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Preface

The EECS Research Students Symposium - 2023 is the fourteenth in the series of annual research
students symposia initiated in 2010. The symposium is organized by the following six departments
following the best traditions of collaboration:

1. Computational and Data Sciences (CDS)
2. Computer Science and Automation (CSA)
3. Electrical Communication Engineering (ECE)
4. Electrical Engineering (EE)
5. Electronic Systems Engineering (ESE)
6. Cyber-Physical Systems (CPS)

For the EECS 2023 symposium, a team of six faculty members coordinated by Punit Rathore (CPS)
and consisting of Utsav Banerjee (ESE), Kiran Kumari (EE), Debdeep Sarkar (ECE), Vaanathi
Sundaresan (CDS), and Gugan Thoppe (CSA), and an energetic team of student and staff volunteers,
has put in a spectacular effort to organize the event.

As you know, the primary purpose of this event is to showcase the work of our senior research
students who are on the threshold of wrapping up their work. These students will present their work
in 11 research cluster sessions: Artificial Intelligence and Machine Learning (2 sessions); Brain,
Computation and Data Sciences; Cyber-Physical Systems; Microelectronics, RF, and Photonics;
Computer Systems, Networking, and IoT; Power Engineering; Security and Privacy; Signal Processing
and Communications; Theoretical Computer Science; and Visual Analytics. Several of these sessions
also have keynote talks by leading researchers, including industry experts. We are fortunate to get
some of the best experts in the world delivering talks in these sessions.

We are fortunate to have a great lineup of plenary speakers – Kevin Buzzard (Imperial College
London) and Nivruti Rai (Country Head of Intel India). Another highlight of the symposium is a
series of talks by some faculty members who have recently joined IISc. This year, we will have
talks by Chirag Jain [CDS]; Sumit Kumar Mandal [CSA]; Viveka K R [ESE]; Samir Hazra [EE];
Balaswamy Velpula [ECE], and Pushpak Jagtap [CPS].

The organizing committee has assembled a splendid technical program for this event – congratulations
to them on a superlative effort. We are excited by the excellent response received in registrations
for this event. We thank our alumni, industry collaborators, faculty members, and students for
registering in such large numbers. We sincerely hope the symposium will facilitate lively interactions
among the participants and inspire everyone to attempt and solve intellectually-challenging research
problems in EECS and beyond.

Our thanks go out to the sponsors Qualcomm (Diamond), Google (Gold), TCS Research (Gold),
ARTPARK IISc (Gold), British Telecom India Research Centre (BTIRC), IISc (Silver), Centre for
Brain Research IISc (Silver), and Cisco-IISc Centre for Networked Intelligence (Silver) for their
generous sponsorship for this event (as on 27 March 2023). Their support is very much appreciated.
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Please interact with them at their outreach posts (ECE) and get to know more about the opportunities
available.

This year’s symposium is in-person. Please join us and make this a successful event. I urge all of
you to exercise caution and care, and follow the norms, while participating in the symposium.

I wish all of you a fruitful symposium.

Rajesh Sundaresan
Dean, Division of EECS,
IISc, Bengaluru.



Contents

1 Organising Committee and Schedule . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

1.1 Faculty Organisers 12

1.2 Student Organisers 13

1.3 Staff Organisers 14

1.4 Program at a Glance 15

2 Day 1: 3th April 2023 (Monday) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

2.1 Inauguration 16

2.2 Session 1 | Research Cluster Talks 16
2.2.1 Session 1A: Artificial Intelligence & Machine Learning . . . . . . . . . . . . . . . . . . . . 16

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Invited Talk 1: Q-learning for non-Markovian environments . . . . . . . . . . 17
Invited Talk 2: AI in Retail @ Walmart Scale . . . . . . . . . . . . . . . . . . 17
Student Presentation 1: The Optimality of Gradient-regularized GANs —

Theory and Practices . . . . . . . . . . . . . . . . . . . . . . . . . 18
Student Presentation 2: Graduated Non-Convexity (GNC) for Geometric

