Nair (from 20.09.2022) 

Director, IIST 
Chairman

M. Maheshwar Rao Additional Secretary & FA, DoS

Bijay Kumar Behera 
Associate Director, BEA
ISRO Headquarters

A. Chandrasekar 
Dean (Academics and Continuing 
Education), IIST 

Raju K. George 
Dean (Research & Development and 
Intellectual Property Rights), IIST 

Y. V. N. Krishna Murthy Registrar, IIST

Sivanandan G. 
Sr. Head Accounts/ IFA
LPSC, Valiamala

R. Hari Prasad 
Deputy Registrar, Grade II (Finance)/ 
Finance Officer 
Secretary
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1.2.5 IIST Academic Council

D. Sam Dayala Dev (till 20.09.2022)

S. Unnikrishnan Nair (from 20.09.2022) 

Director, IIST
Chairman

A. Chandrasekar Dean (Academic & Continuing Education), IIST

Raju K. George
Dean (Research & Development and Intellectual 
Property Rights), IIST

Kuruvilla Joseph
Dean (Student Activities, Student Welfare & 
Outreach), IIST 

K. Sudhakar
Former Professor,
IIT Bombay

K. R. Ramakrishnan
Former Professor,
IISc Bangalore

C. Anandharamakrishnan (from 11.11.2022)

A. Ajayaghosh 
Director,
NIIST, Thiruvananthapuram

K. Kurien Issac
Senior Professor,
Department of Aerospace Engineering

C. S. Narayanamurthy
Senior Professor,
Department of Physics

Aravind V.
Professor and Head, 
Department of Aerospace Engineering

A. Salih
Professor,
Department of Aerospace Engineering

Manoj T. Nair
Professor,
Department of Aerospace Engineering

Deepu M.
Professor,
Department of Aerospace Engineering

Anup S.
Professor,
Department of Aerospace Engineering

Chakravarthy P.
Professor,
Department of Aerospace Engineering

Deepak Mishra
Professor and Head (till 03.01.2023),
Department of Avionics

N. Selvaganesan
Professor and Head (from 04.01.2023), 
Department of Avionics

B. S. Manoj
Professor, 
Department of Avionics

Priyadarshnam
Professor, 
Department of Avionics

Sandhya K. Y.
Professor and Head, 
Department of Chemistry
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Nirmala Rachel James
Professor,
Department of Chemistry

K. Prabhakaran
Professor, 
Department of Chemistry

Rama Rao Nidamanuri
Professor and Head,
Department of Earth and Space Sciences

Anandmayee Tej
Professor, 
Department of Earth and Space Sciences

Samir Mandal
Professor, 
Department of Earth and Space Sciences 

Sarita Vig
Professor, 
Department of Earth and Space Sciences

Anand N.
Professor, 
Department of Earth and Space Sciences

Shaijumon C. S.
Associate Professor and Head,
Department of Humanities

V. Ravi
Professor, 
Department of Humanities 

Lekshmi V. Nair
Professor, 
Department of Humanities 

C. V. Anil Kumar
Professor and Head,
Department of Mathematics

K. S. S. Moosath
Professor, 
Department of Mathematics

N. Sabu
Professor, 
Department of Mathematics

Deepak T. G.
Professor, 
Department of Mathematics

Sudheesh Chethil
Professor and Head,
Department of Physics

S. Murugesh
Professor, 
Department of Physics 

Umesh R. Kadhane
Professor, 
Department of Physics 

Anindya Dasgupta
Associate Professor,
Department of Avionics

Gigy J. Alex
Associate Professor,
Department of Humanities

Y. V. N. Krishna Murthy
Registrar 
Secretary
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1.3 Functionaries in Academics, Administration and Other Units

Director

D. Sam Dayala Dev (till 20.09.2022)

S. Unnikrishnan Nair (from 20.09.2022)

Registrar

Y. V. N. Krishna Murthy Sr. Professor

Deans

A. Chandrasekar Academics & Continuing Education 

Raju K. George Research and Development & IPR

Kuruvilla Joseph Students Activities, Student Welfare & Outreach 

Department Heads

Aravind Vaidyanathan Professor Aerospace Engineering

Deepak Mishra (till 03.01.2023)

N. Selvaganesan (from 04.01.2023)
Professor Avionics

K. Y. Sandhya Professor Chemistry 

Rama Rao Nidamanuri Professor Earth and Space Sciences

C. S. Shaijumon Associate Professor Humanities

C. V. Anil Kumar Professor Mathematics

Sudheesh Chethil Professor Physics

Officers

C.V.H.S.S. Mallikarjuna Rao (till 30.11.2022)

S.N. Chandrasekaran (from 05.12.2022)

Head 
Civil and Maintenance Division

V. Sennaraj
Deputy Registrar, Grade II 
(Academics) 

R. Hari Prasad
Deputy Registrar Grade II 
(Finance) 

Mohan Sukumar 
Scientist/ Engineer ‘SG’ 
(Computer System Group) 

Bindya K. R.
Deputy Registrar, Grade I 
(General Administration, Student Activities and Welfare) 

Ramanathan S.
Deputy Registrar, Grade I 
(Recruitment and Review) 
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Subash Chandran M. B. 

Rakesh R. Menon 
Deputy Registrar, Grade I (Purchase)
Deputy Registrar, Grade I (Stores)

Abdunnasar A. Library Officer-E

Vinod Kaimal K. P. Head - Canteen Services 

Rajeena Beegam S.

Reny Thomas
Deputy Registrar, Grade I 
(Finance) 

Pradeep Kumar K. R.
Senior Administrative Officer & PRO 
(Establishment and Transport)

Cimy Asaf Assistant Director (Official Language)
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2.1 Department of Aerospace Engineering

Vision

To be a centre for learning and innovation in Aerospace 

Engineering, igniting in students the spark to explore the 

unknown and contributing at national and global level.

Mission

• provide excellent teaching and research environment 

for undergraduate, postgraduate and doctoral stu-

dents conducive for critical thinking in the areas of 

aerospace engineering.

• Equip the students with the capacity to acquire in-

tegrated systems engineering approach, leading to 

innovative thinking for smart solutions in the areas 

of aerospace technology.

• Strive to create a longstanding synergy between the 

society, industry and other peer institutions to collec-

tively address the nation’s technological needs

• Instill a deep sense of commitment to accept and 

overcome technological challenges, thereby nurtur-

ing future leaders of tomorrow.

Core Research Focus 

(a) Aerodynamics and Flight Mechanics

(b) Thermal and Propulsion

(c) Structures and Design and

(d) Materials, Manufacturing and Industrial Engineering

Fact File 

Number of faculty : 23

Technical Staff : 06 

Tutors/ Technicians : 12*

Non-teaching staff : 03*

Research Scholars : 70

Number of PhDs conferred : 03

*(hired Manpower)

Laboratory / Research Facilities

Department of Aerospace, IIST owns 22 instructional labs 
and 10 research labs, which include

• Advanced Propulsion and Laser Diagnostic Facility

• High Pressure Shock tube facility

• Flame diagnostic lab facility

• Flow Engineering lab facility

• Structural Health Monitoring Lab

• Experimental Composite Micromechanics lab/ Micro 

Raman Spectrometer Facility

• Temp/ pressure Calibration Facility

• Cryogenics Lab

• Aerodynamics Lab

• Flight Mechanics Lab

• Thermal and Propulsion Lab

• Heat Transfer and Fluid flow lab

• Strength of Materials Lab

• Aerospace Structures lab and Laser Doppler Vibrom-

eter Facility

• Material Characterization/ Physical Metallurgy Lab

• Manufacturing and Metrology lab

• Computational fluid Mechanics facility

• Computer Aided Design and Analysis 

facility

• Engineering Drawing Lab

• Basic Engineering lab/ Workshop

Research and Developments

• Faculty members from department have been con-

tributing actively to Advanced Space Research Group 

(ASRG) activities. Typical areas of research include

▶ Development of Mathematical Human Thermal 

Behaviour Model for a Reference Indian Subject.

▶ Additive manufacturing – Directed Energy Depo-
sition for space applications.

▶ Supersonic combustion of isrosene behind two 
strut configuration.

▶ Analysis of Thruster Plume Behaviour in Vacuum 
using DSMC Method.

▶ Cold flow characterization of a Dual Throat Noz-
zle (DTN) based Tri-propellant Engine Propulsion 
System.

• Human physiology laboratory with the necessary 

tools and technologies to conduct research in terres-

trial and microgravity environments has been pro-

posed from department.

• Department has initiated MoUs with various Indus-

tries/ R&D organizations including Larson & Tubro, 

Sree Chitra Tirunal Institute of Medical Sciences and 
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Technology (SCIMST), Technion - Israel institute of 

technology, Isae-Supaero Toulouse, France.

• Faculty members from Department holds various 

externally funded projects, funded by DRDO, DST-

DAAD, Indian Oil Ltd etc.

• Various awards/ recognitions have been received by 

faculty and students, which include INAE innovative 

student project award (in Doctoral Category), Best 

M.Tech Thesis awards, and Best paper awards in var-

ious conferences.

• Proposed new initiatives/ upgradation of academic/ 

research labs like Cold gas thruster facility, Com-

bustion Research Facility, Reacting flow/ Flow In-

stability/ Two phase flow characterization facilities, 

Sub-zero engineering and analysis lab, Mechanism 

and Robotics Demonstration Facility.

Research outcomes - Fact File 

International Journal : 33

Conferences : 19

Book chapters : 7

Patents : 2 (Under review)

Contributions to Institute Level Space Missions

Department of Aerospace Engineering is actively contrib-

uting to various space missions undertaken by Institute 

under SSPACE. Recently accomplished missions include 

ARIS, PILOT etc.

• Development of Hybrid Propulsion Experimental 

Rocket - Demonstrator (HyPER-D) has been initiated, 

in which the proposed experiments include a series 

of sub-orbital flights with innovations related to re-

usable launch vehicle technologies.

• Faculty from department is full involved in IIST 

Ground Station Development.

• Initiatives in cold gas propulsion system develop-

ment.

• Initiated CubeSat Development activities in associa-

tion with L&T.

Outreach Activities

• More than 12 conferences/ workshops/ seminars/ 

FDPs, participated by faculty members.

• Reviews/ Technical discussions at ISRO/ other orga-

nizations/ Institutes.

• Contributed to various outreach activities for school/

college students initiated by Student Activity Board 

at IIST.

Startup activities

Currently following three Start-ups are mentored by facul-
ty members of Department

• M/s Vashishtha Research Pvt. Ltd., focusing on robot-

ic systems/ robotic measurements etc.

• M/s InterCosmos Space Exploration Technologies 

Pvt. Ltd, focusing on the development of a proof-of-

concept for HyperX (satellite propulsion) with 10 N 

bi-propellant thruster with a hypergolic, storable and 

highly throttleable fuel.

• M/s Specrule scientific focusing on In-house develop-

ment of laser-based optical sensor systems for aero-

space and combustion research.

Faculty Profile

Anup S., Ph.D., Professor

Research Interest

• Mechanics of Bio-inspired composites

• Micromechanics

• MD simulations of nanocomposites

Research Highlights

• Biological composites such as nacre and bone which 

consist of hard platelets embedded in a soft matrix, 

has excellent mechanical properties which can be 

mimicked to form bio-inspired composites.

• The hierarchical arrangement and the staggering 

pattern of the platelets inside the matrix are 

major factors affecting the final properties of such 

composite materials.

• A new generalized model for a stair wise staggered 

two hierarchical bio-inspired composite was 

formulated. This was optimized using ternary 

diagrams for stiffness, strength, and toughness.

Reference:https://www.iist.ac.in/aerospace/anup
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Aravind Vaidyanathan, Ph.D., Professor

Research Interest

• Outer Space: Integrated Launch Vehicle Design 

and Analysis, Small Satellite Launch Vehicle 

Development- 50 kg @ 500 km orbit, Sounding 

Rockets, Small Satellite and Payload Development

• Inner Space: Exploring the Human Consciousness 

and Potential through Ancient Indian Wisdom

Research Highlights

Experimental studies on mixing enhancement of secondary 
jet (gaseous, liquid, and aerated jet) in supersonic cross-
flow using curved pylons, ramps, and cavities with pressure 
measurements, particle image velocimetry (PIV), high-speed 
Schlieren, and planar laser-induced fluorescence (PLIF) are 
used for the validation of numerical results of gaseous sec-
ondary injection. Cold flow injector characterization of flight 
model and scaled models of ISRO’s Scramjet Strut Injector 
was done to investigate the droplet size, droplet velocity and 
spray structure. Cold flow characterization of the Quartet 
Impinging Injector for Hybrid rocket propulsion keeping the 
pressure differential for actual case was studied. The driving 
and coupling mechanisms that contribute to onset of com-
bustion instability are experimentally investigated using a 
sub-scale modular combustion chamber by dynamic pres-
sure measurement and simultaneous high speed OH* chemi-
luminescence imaging. The flame response function method 
is employed in a FEM based Helmholtz equation solver to 
predict the stability of the configuration. A start-up company 
Specrule Scientific Pvt Ltd. incubated at the Space Technol-
ogy Innovation and Incubation Centre (STIIC) in IIST is de-

veloping their products based on laser diagnostic techniques 
in collaboration with the APLD lab. The techniques devel-
oped include tunable diode laser absorption spectroscopy 
(TDLAS), Interferometric Rayleigh Scattering (IRS), Digital 
Two-Color Ratio Pyrometry (TCRP) etc.

Pylon Configurations, Validation Results using PIV. 

LDV conducted on a standard spray nozzle.

Reference: https://www.iist.ac.in/aerospace/aravind7

Bijudas C.R., Ph.D., Associate Professor

Bearing element surface defect and the pit surface profile

Research Interest

• Structural Health Monitoring

• Wave propagation in thin walled Structures

• Energy Harvesting

Research Highlights

• Health monitoring of rolling element bearings using 

improved wavelet cross spectrum technique and 

support vector machines

 

Simulation of guided waves propagating in a chanel

• Numerical and experimental investigation of nonlin-

ear Lamb wave mixing at low frequency

Reference: https://www.iist.ac.in/aerospace/biju
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Chakravarthy P., Ph.D., Professor

Research Interest

• Weldability of Aerospace Materials

• Deformation processing of Light alloys

 
Defects in additively manufactured components.

Research Highlights

• Defect analysis in additive manufactured compo-

nents

• Welding of aerospace materials

• Deformation studies/ Hot working of metallic materi-

als

Reference: https://www.iist.ac.in/aerospace/chakravarthy

Deepu M., Ph.D., Professor

Research Interest

• Modeling of turbulent, compressible, reacting flows 

in propulsion systems

• Heat & mass transfer enhancement

• Heat transfer in microchannels

• Heat transfer in reactive materials

Reference: https://www.iist.ac.in/aerospace/deepu

Devendra Prakash Ghate, Ph.D., Assistant Professor

Research Interest

• Trajectory Optimization, Multi-disciplinary Optimi-

zation, Adjoint Methods 

Research Highlights

• RBF surrogate model based trajectory optimisation 

for electric taxi

• Satellite scheduling algorithms

• Adaptive trajectory design for launch vehicle stage 

recovery

Reference: https://www.iist.ac.in/aerospace/devendra.ghate
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Dhayalan R., Ph.D., Assistant Professor

Research Interest

• System Identification of Aerial Vehicles

• Design and Development of Unmanned Aerial Vehi-

cles

• Automatic control of UAVs

Research Highlights

• System Identification of Aerial Vehicles

• Aerodynamic models

• Parameter Estimation Methods

•	 Design and Development of Unmanned Aerial Vehi-

cles

• Fixed Wing UAVs

• Multirotor UAVs

• VTOL UAVs

•	 Automatic control of UAVs

Tail Sitter UAV Fixed Wing VTOL UA

Crazy 8 using LQR control

Reference: https://www.iist.ac.in/aerospace/dhayalan.r

Girish B.S., Ph.D., Associate Professor

Research Interest

 • Operations research applications in manufacturing and 
space systems

 • Operations management

Research Highlights

• Exact algorithms for scheduling job shops in JIT 

manufacturing

• Efficient MILP formulations for satellite broadcast 

scheduling problem

Reference: https://www.iist.ac.in/aerospace/girish
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Kurien Issac K., Ph.D., Senior Professor

Research Interest

• Kinematics of Mechanisms

• Dynamics of Rigid Body Systems

• Optimal Design

• Automatic Control

• Robotics

• Aids for Rehabilitation

Research Highlights

• Optimal design of wheeled rover for uneven hard 

terrain

• Performance optimization of wheeled rover on un-

even hard terrain

Reference: https://www.iist.ac.in/aerospace/kurien

Mahesh S., Ph.D., Assistant Professor

Research Interest

• Jet Diffusion Flame Characterization

• Microgravity Combustion

• Sub-atmospheric Combustion

• Ultra-Low Emission Burners

Research Highlights

• Design and Development of Annular Swirl Burner

• Characterization of Buoyant Swirl Inverse Diffusion 

Flames (IDF)

Reference: https://www.iist.ac.in/aerospace/maheshsubbiah

Manoj T. Nair, Ph.D., Professor

Research Interest

• Computational Fluid Mechanics

• Hypersonic Aerothermodynamics

• Aerodynamic Shape Optimization

• Compressible & Incompressible Flow

• Unsteady Flows

• Large Eddy Simulation

Research Highlights

• Combination of counterflow jet and cavity for heat 

flux and drag reduction

• Optimisation of Trapped Vortex Cavity for Airfoil

• Study of scarfed nozzle

• Higher-order slope limiters

Reference: https://www.iist.ac.in/aerospace/manojtnair
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Manu K. Vasudevan, Ph.D., Associate Professor

Research Interest

• Flow instability and transition

• Heat transfer in phase change material

• Direct contact condensation

Research Highlights

• Direct numerical simulation of flow transition in ad-

verse and zero pressure gradient flows

• Conducted experiments and simulation of PCM melt-

ing

• Performed numerical simulation of direct contact 

condensation

Reference: https://www.iist.ac.in/aerospace/manukv

Pradeep Kumar P., Ph.D., Associate Professor

Research Interest

•	 Two-phase flows, Electronic cooling, Radiation heat 

transfer in high temperature insulation, micro-scale 

flows and heat transfer.

Research Highlights

•	 Cavitation zone characterisation of planar cavitating 

venturis

•	 In-orbit thermal performance evaluation of multi-

stage radiant cooler with varying sunshield opening 

[jointly with URSC-Bangalore]

Reference: https://www.iist.ac.in/aerospace/pradeepkumarp

Prathap C., Ph.D., Associate Professor

Burned gas Markstein length variation with different  
refined producer gas composition at 1 bar, 300K

A comprehensive analysis to display the effect of thermo-
diffusive, and hydrodynamic effects on laminar burning velocity
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Laminar burning velocity of n-dodecane-air mixture  
at 425K and 1-3 bar

Research Interest

•	 Burning Velocity, hypergolic combustion, Low calo-

rific value fuels, reaction mechanisms, Swirl flames, 

catalytic combustion, carbon fiber formation, bio-

mass gasifier, IC engines, microgravity combustion, 

laser ignition, hybrid rocket propulsion, Direct Con-

tact Condensation

Research Highlights

•	 An innovative ranking system to address compre-

hensive stability of laminar burning velocity of low 

calorific value fuels such as producer gas towards 

thermo-diffusive and hydrodynamic instabilities

•	 Premixed n-dodecane-air was studied using a heated 

cuboidal combustion chamber. The measured lami-

nar burning velocity was used to test the existing 

detailed and skeletal reaction mechanisms

Reference:https://www.iist.ac.in/aerospace/prathapc

Praveen Krishna I.R., Ph.D., Associate Professor

Research Interest

•	 Nonlinear Dynamics

•	 Vibration

•	 Acoustics

•	 Nonlocal mechanics

Research Highlights

•	 Static bending behaviour of nanobeams utilizing 

size-dependant continuum theories.

•	 Highlight flaws in various techniques adopted by 

researchers investigating nanobeam bending prob-

lems.

•	 Develop consistent analytical and semianalytical 

solution methodologies concerning nanobeam elas-

tostatics.

Reference:https://www.iist.ac.in/aerospace/praveenkrishna

Rajesh Sadanandan, Ph.D., Associate Professor

Research Interest

•	 Aerospace Propulsion

•	 Clean Combustion

•	 Optical and Laser-based Diagnostics

Research Highlights

•	 The Influence of Varying Fuel Composition and Flow-

field on Turbulent Biogas-Like Flame Characteristics

•	 Renewable energy sources like biogas have complex 

chemical compositions where the percentage of its 

constituents (CH
4
,CO

2
, and minor constituents like 

N
2 

& H
2
) can vary depending on their source. This 

causes difficulties in practical applications as it af-

fects the combustion efficiency, flame stability, and 

pollutant emissions. The influence is experimentally 

investigated in an in-house developed non-premixed 

variable swirl burner using optical & laser diagnostic 

methods.

Time-averaged OH* chemiluminescence distribution, and RMS 
fluctuation under high swirl (HS)flow conditions showing the variations 
in heat release characteristics with changes in fuel composition (B1: 
CH

4
:CO

2
 =80%:20%, B2: CH

4
 :CO

2
 = 60%:40%)

Reference:https://www.iist.ac.in/aerospace/ 
rajeshsadanandan
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Raveendranath P., Ph.D., Adjunct Professor

Research Interest

•	 Efficient and locking free Finite Element Methods

•	 Modelling and analysis of nano-beam structures

•	 Coupled numerical simulation of Ablative compos-

ites

Research Highlights

•	 Developed a two-dimensional axisymmetric, un-

structured Finite volume model for thermochemical 

response of Carbon-Phenolic ablative composite.

•	 Decomposition kinetics model developed for Car-

bon-Phenolic material using thermogravimetry tests

•	 Arc jet tests conducted on Carbon-Phenolic material 

prepared at different ply orientations. Reference: https://www.iist.ac.in/aerospace/raveendranath

Salih A., Ph.D., Professor

Research Interest

•	 Computational Fluid Dynamics

•	 Simulation of Multiphase Flows

Research Highlights

• Development and investigation of an equation of 

state (EOS) for compressible water for the applica-

tion over a wide range of pressure.

• Numerical investigation of isothermal flow problem 

of an instantaneous valve closure in an irrigation 

pipe and the associated flow transients.

• Development of an analytical solution to a shock 

tube problem with compressible liquid as working 

fluid.

• Development of a mathematical model that incorpo-

rates an adaptive damping technique for the accu-

rate prediction of hydraulic surges in compressible 

liquids.

• Development of a hierarchical Cu-ZSM-5 catalyst 

coated on α-alumina foam support for NH
3
 Selective 

Catalytic Reduction (SCR).

• Numerical studies on the flow and heat transfer 

characteristics of rectangular regenerative cooling 

passages with lateral curvature for a high-area-ratio 

nozzle.

• Chill-down of Cryogenic feed lines - An insight into 

the influence of feed line orientation and mass flux 

on heat flux at inner wall.

Reference: https://www.iist.ac.in/aerospace/salih

Sam Noble, Ph.D., Reader

Research Interest

• Design and synthesis of mechanisms

• Robotics/ assitive mechanisms

• Optimal design

Research Highlights

• Bio-inspired Skeletal Model and Kinematics of Hu-

manoid Spine and Ribs

• Deployment mechanism for multifold mirror/ reflec-

tors

Reference: https://www.iist.ac.in/aerospace/samnoble
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Satheesh K., Ph.D., Associate Professor

Research Interest

• High temperature gas dynamics, Experimental aero-

dynamics, Laser absorption spectroscopy applica-

tions

Research Highlights

• Development of a TDLAS sensor in collaboration 

with Rajesh S.