Estimation in Computer Vision . . . . . . . . . . . . . . . . . . . . 18
Student Presentation 3: Scalable Deep Learning models for Inverse Scattering . 19
Invited Talk 3: ML-CAD algorithms solutions to redefine the design process

of complex SoCsenvironments . . . . . . . . . . . . . . . . . . . . 19
Invited Talk 4: Why do we need data science in e-commerce? . . . . . . . . . 20
Student Presentation 4: Emotion Recognition from Multiple Modalities . . . . 21
Student Presentation 5: Supervised Hierarchical Graph Clustering for finding

who spoke when in a conversational speech . . . . . . . . . . . . . 21



Student Presentation 6: Speaker and Language Recognition– Classi�cation,
Veri�cation, and Diarization . . . . . . . . . . . . . . . . . . . . . . 22

Student Presentation 7: Exploring the Role of Sustained Phonemes In
Classifying Healthy Subjects and Patients with Amyotrophic
Lateral Sclerosis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

2.2.2 Coffee break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
2.2.3 Sesion 1B: Signal Processing and Communication . . . . . . . . . . . . . . . . . . . . . . . 24

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Invited Talk 1: Capacity of an Erasure Queue-Channel Without and With

Feedback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Invited Talk 2: Overview of Joint Communications and Sensing in 6G . . . . . 25
Student Presentation 1: Capacity Computation and Coding for Input-Constrained

Channels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
Student Presentation 2: Antennas and Receivers for a ground-based detection

of CMB spectral distortions . . . . . . . . . . . . . . . . . . . . . . 26
Student Presentation 3: Product Graph Gaussian Processes for Multi-domain

Data Imputation and Active Learning . . . . . . . . . . . . . . . . . 27
Invited Talk 3: Designing algorithms for a soft wireless communications

SoC: from radio frequency signals to uplink power control and
scheduling. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Student Presentation 4: Clustering with Simplicial Complexes . . . . . . . . . 27
Student Presentation 5: Quantized Precoding and RIS-Assisted Modulation

for Integrated Sensing and Communication Systems. . . . . . . . . . 28
Student Presentation 6: Random Access for Massive Machine Type Communications28
Student Presentation 7: Hand-held Low Power Super Resolution Fully

Pipelined Ultrasound System for Real time Imaging . . . . . . . . . 29
Student Presentation 8: Waveform design to improve the estimation of

target parameters using the Fourier transform method in a MIMO
OFDM DFRC system . . . . . . . . . . . . . . . . . . . . . . . . . 29

2.2.4 Qualcomm Live Sessionwith Students . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.2.5 Lunch Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

2.3 Session 2 | Faculty Talks and Plenary Talks 30
2.3.1 Faculty Talks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
2.3.2 Faculty Talk 1: Graph-theoretic models for de novo genome assembly . . . . . . . 30
2.3.3 Faculty Talk 2: Grid-Forming Inverter for Renewable Energy Resource Integration 31
2.3.4 Faculty Talk 3: Energy-ef�cient 2.5D Architectures with Processing-in-memory for

Machine Learning Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
2.3.5 Faculty Talk 4: Formally veri�ed controllers for cyber-physical systems . . . . . . . . 32
2.3.6 Coffee break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.3.7 Plenary Talks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.3.8 Plenary Talk 1: Mathematics and the Computer . . . . . . . . . . . . . . . . . . . . . . . . . 33
2.3.9 High Tea break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.3.10 Coffee break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
2.3.11 Faculty Talks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35
2.3.12 Faculty Talk 5: Wavelength agile �ber lasers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35



2.3.13 Faculty Talk 6: Energy-Ef�cient Computation in Constrained Systems with Machine
Learning Workloads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

3 Day 2: 4 th April 2023 (Tuesday) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3.1 Session 3 | Plenary Talk and Research Cluster Talks 38
3.1.1 Plenary Talk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38
3.1.2 Plenary Talk 2: Perspectives on building a successful Systems Foundry . . . . . . . 38
3.1.3 Coffee break at Faculty Hall and Proceed to ECE building for Research Cluster talks

39
3.1.4 TCS Research Cafe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
3.1.5 Session 3A: Theoretical Computer Science . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
TCS Research Talk: Agent-based L2O Approach to Electric Vehicle Routing

Problem with Vehicle-to-Grid Supply . . . . . . . . . . . . . . . . 40
Invited Talk 1: A Cheat-Sheet for Hard Problems. . . . . . . . . . . . . . . . 41
Invited Talk 2: Genesis, growth and Future of Blockchains via trilemmas . . . 42
Student Presentation 1: Entanglement-Assisted Quantum Error-Correcting