• Uses H
2
0 as the absorbing  species

• Simultaneous measurement of temperature and 

concentration

• Validation under progress by applying to standard 

McKenna flame

Reference: https://www.iist.ac.in/aerospace/satheeshk

Shine S.R., Ph.D., Associate Professor

Research Interest

• Heat transfer in space applications

• Bio-fluid mechanics

• Bio-heat transfer

• Computational hemodynamics

Research Highlights

• Fluid–Structure Interaction Model for Assessing 
Aneurysm Initiation at the Circle of Willis

Hemodynamics associated with the arteries of the circle 
of Willis (CoW) is analysed to identify possible cerebral 
aneurysm initiation sites using computational methods. 
The wall shear stress (WSS) distribution and localized 
Von Mises stress (VMS) in Anterior Communicating Artery 
(ACoA) junction is the highest of all, indicating the risk 
of aneurysm initiation and rupture. Flow patterns due to 
geometrical features of CoW influence the distribution of 
WSS.

Analysis of human thermoregulatory mechanisms

IIST’s mathematical model assesses thermoregulatory 
mechanisms in hot and cold environments. Results indi-
cates that shivering and sweating are effective defenses 
for cold and hot conditions, respectively. Suppressing 
shivering is more effective than stopping vasoconstric-
tion for inducing therapeutic hypothermia. The result may 
be helpful for hot/cold stress management and design of 
drug protocols.

Reference: https://www.iist.ac.in/aerospace/shine
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V.S. Sooraj, Ph.D., Associate Professor

 

Machining and Precision manufacturing

Research Interests

 • Machining and Precision Manufacturing

 • Subtractive and Additive Manufacturing

 • Machining of Composites/ difficult-to-cut Aerospace 
Materials

 • Green practices in Machining

 • Abrasive Processing and fine finishing

 • Design for manufacturing, applied to satellite/payload 
systems and bio-medical instrumentation

Research Highlights

 • Design and Development of reconfigurable grinding 
wheel system with self-generated cold air cooling 
system and self-adaptable (sweating type) lubrication 
system, with the aid of additive manufacturing.

 • Design and Development of Intermittent - Progressive 
Machining Strategy for Fibre Reinforced Polymer 
Composites.

 • Studies on Bio-inspired Human Skeleton modelling for 
humanoids.

 • Design and Development of mechanical package 
(Additive as well as subtractive manufacturing) for 
payloads and sensors for IIST (SSPACE) space Missions.

 • Modelling and experimental studies on abrasive 
processing (Surface generation, thermal and related 
aspects).

Reference: https://www.iist.ac.in/aerospace/sooraj

Vinoth B.R., Ph.D., Associate Professor

Research Interest

•	 Flow instability

•	 Aerodynamcis and Aeroacoustics

•	 Unsteady flows

Research Highlights

•	 New calibration procedure is proposed to improve 

the accuracy of Hot-wire anemometer.

•	 Experimentally demonstrated that rectangular 

low-density jet can become unstable through sub-

critical Hopf bifurcation.

•	 Spatiotemporal stability studies demonstrate that 

the base flows from the Navier–Stokes equations are 

required to predict the critical conditions in low-den-

sity jets. Reference: https://www.iist.ac.in/aerospace/vinothbr
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2.2 Department of Avionics
Vision

To be globally recognized for being at the forefront of in-

novation in higher education and research for empower-

ing students in Avionics and allied areas to contribute sig-

nificantly to the benefit of the society at large and Indian 

space science and technology.

Mission

• Inspire and educate our undergraduate, postgrad-

uate and doctoral students and impart deep under-

standing of Electrical, Electronics and Communica-

tion, Computing and related areas.

• Nurture the spirit of innovation and creativity among 

students and contribute to the growth of the nation 

through excellence in teaching, research and devel-

opment following ethical practices.

• Develop skills in design and building of systems that 

impact society and space technology.

• Continue to collaborate and establish a peer-to-peer 

network with institutions and industries of national 

and international repute.

Core Research Focus 

(a) Computer vision

(b) Intelligent robotics and Machine learning with appli-

cations

(c) Control systems

(d) Digital Signal Processing and Communication Sys-

tems

(e) Microwave and RF design

(f) Power electronics

(g) VLSI and Microsystems

Fact File 

Number of faculty : 23

Technical Staff : 12 

Tutors/ Technicians : 02

Research Scholars : 86

Ph.Ds conferred : 09

Laboratory/Research Facilities

Department of Avionics, IIST has 14 instructional labs 
and 16 research labs; which include

• Analog Electronics Lab

• Basic Electrical Lab

• Basic Electronics Lab

• Computer Networks Lab

• Control System Lab

• Digital Communication Lab

• Digital Electronics Lab

• Digital Signal Processing Lab

• ECAD Lab

• Instrumentation and Measurement Lab

• Microprocessor and Microcontroller Lab

• Navigation Systems and Sensor Lab

• Power Electronics Lab (UG)

• RF and Microwave Lab (UG)

• SSPACE Satellite ground station

• Small Spacecraft Systems & Payload Centre (Elec-

tronics Fabrication & Research Lab)

• Advanced Antenna Fabrication and Characterization 

Lab

• Advanced Microwave Lab

• Advanced Wireless Communication Research Lab

• VLSI & Microsystems Lab

• Micro/ Nanosystem characterization Lab

• MEMS and Nano FAB Phase-1

• NEM Sensor Systems Lab

• Chemi Sens Lab

• Internet of Things Lab

• Virtual Reality Lab

• Image Processing and Computer Vision Lab

• Communication Networks Lab

• Power Electronics in Electrical Distribution System 

Lab

• Power Electronics Research Lab

Research and Developments

• The RF and Microwave research facility is augment-

ed with an anechoic chamber to measure the far field 

radiation pattern of antennas. This facility has the 

capability to work from 1GHz to 18 GHz.

• Faculty members from the department have been 

contributing actively to Advanced Space Research 

Group (ASRG) activities. The Department has 6 ASRG 

projects and few more under discussion. [https://

www.iist.ac.in/departments/projects/46].

• Department has initiated MoUs with various Indus-

tries / R&D organizations including
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• TU-Delft

• IEEE, New Jersey

▶  Iowa State University, Ames, IA, USA.

▶  IIIT Kottayam

▶  CDAC Trivandrum

▶  Regional Cancer Center (Trivandrum), 

NIIST, and RGCB.

▶  CeNSE, IISc, Bangalore (Meity INUP)

• Faculty members from the Department hold various 

externally funded projects, funded by DST-SERB, 

DBT, DRDO, KSCSTE/ETPetc. [https://www.iist.ac.in/

departments/projects/46]

Research Outcomes/ Publications

International Journal : 52

Conferences : 48

Books : 01

Book chapters : 02

Patents : 03 (Under review)

Contributions to Institute Level Space Missions

• Department of Avionics is actively involved in devel-

opment of Small Satellites and Payload development 

(SSPACE) activities at IIST, with focus on Systems 

Engineering, Onboard Computer System, Electrical 

Power Systems, Communication System, Attitude 

determination and control systems, Payload elec-

tronics, and interface electronics for other subsys-

tems.

• Faculties from Avionics department is also involved 

in IIST Ground Station Development, maintanence 

and regular operations of spacecraft

• The Department is involved in ISRO space missions 

for developing Advanced Retarding Potential Analyz-

er for Venus and Mars Mission (ARIS-Venus/Mars)

Outreach Activities

• More than 16 conferences/ workshops/ seminars/ 

FDPs, participated by faculty members

• Reviews /Technical discussions at ISRO /other orga-

nizations/Institutes

• Contributed to various outreach activities for school/

college students initiated by Student Activity Board 

at IIST

• IEEE student chapter has been operational and ac-

tive since 2011. 5 student branch chapters are op-

erational as of today under this. Various workshops 

and seminars were organised by these branch chap-

ters. The department of Avionics in collaboration 

with the student branch chapters has organised 17 

expert lectures and hands on workshops.

Startup activities

• Dr. B. S. Manoj is an advisory board member and 

mentor for the non-profit startup Zeroing in Associ-

ation.

• Dr. Sudharshan Kaarthik is a mentor for a start-up 

company FluxxEV incubated at STIIC in IIST.

• Dr. Priyadarshnam is an advisory board member and 

mentor for LT Defense, Coimbatore for jointly devel-

oping LISAT satellite.

Faculty Profile

Anindya Dasgupta, Ph.D., Associate Professor

Research interests

•	 Control scheme development for modular solid state 

transformers

•	 Current sensor less control of high frequency link 

converters

Research highlights

Development of control schemes of utility interfacing sol-
id state transformers for

•	 Input parallel output parallel configurations

•	 Controlled phase-shedding / phase-addition capabil-

ities

Reference: https://www.iist.ac.in/avionics/anindyadgupta
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Anoop C. S., Ph.D., Associate Professor

Research Interest

•	 Sensor Electronics

•	 Direct-Digital Converters

•	 Analog Signal Processing

Research Highlights

•	 Design and Development of a GP-assisted 

multi-regiming digitizer for wide-span resistive sen-

sors

•	 Development of a novel through-shaft angle trans-

duction scheme and associated electronics for 

full-circle range.

•	 Improved digitizer Schemes suitable for interfacing 

with a wide-range current-output sensors

Geometric Programming (GP)-assisted  

MDR circuit for wide-span resistive sensors.

Experimental results demonstrating accurate  

operation of MDR over wide-span

Reference: https://www.iist.ac.in/avionics/anoop.cs

Basudeb Ghosh, Ph.D., Professor

Research Interest

•	 Design and analysis of active and passive metasur-

face antennas

•	 Computational electromagnetics

•	 Synthetic aperture radar and microwave imaging

Research Highlights

•	 Research on Metasurface antenna

 

Dual band beam shaping

  

Active Metasurface

Reference: https://www.iist.ac.in/avionics/basudebghosh
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Basudev Majumder, Ph.D., Associate Professor

Research Interests

•	 Application of Periodic structures in RF and Micro-

wave active and passive system design.

•	 Wireless Sensing and RF product design like Radar 

and Imaging devices.

•	 MMIC based devices for Space Applications

Research Highlights

•	 Design, study and numerical demonstration of a 5G 

wireless power transfer system as part of DST In-

spire Faculty Project.

•	 Designing different future phase shifter less one-di-

mensional frequency scanned array antennas. 

 

Reference: https://www.iist.ac.in/avionics/basudevmajumder

Chinmoy Saha, Ph.D., Professor

Research Interest

•	 Time Modulated Antenna Array (TMAA) for far-field 

wireless power transfer application

•	 Metasurface Based Antennas for Microwave Wireless 

Power Transfer and Energy Harvesting

•	 Design and Development of Antenna Systems for 5G 

and cognitive radio applications

•	 Ground Station Antenna Design for Satellite Tracking 

Applications

Research Highlights

•	 Design of dual- and tri-band ground station antennas 

for X-, S-X, and S-Ka band

•	 Channelling network integrated dual-band metasur-

face energy harvester

•	 Multifunctional UWB Antennas for various CR 
applications

Fig. (a) Evolution of unit cell structure from SSL and EICR, 
(b) Fabricated metasurface structure - Front View

(c) Fabricated metasurface structure – BackView, (d) The 
efficiency plot of metasurface structure with WBPCN.

Reference: https://www.iist.ac.in/avionics/chinmoysaha

Chris Prema S., Ph.D., Associate Professor

Research Interest

•	 Efficient utilization of Spectrum, Cognitive radio 

based Intelligent communication.

•	 Localization and sensing in B5G/6G communication, 

Spectrum Mapping

•	 AMC, Sparse signal processing.

Research Highlights

•	 Co-operative positioning and localization in D2D 

communication using tenzorization.

•	 Automatic modulation and classification using cu-

mulants.

•	 Design of low complexity sub-Nyquist wideband re-

ceiver.

Reference: https://www.iist.ac.in/avionics/chrisprema
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Deepak Mishra, Ph.D., Professor

Research Interest

•	 Deep learning architectures for space applications 

and societal usage

•	 Representation learning and computer vision

•	 Mobile robot navigation algorithms

•	 Point cloud processing

•	 Augmented reality

Research Highlights

•	 Person re-identification and tracking using optimal 

transport theory

•	 Geometric deep learning for time series analysis of 

multivariate bio signals

•	 Machine learning driven augmented reality-based 

campus walkthrough

•	 Tracking and now casting of convective storms 

Reference: https://www.iist.ac.in/avionics/deepak.mishra

Harsha Simha M.S., Ph.D., Associate Professor

Research Interest

•	 Spacecraft Attitude Dynamics., Control and Estima-

tion

•	 Cooperative control, Control of Unmanned Aerial ve-

hicle

Research Highlight

•	 Modelling and Control of port dynamics of a quad-

copter

•	 Lie-group variational integrator based Sensor Fusion 

Algorithm using uncertainty ellipsoid for Spacecraft 

Attitude Estimation

•	 Attitude control of satellite using single Gimbal con-

trol moment gyroscope

•	 6D trajectory, guidance and control development for 

air-breathing phase of reusable launch vehicle 

Reference: https://www.iist.ac.in/avionics/harshasimhams

Immanuel Raja, Ph.D., Assistant Professor

Research Interest

•	 Analog, mixed-signal, RF IC design

•	 Payload electronics design

•	 RF subsystems for small satellites and payloads

Research Highlights

•	 Tape-out in 180nm – Programmable instrumenta-

tion amplifier, test inductors, physically-unclonable 

function.

•	 Tape-out in 65nm – full transmitter at 28 GHz for 5G 

applications, injection-locked oscillators at 28 GHz, 

105-110 GHz fundamental oscillator with on-chip 

antenna, injection-locked dividers, Class-G PA at 28 

GHz

Reference: https://www.iist.ac.in/avionics/immanuelraja
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Lakshminarayanan R., Ph.D., Associate Professor

Research Interest

•	 Statistical Learning Theory (Machine Learning) and 

Its Applications to Communications Systems and Im-

age Processing.

•	 Dynamic Compressed Sensing.

Research Highlights

•	 Phase prediction for Compensation in Free Space 

Optical Communication.

•	 Robust Detection of Mini and Micro Drones using 

Mutiple Signatures.

•	 Estimation and Prediction of Amplitudes of the 

Sparse Coefficients of Time varying Signals.
Reference: https://www.iist.ac.in/avionics/lakshminarayanan

Manoj B.S., Ph.D., Professor

Research Interest

•	 Artificial Intelligence for Computer Networks, Ad-

vanced Satellite Networks, 6G Networks, Software 

Defined Wireless Networks, Complex Networks, Cy-

ber security, Quantum Big Data Analytics

•	 Research-oriented Teaching and Learning

Research Highlights

•	 Development of a Software-Defined Disruption Tol-

erant Network (SD-DTN) switch for the purpose of 

enabling disruption tolerant SDNs

•	 Development of prototype systems, experimental 

platforms, protocols, and algorithms for Space and 

High-Altitude Platform based IoT (SHAPE-IoT)

•	 Development of several advanced quantum-classical 

computer architectures for Big Data Analysis. Reference: https://www.iist.ac.in/avionics/bsmanoj

Palash Kumar Basu, Ph.D., Associate Professor

Research Interest

•	 Gas sensors: Development of Reliable gas sensors 

for domestic and space applications.

•	 Biosensor: Liquid Biopsy of cancer and early detec-

tion of cancers

Research Highlights

•	 The group is aimed to develop miniaturize gas sen-

sors to monitor the emissions from soil for precession 

agriculture. This Gas sensor technology will provide 

new dimensions in the field of precision agriculture, 

Air pollution monitoring system, Coal mines and 

man hole gas detection system in low cost.

•	 The group is conducting research to develop Biosen-

sor for Liquid biopsy of cancer. The protocol is opti-

mised. The necessary approval to conduct a clinical 

trial with the Regional Cancer Centre is under pro-

cess.

Optically Activated CO, CH4, NH3, and CO2 sensors (Version: 2) for various 
applications, including an environment monitoring system, manholes, and 
coal mines applications.  The same concept has been extended to develop gas 
sensors for Environmental Control and Life Support System (ECLSS) in thev

Reference: https://www.iist.ac.in/avionics/palashkumarbasu
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Priyadarshnam, Ph.D., Professor

Research Interest

•	 Control Systems, State transfer and Parameterisa-

tion in dynamical systems, mission design for small 

satellites, systems engineering of small satellites, 

design development of spacecraft subsystems, on-

board computer, flight software, electrical power 

systems, communication systems, attitude determi-

nation and control systems, structures

•	 The interdisciplinary centre Small-spacecraft Sys-

tems and PAyload CEntre (SSPACE) aims to develop 

spacecraft and sub-systems and futuristic missions 

using student small satellites and payloads for ISRO 

and IIST missions.

Research Highlights

•	 Designed and developed onboard computer and 

electrical power systems (TRL 9) for InspireSat1

•	 Designed and developed onboard computer and in-

terface card for the POEM platfrom (TRL 9) for the 

PILOT mission.

•	 Successfully realised the PILOT mission on the POEM 

platform.

Reference: https://www.iist.ac.in/avionics/priyadarshnam 

R. Sudharshan Kaarthik, Ph.D., Associate Professor

Research Interest

•	 Power Electronics and Electric Drives

•	 Electric Vehicle Technology

•	 Multi-motor drives

•	 Electrical systems for small satellites and payloads

Research Highlights

•	 Parallel operation of Integrated Battery Chargers is 

demonstrated with Split-phase machines for AWD 

vehicles

•	 Model Predictive Control for single phase IBC with 

active power decoupling is developed

•	 Control system for using an Induction generator for 

APU systems in Aircraft
Reference: https://www.iist.ac.in/avionics/ 

sudharshan.kaarthik

Rajeevan P.P., Ph.D., Professor

Research Interest

Control of Electric drives: Multiphase Drives – with focus 

on five phase Induction Motor Drives, Current Source In-

verter fed Induction Motor Drives, Speed Range Extension 

Schemes

•	 Pulse Width Modulation Techniques for VSIs and 

CSIs

•	 New configurations of Induction Generator System

•	 Applications of Power Electronics in Power systems

Research Highlights

•	 Virtual Voltage Vector based Control Schemes for 

Five-phase Induction Motor Drives.

•	 Fault Tolerant Control Schemes for BLDC Motor 

Drives with Open-end Windings.

•	 Speed Range Extension Schemes for Direct Torque 

Controlled PMSM Drives.

•	 Hybrid VSI-CSI fed Induction Motor Drives.

Reference: https://www.iist.ac.in/avionics/%20rajeevanpp
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Rajesh Joseph Abraham, Ph.D., Associate Professor

Research Interest

•	 Robust Control

•	 Control System and applications

•	 Power System Control

Research Highlights

•	 Control Systems and Applications

•	 Guidance and Navigational Control

•	 Robust Control and Applications Reference: https://www.iist.ac.in/avionics/rja

Sam K. Zachariah, Ph.D., Adjunct Professor

Research Interest

•	 Mathematical Modelling and Control of Under Actu-

ated Robots

•	 Stability analysis of hybrid dynamic periodic sys-

tems

•	 Control design for hybrid dynamic periodic systems 

based on Dynamic Behaviour Primitives

Research Highlights

•	 Mathematical modelling and Control design for NA-

SA’s Valkyrie Humanoid Robot on simulation plat-

form

•	 Mathematical Modelling and Control design for MIT’s 

Mini Cheetah Quadruped Robot on simulation plat-

form

•	 Mathematical modeling and Simulation of Above- 

the- knee Amputee with prosthetic leg being devel-

oped by VSSC.

•	 Mathematical modelling and Controller design for bi-

ped and quadruped robots being developed in DRDO 

as a part of STAR project. 

Reference: https://www.iist.ac.in/avionics/samzac

Seena V., Ph.D., Associate Professor

Research Interest

•	 CMOS-MEMS Sensor ASICs

•	 NEMS Nanomechanical Sensors-Polymer MEMS and 

Silicon MEMS sensor architectures and fabrication 

technologies

•	 Micro Electro Mechanical Systems (MEMS) based in-

ertial sensors

•	 MEMS Energy harvesters- Piezoelectric and Thermo-

electric based for self-powered sensors

Research Highlights

•	 CMOS MEMS Sensor ASICs with SGFET based Trans-

duction for open loop and closed loop micro acceler-

ometer, nano-N Force sensing, Ultra sensitivities Gas 

Sensors

•	 Ring-Flexure Membrane SGFET Gas sensor device 

and technology

•	 Silicon MEMS Nanomechanical Membrane Flexure 

sensor device and technology demonstration. Labo-

ratory prototype for hydrogen gas sensing applica-

tion

Reference: https://www.iist.ac.in/avionics/seena.v
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N. Selvaganesan, Ph.D., Professor & Head of Department

Research Interest

Control system design, Estimation theory, Biological mod-
elling, Fault diagnosis and Fractional order control.

Research Highlights

•	 Fractional order integer/complex coefficient PID 

controller design for complex coefficient systems to 

meet the various specifications along with stability 

in positive and negative frequencies

•	 Fractional Order Model for Cardiovascular Systems 

(CVS) with Baroreflex Control (including postural 

changes under normal and orthostatic conditions)

•	 Encryption/Decryption Algorithms for Secure Com-

munication using fractional order Chaotic based 

Hashed Key

•	 Development of more efficient algorithms for human 

health monitoring using analytical model and deep 

learning methods

Block diagram representation for baroreflex control

Reference: https://www.iist.ac.in/avionics/n_selvag

Sheeba Rani J., Ph.D., Associate Professor

Research Interest

On board algorithms for Satellite Image processing/
Image compression

•	 Hardware architectures for Signa/imagel processing, 

Machine Learning and AI applications

•	 Digital VLSI architectures for GNSS base band 

receivers, low power circuits, Hardware security

Research Highlights

•	 Developed Hardware architecture for onboard 

Satellite image compression.

•	 Developed VLSI architectures for Compressive 

Sensing Sparsity Independent reconstruction.
 

Hardware architectures for onboard satellite image compression. 

Reference: https://www.iist.ac.in/avionics/sheeba

Sooraj R., Ph.D., Associate Professor

Research Interest

•	 Micro ring resonator switches, logic gates and modu-

lators

•	 Semiconductor nanowire solar cells

•	 Optical beam steering

Research Highlights

•	 Micro ring off-axis based logic gates [NOT, AND and 

OR]

•	 Design of GaAs based nanowire solar cells 

Cross-sectional view of the photo generation profile across 

the nanowire solarcell for various nanowire thicknesses

Reference: https://www.iist.ac.in/avionics/sooraj.r
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Vanidevi M., Ph.D., Assistant Professor

Research Interest

•	 RIS based wireless communication

•	 OTFS based ISAC systems

•	 Embedding Communication data on radar signal for 

ISAC systems

Research Highlights

•	 Target parameter estimation for OTFS radar using 

sparse signal processing

•	 Fractional Delay Doppler Estimation for OTFS based 

ISAC systems

•	 Near field beamforming for RIS based communica-

tion

•	 Target localization for bistatic OTFS radar 

Reference: https://www.iist.ac.in/avionics/vani

Vineeth B.S., Ph.D., Assistant Professor

Research Interest

• Sequetntial decision making under uncertainty,

• Performance analysis and Optimization,

• Markov decision processes, Reinforcement learning,

• Communication Networks

Research Highlights

• Characterization of age of information for multiple 

access protocols and deterministic scheduling 

protocols and its relationship to transmit power in 

communication links.

• Performance analysis of control algorithms over 

communication networks.

Reference: https://www.iist.ac.in/avionics/vineethbs
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2.3 Department of Chemistry
Vision

To be a center of symbiosis of different branches of sci-

ence, ultimately leading to novel material development, 

their testing and applications in diverse areas of Mate-

rials Science and Technology including future space pro-

grams of the nation.