Codes over Local Frobenius Rings . . . . . . . . . . . . . . . . . . 43
Student Presentation 2: On the anti-Ramsey numbers of star graphs . . . . . . 43
Student Presentation 3: On Subgraph Complementation to H-free graphs . . . 44

3.1.6 Coffee break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
Student Presentation 4: Online and Dynamic Algorithms for Geometric Set

Cover and Hitting Set . . . . . . . . . . . . . . . . . . . . . . . . . 44
Student Presentation 5: Achieving Envy-Freeness with Limited Subsidies

under Dichotomous Valuations . . . . . . . . . . . . . . . . . . . . 45
3.1.7 Session 3B: Cyber-Physical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
Invited Talk 1: Learning Optimal Exit in Early-Exit Neural Networks. . . . . 46
Student Presentation 1: Event-Triggered Parameterized Control for stabilization

of Linear Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
Student Presentation 2: Intelligent Onboard Routing in Stochastic Dynamic . . 47
Student Presentation 3: A Generalized Collaboration Model for Rideshare

and Transit Service Providers to Facilitate First- and Last-Mile Services48
Student Presentation 4: Neuro-adaptive learning for Arti�cial Pancreas

Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48
Student Presentation 5: Approximation-free control of unknown nonlinear

systems with prescribed performance and input constraints . . . . . 49
Invited Talk 2: Designing Autonomous mobile robots ground-up. . . . . . . . 50
Student Presentation 6: Autonomous Soft Landing of UAVs using Minimum

Jerk based Guidance Strategy . . . . . . . . . . . . . . . . . . . . . 50
Student Presentation 7:Design of Resilient Linear Dynamical Systems . . . . . 51
Student Presentation 8: Barrier Coverage using Unmanned Aerial Vehicles . . 51
Student Presentation 9: Multi-agent Collaborative Framework for Automated

Agriculture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 52



3.1.8 Session 3C: Security and Privacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
Invited Talk 1: Towards trustworthy sensors, devices and systems . . . . . . . 53
Student Presentation 1: A DNA-based Secure Communication Scheme . . . . 54
Student Presentation 2: Detection of local false data injection attacks in

renewable integrated modern smart grids . . . . . . . . . . . . . . . 54
Student Presentation 3: Opacity and its Trade-offs with Security in Linear

Dynamical Systems . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Invited Talk 2: Lower Bounds for Reconstruction Attacks on Differentially

Private Learning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Invited Talk 3: Crypto-assets: Law and policy issues. . . . . . . . . . . . . . . 56
Student Presentation 5: Asymptotically Free Broadcast in Constant Expected

Time via Packed VSS . . . . . . . . . . . . . . . . . . . . . . . . . 57
Student Presentation 6: Find Thy Neighbourhood: Privacy-Preserving Local

Clustering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57
Student Presentation 7: Ruf�e: Rapid 3-party shuf�e protocols . . . . . . . . 58
Student Presentation 8: Attaining GOD Beyond Honest Majority with

Friends and Foes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59
3.1.9 Session 3D: Arti�cial Intelligence & Machine Learning . . . . . . . . . . . . . . . . . . . . 60

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
Invited Talk 1: Towards a Data Centric Foundation for AI: Teaching AI to

Solve its own Data Problem . . . . . . . . . . . . . . . . . . . . . . 60
Invited Talk 2: Large Language Models – Strengths and Opportunities . . . . . 61
Student Presentation 1: A co-kurtosis based dimensionality reduction with

neural network based reconstruction of chemical kinetics in reacting
�ows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

Student Presentation 2: Algorithmic Agriculture based on Game Theory and
Arti�cial Intelligence Techniques . . . . . . . . . . . . . . . . . . . 62

Student Presentation 3: Sequential Transfer in Reinforcement learning
through Upper Con�dence Reinforcement Learning with Known
Dynamics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63

Invited Talk 3: Adobe Experience Platform (AEP) - Capabilities and Challenges 63
Student Presentation 4: Scalable Simplicial-aware Neural Networks . . . . . . 64
Student Presentation 5: A Deep learning framework coupled with reduced

order modelling for real time monitoring of �uid �ows . . . . . . . . 64
Student Presentation 6: TinyRadar for �tness: A radar-based contactless

activity tracker for edge computing . . . . . . . . . . . . . . . . . . 65
Student Presentation 7: RMLVQA: A Margin Loss Approach For Visual