Mission

• To provide excellent teaching and research environ-

ment for undergraduate, postgraduate and doctoral 

students in diverse areas of Material Science & Tech-

nology

• To facilitate the design and development of novel 

materials and processes to meet future technological 

challenges

• To achieve the goal of contributing to India’s future 

space missions including the Human in Space Pro-

gram

Core Research Focus

(a) Composite Materials

(b) Chemical/ Electrochemical Sensors

(c) Electrochemical Energy Storage

(d) Organic Functional Materials

(e) Materials for Sustainable Applications

(f) High Temperature Materials

(g) Biology Payload for Human Space Program

Fact File 

Number of faculty : 09*

Technical Staff : 02

Tutors/Technicians : 02

Non-teaching Staff : 02

Research Scholars : 40

Ph.Ds conferred : 03

*(including one DBT faculty)

Laboratory / Research Facilities

The department of chemistry has one BTech/MTech 
instructional lab and following 9 research labs:

• Materials characterization lab

• Nanoscience lab

• Inorganic lab

• Organic lab

• Polymer processing lab

• Chemistry engineering lab

• Physical chemistry lab

• OLED Lab

• Battery fabrication lab

Research and Developments

• Faculty members from the department have been 

contributing actively to Advanced Space Research 

Group (ASRG) activities. So far, five projects have 

been approved under the ASRG scheme.

• Faculty members from the department hold various 
externally funded projects, funded by DRDO, DBT, 
HSFC-Gaganyaan and ISRO.

Research Outcomes/ Publications

International journals : 42

Conference papers : 12

Book : 01

Book chapters : 06

Patents : 1 (submitted)

Projects : 05

Contributions to Institute-Level Space Missions

• The Department of chemistry is actively involved in 

the design and development of novel materials and 

processes to meet future technological challenges 

including human in space program.

• The Human Spaceflight Centre funded Space Biolo-

gy payload for the developmental flights of the Ga-

ganyaan Mission (Pls: Dr. K. G. Sreejalekshmi and 

Dr. Ravi Kumar Hosamani, Dharwad, Karnataka) had 

cleared the System Concept Review and the proto-

type for test purposes was developed. TIFR Mumbai 

had entered an MoU with IIST for sharing the hard-

ware developed by IIST for conducting their planned 

spaceflight research.

• Faculty members from the department undertake in-

terdisciplinary research projects funded by IIST and 

projects in areas of high relevance to the space pro-

gram in collaboration with ISRO.

Outreach Activities

• More than 25 conferences/ workshops/ seminars, 

participated by faculty members

• Reviews/Technical discussions at ISRO/other orga-

nizations/ Institutes

• Contributed to various outreach activities for school/

college students initiated by the Student Activity 

Board at IIST
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Startup activities

1. SPACETIME 4D Printing Solutions LLP is a startup 

initiative by one of the alumni from the Department 

of Chemistry is focused on the development of cus-

tomized 3D printers for Materials Research. Current-

ly, Spacetime is developing a new type of 3D printer 

called MAREP300. It is a 3D Printer dedicated to ma-

terial research and composite development through 

direct extrusion additive manufacturing technology. 

Raw materials can be directly used as input, an ex-

quisite feature, in sharp contrast to filament feeding 

in conventional 3D printers.

2. INTERCOSMOS Pvt Ltd: Incubated within the De-

partment of Aerospace Engineering, this startup, fo-

cusing on the development of green propellants is 

supported for their chemistry-related experiments 

by the laboratories of Department of Chemistry.

Faculty Profile

Gomathi N., Ph.D., Associate Professor

Research Interest

• Metal-organic framework (MOF)

• Electrochemical sensing

• Membrane-based water purification

• Nanomaterials for carbon capture

Research Highlights

• Developed bimetallic MOF-activated carbon-based 

composite material for enhanced carbon capture

• Removal of emerging contaminants achieved by 

using mixed matrix membrane with bi-metallic MOF

• Developed bimetallic MOF-based electrode for 

electrochemical sensing of antibiotic

Reference:https://www.iist.ac.in/chemistry/gomathi

Jobin Cyriac, Ph.D., Associate Professor

Research Interest

• Nanomaterials-based fluorescence chemical sensors, 

Surface-enhanced Raman spectroscopy (SERS), Mass 

spectrometry

Research Highlights

• Demonstrated Ni(OH)
2
 nanosheets-based electro-

chemical sensors for selective detection of dopa-

mine, uric acid and α-Lipoic acid.

• A green hydrothermal route for the selective synthesis 

of various morphologies of WS
2
 nanomaterials, viz. 

quantum dots (QDs), nanosheets and hybrid QDs-

nanosheets was established.

Reference: https://www.iist.ac.in/chemistry/jobincyriac

Kuruvilla Joseph, Ph.D., Outstanding Professor and Dean (SA, SW & Outreach)

SEM image of GO and GO-g-PVP
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Research Interest

• Epoxy Toughening using novel toughening agents

• Materials for EMI shielding

• Carbon fibers from lost cost precursors

• Biosensors

• Advanced polymer composites for multi-functional 

applications
  

Schematic of GO-g-PVP

Research Highlights

• Development of flexible and efficient materials for 

EMI shielding

• Preparation of low-cost carbon fibers

Reference:https://www.iist.ac.in/chemistry/kuruvilla

Mary Gladis J., Ph.D., Associate Professor

Research interest

• Li-ion/ Metal-sulphur batteries

• Supercapacitors

• Corrosion & coatings

Research Highlights

• Developed a carbon nanotube/ manganese sulfide 

composite-based separator coating for Li-S 

batteries which delivered a superior electrochemical 

performance (discharge capacity of 876 mAh g-1 at 

0.5 C) with controlled self -discharge properties.

• Developed a biomass-derived porous carbon-based 

supercapacitor (coin cell) that exhibited a maximum 

energy density of 67.8 W h kg−1 and power density 

of 15,000 W kg−1 with ~88% capacitance retention 

after 10,000 cycles.

Reference: https://www.iist.ac.in/chemistry/marygladis
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Nirmala Rachel James, Ph.D., Professor

Research Interest

• Polymer composites for EMI shielding applications

Research Highlights

• Developed Flexible N-Doped Carbon Nanofiber-

Polydimethylsiloxane Composite Containing 

La0.85Sr0.15CoO3−δ  Nanoparticles for Green EMI 

Shielding

• Dveloped Highly flexible, PEDOT:PSS-

Polyvinylpyrrolidone Coated Carbon Nanofiber-

Polydimethylsiloxane Composite for Electromagnetic 

Interference Shielding

• Developed Carbon black incorporated carbon 

nanofiber based polydimethylsiloxane composite for 

electromagnetic interference shielding

EMI shielding by La
0.85

Sr
0
.
15

CoO
3−δ

 Nanoparticles incorporated 
carbon nanofiber

Reference: https://www.iist.ac.in/chemistry/nirmala

Prabhakaran K., Ph.D., Professor

Research Interest 

Ceramic processing using natural binders, SiBOC foams 

for thermal protection, Materials for microwave dielectric 

and EMI Shielding applications

Research highlights

• Thin carbon grids are developed from used cotton 

cloth

• The carbon grids of thickness nearly 0.6 mm shows 

adequate tensile strength

• The carbon grids exhibit reflection dominated EMI 

shielding with total shielding effectiveness as high as 

X dB

• The shielding effectiveness increases with an 

increase in carbon grid width and decrease in empty 

grid size
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SEM microstructure (L) and EMI shielding effectiveness in the X-band region (R) of the carbon grid produced from used cotton grid

Reference: https://www.iist.ac.in/chemistry/prabhakaran

Sandhya K.Y., Ph.D., Professor & Head

Research Interest

• Green synthetic strategies for nanomaterials for 

electrochemical sensors, water remediation, energy 

storage and environmental applications. Upcycling of 

plastic wastes to activated carbon.

Research Highlights

• Plastic derived carbon based TiO2 composite as a 

novel photocatalyst with remarkable recyclability for 

the degradation of organic dyes in water.

• The catalyst shows 100% recyclability for 50+ cycles 

for different organic dyes.
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(L). Digital images showing the recyclability; (R). Photocatalytic efficiency of the photocatalyst for the photodegradation of methylene blue dye 

Reference: https://www.iist.ac.in/chemistry/sandhya

Sreejalekshmi K.G., Ph.D., Professor

Research Interest

• Smart and functional Materials

• Space life sciences

• Bioastronautics

Research Highlights

• Combinatorial library of potential furin inhibitors

• Molecular docking and molecular dynamic 

simulations

• Key interactions with furin’s catalytic triad

Reference: https://www.iist.ac.in/chemistry/sreeja
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2.4 Department of Earth and Space Sciences

Vision

To be a department trusted for scientific excellence where 
learning and research contribute to the advancement of 
science and society, bridging the gap between technology 
and its application to fundamental research in the space 
sciences.

Mission

• To offer postgraduate and doctoral programs in 

interdisciplinary and emerging areas associated with 

Earth and space sciences.

• To provide innovative and sustainable solutions for 

space missions through cutting-edge research.

• To be an intellectual ecosystem by establishing 

collaboration between academia and industry.

Core Research Focus

(a) Astronomy and Astrophysics

(b) Atmospheric and Ocean Sciences

(c) Remote Sensing

(d) Planetary Geosciences

Fact File 

Number of faculty : 14

Tutors/ Technicians : 03

Non-teaching staff : 01

Research Scholars : 49

Ph.Ds conferred : 03

Laboratory/ Research Facilities

The Department owns 4 instructional labs and 8 research 
labs, which include;

•	 Astronomy Lab

•	 Atmospheric and Ocean Sciences Lab

•	 Remote Sensing Lab

•	 Geology/Planetary Geosciences Lab

•	 National facility for Hyperspectral Analyses

•	 Regional Centre for Geodesy

•	 Areal Lidar Survey

•	 Climate Observatory, Ponmudi

•	 Aerosol Research

•	 IIST Balloon Launch Facility

•	 Automatic Weather Station

•	 Planetary Analogue Research Facility

Research and Developments

The department’s research activities are interdisciplinary 
in nature, they aim to bridge the gap between technolog-
ical advancement and its application to fundamental re-
search areas in Earth and Space sciences. The research 
activities focus on diverse fields of Earth System Science, 
Astronomy & Astrophysics and Geoinformatics.

Faculty members of the department have been actively 
involved in the Advanced Space Research Group (ASRG) 
activities. Three projects have been approved till date 
under the ASRG scheme.

•	 The Ponmudi Climate Observatory has facilities for 

high-end research on aerosol-cloud interactions 

studies. A Regional Centre for Geodesy is established 

in IIST with funding from DST. Aerial LiDAR data 

and an orthophoto of Thiruvananthapuram city were 

obtained by Aerial Lidar Survey with funding from 

DST.

•	 The Department has initiated MoUs with various R&D 

organizations and national and international univer-

sities, including IIT Kharagpur, Mangrove Foundation 

Maharashtra and Niigata University, Japan.

•	 Faculty members of the Department hold various 

externally funded projects. The funding agencies 

include DRDO, DST-SERB, MoES, DBT, Mangrove 

Foundation Maharashtra, and Max-Planck Society, 

Germany.

Research outcomes - Fact File

International Journals : 41

Conferences : 23

Books : 01

Contributions to Institute Level

Space Missions

•	 Faculty members of the department are 

contributing to the Small Satellite Payload 

development (SSPACE) activities, Balloon launch 

facility for the measurement of the vertical profile 

of ozone with meteorological parameters, Student 

Satellite Programme (SSP), ExoWorld and so on.

•	 Faculty members are involved in payload 

development, science formulation, and data 

processing of ISRO missions to the Moon, Mars, 

Venus and Sun.
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Outreach Activities

•	 Conducted various outreach / training programmes 

for school and college students such as Geoconnect, 

Astronomy School, STORM etc. Contributed actively 

to various outreach activities for school/college 

students initiated by Student Activity Board of IIST.

•	 Students and faculty members of the department 

actively participated various conferences, workshops, 

seminars, FDPs and so on.

•	 Actively involved in Reviews/ Technical discussions 

of ISRO and many national and international research 

organizations/ Institutes.

Start-up activities

Bhuh Pramaan is a Bengaluru based start-up company be-
ing incubated under the Space Technology Innovation and 
Incubation Centre, IIST. Being mentored by the Remote 

Sensing Faculties of the Department of Earth and Space 
Sciences, Bhuh Pramaan is dedicated to developing inno-
vative solutions in the satellite image and geospatial data 
processing. Bhuh Pramaan juxtaposes satellite data with 
machine learning algorithms to process petabytes of data 
in near real-time scenarios. The services include analyze, 
visualise data, and generate  tangible insights to act on 
key pointers and provide customized solutions. Our pre-
dictive analytics simplifies complex information into com-
prehensible, actionable deliverables that ensure timely 
decisions.  Capitalizing on the democratization of earth 
observation data through satellite  constellations, satel-
lite data analytics has catapulted into the most sought-af-
ter market and is growing. The demand for easy-to-use, 
reliable, and robust analytics solutions in a market that 
is currently controlled by complex and costly solutions, 
Bhuh Pramaan is positioned to become a leading solution 
provider in the satellite data analytics domain.

Faculty Profile

Anand Narayanan, Ph.D., Professor

Research Interest

• Understanding the physical and chemical evolution 

of galaxies and intergalactic medium

• Studying large scale outflows from Active Galactic 

Nuclei

• Understanding the role of environment in regulating 

galaxy properties

Research Highlights

• Reported the presence of multiphase gas and metals 

in intra-group environments and in the outskirts of 

galaxy clusters.

• Completed one of the largest surveys to date of 

ionized carbon in diffuse form in the low redshift 

universe, which resulted in the estimates of their 

contributions to cosmic baryon density, and in the 

metallicity of the intergalactic medium.

Reference: https://www.iist.ac.in/ess/anand

Anandmayee Tej, Ph.D., Professor

Research Interest

• High-mass star formation

• Particle acceleration in stellar systems

• Probing atmospheres of solar system objects from 

stellar occultation events

Research Highlights

• Using new continuum and molecular line data 

from the ALMA Three-millimeter Observations of 

Massive Star-forming regions (ATOMS) survey, we 

have revealed Fragmentation and multi-scale gas 

kinematics in the globally contracting protoclusters 

G12.42+0.50 and G19.88-0.53. From the large- 

scale converging filaments to the collapsing cores, 

the gas dynamics in these protoclusters show scale-

dependent dominance of turbulence and gravity. The 

combination of these two driving mechanisms needs 

to be invoked to explain massive star formation in 

the protoclusters.
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Plots showing the gas kinematics in G12.42+0.50 protocluster.
(a) Skeletons of the identified filaments are overlaid on the colour 
composite image of the region around G12.42 using Spitzer 3.6 
µm (blue), 4.5µm (green) and 8.0µm (red) bands. (b) Velocity 
integrated intensity map of the 13CO (3 - 2) molecular line transition 
is shown in colour scale. The velocity peaks of 12CO (3-2) are 
overlaid on it. Dashed square box represents the region of the 
ATOMS maps shown in panel (c) and (d). (c) Peak velocity map 
of H13CO  ̧(1 - 0) overlaid with filaments F2, F6, F7, F8, and F9. (d) 
The velocity peaks of H13CO(1-0) extracted along the filaments (F2, 
F6, F8, and F9) are overlaid on the moment zero map of H13CO (1 – 0) 
for the region associated with G12.42+0.50 shown in colour scale. 
The identified 3 mm cores are shown as black ellipses. The beam sizes 
are shown at the bottom right of each figure

Reference: https://www.iist.ac.in/ess/tej

Chandrasekar A., Ph.D., Outstanding Professor & Dean (Academics)

Research Interest

• Land-Atmosphere Interaction Process

• Data Assimilation

Research Highlights

• Investigated the impact on enhanced forest 

conditions on the land surface characteristics over 

Central India using LIS.

• Analysed soil moisture estimates from regional and 

global datasets over the Indian region.

• Assessed impact of EnKF data assimilation of satellite 

derived soil moisture over the Indian region using 

LIS. 

• Investigated the impact of enhanced forest condition 

on the regional weather over Central India using NU-

WRF. 

• Investigated the impact of different rainfall forcings 

on the soil moisture distribution over India using LIS.

Reference: https://www.iist.ac.in/ess/chandra

Rama Rao Nidamanuri, Ph.D. Professor & Head

Research Interest

 • Remote sensing

 • Methods and algorithms for processing and analysis 

 • Hyperspectral image processing: acquisition 

methods, automatic analysis processes

 • 3D modelling of landscapes using LiDAR point clouds 

 • Real time image analysis approaches

 • Remote sensing sensors development: imaging 

spectrograph

 • Spectral mixture modelling and trace material 

detection in ultra high resolution imagery 

 • Atmospheric and radiative transfer modelling: region 

sensitive atmospheric correction modelling for 

multispectral and hyperspectral sensors

Research Highlights

 • Developed a transferable technology for fractional 

material detection for agriculture and environmental 

monitoring applications.

 • Proposed and experimentally demonstrated 

microplastics mapping technology.

 • Developed and demonstrated site independent 

machine learning based technology for soil 

parameters retrieval using remote sensing data.

 • Developed a design prototype for hyperspectral 

imaging sensor.

 • Developed an automatic drone image analysis 

framework for crop mapping on the go.
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Resmi Lekshmi, Ph.D. Associate Professor

Research Interest

• Gamma-Ray Bursts

• Electromagnetic counterparts of gravitational wave 

events

• Fast Radio Bursts

• Time domain astronomy

Research Highlights

 • Studied the properties of the high redshift short GRB 
200826A.

 • Compared this source with GRBs of other short and 
long GRBs (though to be of collapsar origin). 

 • Found that GRB200826A has properties similar to 
long GRBs.

 • Noticed that this is true abouthigh-z short GRBs in 
general, which means they can likely be ofcollapsar 
origin.

Non-collapsar probability of short GRBs vs their redshifts,  
color coded by the burst duration. 

GRBs in the duration - spectral peak plane. Color coded by the 
probability for them to be of being a short GRB.

Reference: https://www.iist.ac.in/ess/l.resmi

Gnanappazham L., Ph.D., Professor

Mapping the mangrove species, Malad Creek, Mumbai

Research Interest

• Harnessing the potential of Geospatial tools for 

species level mapping of Indian mangroves and 

understand tidal dynamics

Research Highlights

• Explored the potential of open Google Earth images 
for mapping mangrove species

• Multi source remote sensing for improving the 

biomass estimation of mangroves.

• Understanding the influence of tidal dynamics on 

mangroves

Reference: https://www.iist.ac.in/ess/gnanam
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Govindan Kutty M., Ph.D., Associate Professor

Sensitivity of forecast metric 24-h accumulated area-averaged 
precipitation valid at 72-h lead time to analysis sea level pressure 

for (a) univariate and (b) multivariate.

Research Interest

• Data Assimilation and Predictability

• Ensemble methods

• Extreme Weather events modelling

• Numerical Weather Prediction

Research Highlights

• Developed a multivariate approach to understand the 

key synoptic features for extreme rainfall

Reference: https://www.iist.ac.in/ess/govind

Jagadheep D., Ph.D., Professor

Research Interest

• High-mass star formation

• Galactic Structure

• Astronomical masers

Research Highlights

• A multi-wavelength study of the W33 Main region

• The dynamics of the ionized gas around the W33 

Main ultracompact HII region have been studies 

using radio recombination lines using the Giant 

Metre Wave Radio Telecope (GMRT) and data from 

the international GLOSTAR survey. The observations 

detected prominent emission from W33 main and 

also detected another HII region south-east of W33 

Main. The recombination line data show a clear 

velocity gradient across W33 Main highlighting 

interactions between multiple molecular clouds. The 

data also reveal that the second HII region south-east 

of W33 Main is in the process of expansion due to 

pressure difference between the HII region and the 

ambient interstellar medium.

The figure shows the velocity field (left panel) and the velocity 
dispersion (right panel) of the W33 Main region. W33 Main is the 

source to the north while the second source to the south-east is 
another older HII region that is in the process of expansion. The 

dark circle shows the resolution of the map.

Reference: https://www.iist.ac.in/ess/jagadheep

P.R. Sinha, Ph.D., Assistant Professor

Research Interest

• Mixing state of aerosols

• Aerosol-cloud interaction

Research Highlights

•	 Established elevated aerosol layer in the free 

troposphere over the Indian region using space-

borne Lidar observation and proposed formation 

mechanisms of the elevated aerosol layers. 

•	 Developed a Python package named “AeroMix” to 

provide an open-source tool for aerosol studies and 

to derive the possible mixing state from the ground- 

and satellite-based observations of aerosol optical 

properties.

• Workflow of the AeroMix for calculating aerosol 

optical properties with different mixing states of 

aerosols.

Reference: https://www.iist.ac.in/ess/prs
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Rajesh V.J., Ph.D., Professor

Stages of evolution of an impact-like structure  
in western Eos Chaos, Mars.

Research Interests

• Planetary Geosciences

• Terrestrial Analogues for Planetary Exploration

• Astrobiology

• Mineralogy and Petrology

Research Highlights

• Geomorphology and mineralogy of Eos chaos on Mars

• Understanding glacial processes and related features 

on the low latitudinal Mars.

• Spectrochemical characterization and isotopic 

investigation of ultramafic-hosted magnesites and 

associated rocks from southern peninsular India.

• Serpentine-magnesite Association of Salem 

Ultramafic Complex, Southern India: A Potential 

Analogue for Mars.

Reference : https://www.iist.ac.in/ess/rajeshvj, 
Stages of evolution of Eos Chaos, Mars

Ramiya A.M., Ph.D., Associate Professor

Fig: Web application for visualising flooding scenario over Karamana 
basin with 3D buildings and DEM derived from Aerial LiDAR data

Research interest

• Processing of very high resolution remote sensing 

data from UAV, airborne, satellite data

• 3D Point cloud data processing

• Spatial Database management

Research Highlights

• Developed a methodological workflow to create 3D 

building models in CityGML standard from airborne 

LiDAR point cloud. 

• Demonstrated the applicability of the proposed 3D 

CityGML models for flood simulation/modelling. The 

output from the model can be used by the decision 

makers to prioritize flood evacuation measures and 

flood risk management. 

• Developed a novel methodological approach for 

creation of information extraction system for urban 

planning and governance using airborne LiDAR point 

clouds in ontological data management layout and 

3D data Repository.

Reference: https://www.iist.ac.in/ess/ramiya

Samir Mandal, Ph.D., Professor

Research Interest

• Accretion physics and radiation processes around 

compact objects

• Spectral and temporal variability of X-ray binaries, 

AGNs

• Multi-wavelength study of Tidal Disruption Events
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Research Highlight

• We performed spectral and timing studies of the 

dynamically confirmed black hole MAXI J1820+070 

during the 2018 outburst. The outburst profile 

(evolution of flux with time) is shown in the figure. 

Swift/XRT (red circle) and NICER (green square) have 

good coverage over the entire event in the 0.8-10 

keV band. We also use AstroSat (blue star), NICER-

NuStar (green star) and XRT-NuStar (red star) data in 

10-60 keV. The first outburst (phase I-III) is a failed 

one, while the second (phase IV-VIII) is a successful 

outburst. The source shows spectral state transitions 

and the evolution of quasi-periodic oscillations 

frequency, RMS during outbursts.

Reference: https://www.iist.ac.in/ess/samir

Sarita Vig, Ph.D., Professor

Research Interests

• Protostellar Jets

• Massive Star forming Regions

• Globular Clusters

• Classification of YSOs with ML and AI techniques

Research Highlights

• Study of HH80-81 jet in near-infrared shock tracers 

of H
2
 and [FeII] lines

• Developed Numerical model of radio jets with 

thermal and non-thermal continuum emission

• Formation scenario of blue stragglers in Globular 

Cluster NGC5053 with AstroSat UVIT data

• Star-formation activity towards RCW42 using radio 

and infrared

Reference: https://www.iist.ac.in/ess/sarita

Vikram Khaire, Ph.D., Inspire Faculty

The color map is the full Doppler width (b in km/s) and column 
density of neutral hydrogen (N

HI
)distribution recovered from the NyX 

simulations of the mock Lyman-� forest, which is emulated by our new 
emulator based on machine learning. The black dots are the mock 
data sets we used in the inference to estimate the temperature of the 
intergalactic medium. Taken from paper Hu, Khaire, Hennawi et al 
2022, (MNRAS, 515, 2188).

Research Interest

• Intergalactic medium

• Galaxy formation

• Machine learning applications to Astronomy

Research Highlights

• We presented a new approach to measuring the 

power-law temperature density relationship and 

the photoionization rate of hydrogen gas in the 

intergalactic medium based on the Voigt profile 

decomposition of the Lyman-α forest into a set of 

discrete absorption lines with Doppler parameter b 

and the neutral hydrogen column density.

Reference: https://www.iist.ac.in/ess/vikramkhaire
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2.5 Department of Humanities
Vision

To attain excellence in Research, Teaching, and Learning 
with Social Sensitivity.

Mission

 • To mould scientists and engineers with humanitarian 

concern, management skills, and sensitivity towards 

the socio-economic reality of society.

 • To support the vision of the institute in providing 

a holistic education including ethical education, 

soft skills, entrepreneurial ability, and the spirit of 

innovation.

 • To bridge the gap between space technology and the 

socio-economic, cultural & managerial development of 

the country.

Core Research Focus

(a) Space Economics

(b) Technology Diffusion and Economic Development

(c) Cultural studies

(d) Gender Studies

(e) Supply chain Management

(f) Space Technology and Society

(g) Study of the Marginalized Communities

Fact File 

Number of faculty : 05

Technical Staff : 01

Tutors / Technicians : 01

Non-teaching staff : 01

Research Scholars : 23

Ph.Ds conferred : 02

Post-Doctoral students : 01

Senior Research Associate : 01

Laboratory / Research Facilities

Department of Humanities, IIST owns one instructional 
lab and one research lab

 • Language Lab

For imparting practical sessions on communication skills, 
including presentation skills, role playing, group discus-
sions, and also to give special sessions on listening and 
speaking skills.

 • Audio Visual Lab

The Audio Visual lab has offered help in the form of Con-

tent creation for in house activities, creation of hard spots 
graphics / animation and other videos, recording of Inter-
views, talks of dignitaries, expert lectures etc and docu-
mentation and archival of every important activity of IIST.

Research and Developments

 • The backbone of the departmental research activities 
is a vibrant PhD Programme. The faculty members in 
the department maintains an impressive number of 
extramural and IIST- ISRO projects.

 • Department has initiated MoUs with Centre for 
Development Studies (CDS) and the US Consulate.

 • The faculty members contribute not only to the 
disciplines as traditionally constituted, but also to new 
and emerging fields that cut across disciplinary lines. 
Studies are undertaken on diverse areas such as Tribal 
Cuisines, Muzuris Heritage, Supply Chain Management 
and the Impact of Tele-medicine on the Rural areas of 
the country. These projects are being funded by ISRO, 
ICSSR, DECU and Government of Kerala.

Research outcomes -Fact File

Journals published : 15

Conferences Attended : 2

Plenary Sessions : 26

Book chapters : 1

Books : 1

Contribution to Indian Space Research

 • A collaborative work of the department with CDS has 

shed interesting light on India’s “space economy”. 

Applying an eclectic framework, the study has tried 

to analyse the size and structure of India’s space 

economy and the role of the state in shaping it. It also 

tries to provide some estimate of the productivity of 

the public investment in creating a space economy. 

In a first-of-its kind in the country, the study arrived 

at a figure of `.36,794 crore (approximately $5 

billion) for the 2020-21 fiscal. They also found that 

the estimated size of India’s space economy, as a 

percentage of the GDP, has slipped from 0.26% in 

2011-12 to 0.19% in 2020-21. In relation to GDP, 

India’s spending is more than that of China, Germany, 

Italy and Japan, but less than the U.S. and Russia.

 • A major project on the impact of telemedicine is being 
currently undertaken by the department sponsored 
by ICSSR. It tries to analyse the extend of utilization 
of telemedicine services in the country, the extend it 
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has diffused among the people and the barriers and 
accelerators of diffusion.

 • The department has also proposed a project in 
collaboration with VSSC on Indian Space Research 
Programme and its impact on the Indian Industries. 

Outreach Activities

 • Faculty members have delivered quite a good number 
of talks in the form of keynote addresses and had 
handled plenary sessions for conferences/ workshops/ 
seminars/ webinars and FDPs.

 • The social outreach club of IIST - Nirmaan is being 
manned by the faculty members of the department. 
Nirmaan organized camps for the students of the tribal 
settlement of Thenmala, Njaruneeli and Athirapalli 
forest division.

 • Department coordinated Episteme 2022, a two week 
residential science camp for 36 highly abled children 
between the age group of 9-14 years, selected from 
all over the country. It was organised by IIST in 
collaboration with Pravaha Foundation and Agastya 
International Foundation, AP.

 • Reviewers of various technical forums of ISRO, State 
Govt. and Central Govt., and various national level 

universities and institutes, and also editors / subeditors 
of reputed academic journals.

 • Contributed genuinely as motivational speakers in 
various forums at schools, colleges and universities.

 • Actively engaged in the print, visual and social media 
panel discussions on international and socioeconomic 
and cultural topics.

Contributions to Institute Level Activities

 • Department has initiated activities for including IIST 
under Unnat Bharath Abhiyan Programme coming 

under Government of India.

 • A six week English Language Support Programme 
was offered by the Regional English Language Office 
of the US Embassy. The programme coordinated by 
Dr. Bristow from the University of Emory consisted of 
modules in Technical Writing for B.Tech. First Semester 
students and Research Writing programme for M.Tech. 
and Ph.D. scholars. 

 • Department of Humanities is actively involved in many 
institute-level programs and committees. Various 
institute level clubs like Nirmaan, Quiz club, MUN Club, 
Drama Club, Dance Club, and Movie Club are manned 
by the them.

Faculty Profile

Babitha Justin, Ph.D., Associate Professor

Research Interest

• Cultural Studies

• Gender studies

• Pandemic Visual Cultures

Research Highlights

• Pandemic art and other visual cultures and especially 

on Covid art

• Working on Gender and History in the Muziris 

Heritage Project

Reference: https://www.iist.ac.in/humanities/babitha

Gigy J. Alex, Ph.D., Associate Professor

Research Interest

• Food and Cultural Studies

• Tribal Culinary Studies

• Food Representations in Cinema

Research Highlights

• Engaged in the project on Mapping of Tribal Cuisines

• Understanding Modernity and Sociocultural 

Significance of Cookbooks

Reference: https://www.iist.ac.in/humanities/gigy
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Lekshmi V. Nair, Ph.D., Professor

Research Interest

• Science, Technology & Society

• Study of Marginalized Communities

• Social Research

Research Highlights

• Impact of Mass Media on life and culture of Adivasi 

Communities in Kerala

• Impact of Telemedicine in the Remote Areas of India

• Indian Space Program and its impact on the industrial 

sector of the country.

Reference: https://www.iist.ac.in/humanities/ lvnair

V. Ravi, Ph.D., Professor

Research Interest

• Supply Chain Management

• Digital Supply Chain

• Sustainable Supply Chain

Research Highlights

• A combined AHP-TOPSIS multiple criteria decision-

making approach to evaluate the quantitative and 

qualitative data of sustainable supplier is proposed.

• In this research, ethics is taken as the fourth 

dimension of sustainability along with Triple Bottom 

Line, considering that it plays a crucial role in 

purchasing activity and supplier selection.

• The results indicate that economic factors still 

dominate during sustainable supplier selection in 

Indian context.

Reference: https://www.iist.ac.in/humanities/ravi

Shaijumon C.S., Ph.D., Associate Professor & Head

Research Interest

• Space Economics

• Development Economics

• Agricultural Economics

• Indian Macroeconomy 

• Neuro Economics

Research Highlights

• Estimation of indirect economic impacts of space 

technology in India

• Indian Space Program and its Impacts on Industrial 

sector

• Telemedicine and its impacts

Reference: https://www.iist.ac.in/humanities/shaiju
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2.6 Department of Mathematics
Vision

To be a distinguished centre for research and education 
in Mathematics and its applications, recognised nation-
ally and internationally for its high-quality research and 
teaching.

Mission:

 • Provide an excellent teaching and research environment 

for undergraduate, postgraduate, and doctoral students 

for critical and innovative thinking in different areas of 

Mathematics and its societal applications.

 • Foster research collaborations at the national and 

international levels to cultivate a dynamic and active 

research ecosystem.

 • Establish IIST as a prominent national-level knowledge 

center for a wide spectrum of mathematical activities.

Core Research Focus

(a) Commutative Algebra

(b) Control Theory

(c) Differential Geometry

(d) Machine Learning

(e) Numerical analysis

(f) Partial Differential Equations

(g) Queuing Theory and Time Series Analysis 

(h) Stochastic Modelling & Analysis 

Fact File 

Faculty :  11

Tutors/ Technicians : 03

Non-teaching staff :  01

Research Scholars : 26

Post-doctoral fellows : 01

Research Associates : 03

Ph.Ds conferred : 04

Laboratory/ Research Facilities

Department of Mathematics, IIST owns

 • One Programming lab

 • One M.Tech Machine Learning instructional lab

 • One Mathematics Research lab/ Conference room

 • One mini Research lab

Seminar/ Conference/ Workshop arranged

 • March 16-17, 2023, workshop on “Theory and 

Numerics of Differential Equations”, sponsored by 

SERB Project No. CRG/2021/002410 organized by the 

Department of Mathematics, IIST.

 • March 13, 2023 (as part of international Womens’ day 

and Pi day): “Women in Applied Mathematics”, Prof. 

Aekta Aggarwal, IIM Indore, MP.

 • March 8-10, 2023, “National Conference on Applied 

Mathematics and Numerics” (NCAMN 2022), jointly 

with the Department of Mathematics, Mar Ivanios 

College, Trivandrum.

 • December 23, 2022, (as part of National Mathematics 

day): “Ramanujan’s life and some of his impactful 

mathematical discoveries.”, Prof. Kalyan Chakraborty, 

Director, KSOM, Kozhikode, Kerala.

Mathematics Club talks

1. 01-06-2022 James T Kurian The Poincaré-Bendixson 
Theorem

2. 24-08-2022 Jogender Singh Fractal Geometry - an 
Introduction to Julia and Fatou Sets.

3. 07-10-2022 Sidhartha Patnaik Control Theory: 
History, Perspectives, Achievements, and Approaches

4. 09-11-2022 Janakiraman B Ring theoretic properties 
of C[0,1]

5. 14-12-2022 Sonu Bose Efficient Numerical Methods 
for Singularly Perturbed Differential Equations

6. 11-01-2023 Anjuna Dileep On unique determination 
of unknown spatial load in a damped Euler Bernoulli 
Beam

7. 08-02-2023 Utkarsh Rajput Formal systems and their 
applications

8. 22-02-2023 Subrahamanian Moosath K.S Some Basic 
Geometrical Concepts for Partial Differential Equations

9. 29-03-2023 Sudheer Mishra Groups and their 
conjugacy

Post-graduate course

The department offers an M.Tech. in Machine Learning 
and Computing.

Research and Developments

Faculty members collaborate actively with various na-
tional and international institutions and are having three 
externally funded projects from funding agencies like 
DST-SERB, NBHM etc.

Research outcomes - Fact File

Journal articles : 12

Conferences proc. : 02

Book chapters : 01

Extramural projects :  06
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Faculty Profile

C.V. Anil Kumar, Ph.D.,  Professor & Head

Research Interest

• Nonlinear Dynamics and Chaos in suspension 

rheology

• Time Series Analysis of naturally occurring data

Research Highlights

• We developed governing equations describing 

the migration of an arbitrary forced spheroid in 

an oscillating-shear flow at low Reynolds number, 

assuming a sufficiently diluted suspension to neglect 

the particle-particle interactions. The steady state 

solutions are found and analyzed in detail. We find 

the periodic solutions, analytically and the quasi-

periodic solution, numerically. We analyse the 

stability of both for the first time at least in periodically 

forced suspensions. We study the dependence of the 

size and shape of the attractor on the controlling 

parameters such as aspect-ratio, Reynolds-number, 

amplitude and frequency of the external force and 

initial orientations or positions of the suspension.

Reference: https://www.iist.ac.in/mathematics/anil

Deepak T.G., Ph.D., Professor

Research Interest

• Applied Probability, Stochastic Processes, Queueing 

Theory

Research Highlights

• Developed a general class of probability distributions 

and point processes by using phase type distribution 

as the mixing distribution. The point processes 

like Poisson-Lindley processes, Poisson-Gamma 

processes etc can be considered as particular cases of 

our processes, called Poisson-Phase type processes. 

This process can be used as a tool for modelling many 

random point processes appearing in practical life.

• Presently working on the modelling and analysis of 

some fluid queue problems, which can be considered 

as mathematical models of electric vehicle charging 

stations.

Reference: https://www.iist.ac.in/mathematics/Deepak

E. Natarajan, Ph.D., Associate Professor

Research Interest

Virtual element method for linear and nonlinear problems 

with specific focus on convection dominated diffusion re-

action problems. Algebraic multigrid method for sparse 

linear systems arising from the polygonal/polyhedral dis-

cretization.

Research Highlights

• Virtual element method for time-dependent convec-

tion diffusion models with nonlinear reaction term. 

Theoretical error analysis is performed, importantly 

an interesting lemma for the approximation error is 

proved in the hp version.

• Stabilization of the convection-diffusion system 

is studied using the VEM formulation. The branch 

solution technique is studied using the tools from 

theory of partial differential equations. Existence 

and stability of the discrete solution is discussed and 

the optimal rate of convergence is derived.

• Quasilinear PDEs over the polygonal discretization 

involve modern tools of numerical analysis. In this 

the theoretical analysis is much involved as the 

convection term is nonlinear. Rate of convergence is 

shown to be optimal in L2 and H1 norms followed by 

numerical experiments.

Reference: https:// www. iist.ac.in/mathematics/

thanndavam

Kaushik Mukherjee, Ph.D., Associate Professor

Research Interest

• Fitted-Mesh methods (FDM/FEM) for singularly 

perturbed PDEs/ODEs; Fractional-step methods for 

multi-dimensional PDEs; Computational methods for 

PDEs with non-smooth data; Computational methods 

for Delay Differential Equations; Numerical Analysis 

of nonlinear singular perturbation problems.

Research Highlights

• Numerical approximation of coupled system of 

differential equations has always been a subject of 

interest to many researchers due to application of 
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these types of differential equations in modelling 

various physical problems that arise in biology, 

epidemiology and ecology, and nuclear engineering 

etc.

• Due to the presence of small diffusion parameters, the 

system of differential equations reduces to a system of 

singularly perturbed differential equations. Solutions 

of such systems generally possess overlapping 

boundary layers. Due to this characteristic, it 

becomes computationally challenging to design 

parameter-uniform numerical methods, which can 

capture the solution accurately independent of the 

perturbation parameter.

• We investigate efficient numerical approximation to 

the scaled solution derivative along with the solution 

of a weakly coupled system of singularly perturbed 

convection-diffusion problems having diffusion 

parameters of different orders of magnitude.

• To achieve the goal, we construct a new layer-

adapted mesh, called generalized S-mesh that is 

appropriately adapted to the overlapping boundary 

layers. The specialty of using the generalized S-mesh 

is that it does not require increment of mesh-intervals 

N to enhance the accuracy of the numerical method; 

and henceforth, it enables to design cost-effective 

numerical technique.

• The current algorithm on the generalized S-mesh 

provides a robust numerical approximation in 

comparison with the standard Shishkin mesh and the 

Vulanovic L-mesh.

Reference: https://www.iist.ac.in/mathematics/Kaushik

Nicholas Sabu, Ph.D., Professor

Research Interest

• Mathematical Elasticity, Homogenization

Research Highlights

• Lower dimensional approximations of thin elastic 

and piezoelectric shells are studied. We have 

derived two dimensional models for various three 

dimensional elastic and piezoelectric structures with 

uniform and variable thickness. We have also studied 

the corresponding eigenvalue problems.

Reference: https://www.iist.ac.in/mathematics/sabu

Prosenjit Das, Ph.D., Associate Professor

Research Interest

• Polynomial automorphisms, Affine fibrations, 

Affine forms, Cancellation problems, Epimorphism 

problems, locally nilpotent derivations and allied 

areas.

Research Highlights

• Discovered the exhaustive class of locally nilpotent 

derivations of stably polynomial affine 2-fibrations 

having polynomial kernels.

• Discovered the exhaustive class of locally nilpotent 

derivations of affine 2-fibrations having affine 

1-fibration kernels.

• Discovered a criterion for an element of an affine 

2-fibration to be a residual coordinate.

Reference: https://www.iist.ac.in/mathematics/prosenjit.das

Raju K. George, Ph.D., Outstanding Professor, Dean (R&D, IPR)

Research Interest

Mathematical Theory of Control, Machine Learning 

Research Highlights 

• Controllability Analysis of Networked Systems. We 

investigate controllability properties of networked 

systems characterized by heterogeneous nodes 

as well as homogeneous nodes. The analysis is via 

spectral properties of the associated operators. We 

also analyze controllability of networked nonlinear 

systems by using Fixed point Theory. 

• Machine Learning Algorithms are developed for 

finding steering controllers for various types of 

systems with different effects such as delays and 

impulses.

• Modeling and Simulation of real life systems. 

Reference: https:// www. iist.ac.in/mathematics/george
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S. Sumitra, Ph.D., Associate Professor

Research Interest

• Brain Computer Interface. Machine Learning, Data 

Mining

Research Highlights

• Self-supervised Enhancement of Latent Discovery in 

GANs

• Brain Computer Interface

• Information Diffusion Models for Social Media Text

• Spectral Graph Convolutional Neural Networks in the 

Context of Regularization Theory

• Graph Kernels based on Optimal Node Assignment

• Neighborhood Preserving Kernels for Attributed 

Graphs

Reference: https://www.iist.ac.in/mathematics/sumitra

Sakthivel K., Ph.D., Associate Professor

Research Interest

• Optimal Control Problems of Fluid Flow Models and 

Magnetization Dynamics,  Inverse Problems of Beam 

and Plate Models, and Dynamic Programming of 

Stochastic Fluid Dynamic Models. 

Research Highlights 

• Optimal control of magnetization dynamics in a 

ferromagnetic sample at a microscopic scale is 

studied. The existence of optimal control and a first-

order necessary optimality condition is obtained.

• Studied the inverse problem of determining the 

unknown shear force acting on the inaccessible tip 

of a microcantilever beam, which is a key component 

of Transverse Dynamic Force Microscopy (TDFM). 

An optimization method based on weak solution 

theory for PDEs is employed in proving the existence 

of solutions for the inverse problems. The finite 

element method combined with conjugate gradient 

algorithms is used for the numerical reconstruction 

of the shear force.

Reference: https://www.iist.ac.in/mathematics/sakthivel

Sarvesh Kumar, Ph.D., Professor

Research Interest

• Computational Partial Differential Equations, Finite 

volume methods, Finite element methods, Virtual 

element methods, Discontinuous Galerkin Methods,     

Fluid flow Problems

Research Highlights

• A conforming Virtual Element Method (VEM) is 

employed to approximate general linear elliptic 

problems with discontinuous diffusivity constant 

across the interface.

• The significant challenges in solving such a problem 

include the low global regularity of the solutions 

and suitable mesh generation near the interface. In 

the proposed discretization, it is easy to generate 

background-fitted meshes independent of the 

location of the interface.

• In our mesh generation, we allow arbitrary small 

edges (naturally occurred in fitted mesh) and develop 

the stable virtual element scheme by using boundary 

stabilization

• Sophisticated analysis is carried out to show the well-

posedness of the discrete problem and prove nearly 

optimal rate of convergence with minimum regularity 

on the continuous solution.

• Several numerical experiments are conducted to 

compare the classical and proposed boundary 

stabilization behaviour on different interfaces to 

show the flexibility and robustness of the method.

• The scheme’s performance is illustrated with large 

magnitudes of discontinuities across the interface, 

which confirms the accuracy and theoretical rates of 

convergence.

Reference: https://www.iist.ac.in/mathematics/sarvesh
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Subrahamanian Moosath K.S., Ph.D., Professor

Research Interest

• Information Geometry

• Applications of Information Geometry to Machine 

Learning

Research Highlights

• We would like to explore the geometric aspects of 

non-parametric statistical models and the geometry 

of estimation. We have completed the study of the 

topology of Orlicz spaces which are the model spaces 

in the manifold structure of non-parametric statistical 

models.Geometry of non-parametric statistical 

models and the estimation theory are under study.

• The statistical manifold structure of the point 

cloud data is considered and see how it can be 

used for classifying the data. The theory is based 

on the Gromov-Hausdorff distances using Fisher 

information metric or geodesic distance, leading to 

isometry invariant geometric comparisons. Also, we 

are looking at the smooth deformation of one object 

into another by interpolation between two point 

cloud data sets.

Reference: https://www.iist.ac.in/mathematics/smoosath
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2.7 Department of Physics

Vision

To be a vibrant centre for research and learning in pure 
and applied physics.

Mission

 • To pursue excellence in our current subjects of 
expertise, and to diversify further into newer areas of 
research.

 • To prepare students to be at the forefront of research 
in contemporary and emerging technologies, and for a 
leadership role as technology entrepreneurs in the near 
future, by laying a strong foundation in core areas of 
physics and engineering.

 • To enable students to apply their knowledge to tackle 
foundational challenges in basic sciences. 

 • To engage with the community at large, emphasizing 
the importance of scientific pursuit and its relevance to 
society, while encouraging a scientific mindset.

Core Research Focus

Applied and Adaptive Optics, Quantum Technologies, 
Quantum Optics and Quantum Information

 • Atomic and Molecular Physics

 • Solid State Physics (Device Physics, Nuclear Magnetic 
Resonance, Scanning Tunneling Microscope), 
Theoretical Condensed Matter Physics

 • Statistical Physics, Integrable systems, Nonlinear 
Dynamics

Fact File 

Number of faculty : 13

Sr. Scientific Assistant : 01

Tutors /Technicians/Technical Assist. : 08

Non-teaching staff : 02

Research Scholars : 44

Ph.Ds conferred : 01

Post doctoral fellows : 01

DST Woman Scientist : 01

Laboratory / Research Facilities

Department of Physics, IIST owns eight instructional labs, 
which include

 • General Physics Laboratory

 • Modern Physics Laboratory

 • Solid State Physics Laboratory

 • Applied and Adaptive Optics Laboratory (PG)

 • Optics Laboratory (UG)

 • Quantum Technology Laboratory

 • Computational Physics Laboratory

In addition, there are the following dedicated research 
laboratories.

 • Atomic and Molecular Physics Laboratory

 • Applied and Adaptive Optics Laboratory

 • Electronic Materials and Devices (EMERALD) 
Laboratory

 • Space Technology Innovations and Characterizations 
(STIC) Laboratory

 • Electric Propulsion Laboratory

 • Sensor and Payload Laboratory

 • Quantum Optical Technology Laboratory

Research and Developments

 • Faculty members from the department have been 
contributing actively to the development of space 
science and technology by actively being involved in 
research projects in collaboration with other ISRO and 
DOS centers through Advanced Space Research Group 
(ASRG) activities.

 • Active collaboration for achieving larger scientific goals 
with other national and international research groups, 
such as
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