Question Answering with Language Biases . . . . . . . . . . . . . . 65
3.1.10 Session 3E: Visual Analytics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67
Invited talk 1: Burst Restoration and Enhancement using Transformers . . . . 67
Invited talk 2: Robust learning in computer vision–by design, and by optimization68
Student Presentation 1: Self-Supervised Approach for Cluster Assessment

of High-Dimensional Data . . . . . . . . . . . . . . . . . . . . . . 69
Student Presentation 2: Topological Structures for Bivariate Data Visualization 69



Invited Talk 3: Democratizing E-Commerce with AI @ Meesho . . . . . . . . 70
Student Presentation 3: Multi-modal Query-guided object localization in

natural images . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Student Presentation 4: Cost-Sensitive Self-Training for Optimizing Non-Decomposable

Metrics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71
Student Presentation 5: Attribute Editing by StyleGAN Latent Space Exploration72

3.1.11 Lunch Break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72
3.1.12 Session 4A: Brain, Computational and Data Sciences . . . . . . . . . . . . . . . . . . . . 73

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
Invited Talk 1: Hardware, software and wetware: How is the brain so

computationally ef�cient? . . . . . . . . . . . . . . . . . . . . . . . 73
Invited Talk 2: Building next generation HCI and BCI with open-source

technologies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
Invited Talk 3: Longitudinal Studies at Centre for Brain Research (CBR) for

Study of the Aging Brains . . . . . . . . . . . . . . . . . . . . . . . 75
Student Presentation 1: Low-storage explicit Runge-Kutta schemes for

scalable asynchrony tolerant schemes based PDE solvers . . . . . . 75
Student Presentation 2: Sequence to graph alignment using gap-sensitive

co-linear chaining . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
Student Presentation 3: TTC-QSM : Model Based Test Time Correction for

Improved Quantitative . . . . . . . . . . . . . . . . . . . . . . . . . 76
Student Presentation 4: Model-Resolution based Deconvolution for Improved

Quantitative Susceptibility Mapping . . . . . . . . . . . . . . . . . 77
Student Presentation 5: Changes in higher-order interaction measures synergy

and redundancy during non-ordinary states of consciousness . . . . . 78
Student Presentation 6: Towards an Indigenous Smart Intraoperative Probe

for Brain Tumour Delineation . . . . . . . . . . . . . . . . . . . . . 78
Student Presentation 7: Tau-cell-based Analog Silicon Retina with Spatio-Temporal

Filtering and Contrast Gain Control . . . . . . . . . . . . . . . . . 79
Student Presentation 8: Synthesizing optimal visual stimuli with deep

generative networks . . . . . . . . . . . . . . . . . . . . . . . . . . 79
Student Presentation 9: Persistent photoconductivity-based optoelectronic

synaptic transistors for neuromorphic computing . . . . . . . . . . 80
3.1.13 Session 4B: Microelectronics, RF, and Photonics . . . . . . . . . . . . . . . . . . . . . . . . . 81

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
ARTPARK Talk :Startup @ ARTPARK: Translate Laboratory Ideas into

Impactful Products . . . . . . . . . . . . . . . . . . . . . . . . . . . 81
Invited Talk 1 : Design Tools for OFC Systems and Network Planning . . . . . 82
Invited Talk 2 : Satellite Communication and Antenna . . . . . . . . . . . . . 82
Student Presentation 1: Full-Duplex Antenna Design for V2X-ITS Application:

An Approach Towards Future 6G Communication . . . . . . . . . . 83
Student Presentation 2: Low dimensional �eld-effect-transistors . . . . . . . . 84
Student Presentation 3: Resonant metasurfaces for photonic applications in

the mid-infrared wavelength . . . . . . . . . . . . . . . . . . . . . 84
Student Presentation 4: Single and Two-photon Absorption Induced all-Optical

Control of Gallium Selenide Integrated Silicon Nitride Photonic Devices85



Student Presentation 5: Data rate enhancement schemes and hybrid networks-Experimental
works on Optical wireless communication . . . . . . . . . . . . . . 86

Student Presentation 6: Analog Compute Ecosystem for Machine Learning
at the Edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

Student Presentation 7: Scalable Control Electronics for Quantum Computer . 87
3.1.14 Session 4C: Power Engineering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88
Invited Talk 1: Correlation of Diverse Measurement Records for Disturbance

Diagnosis in Power Systems . . . . . . . . . . . . . . . . . . . . . 88
Invited Talk 2: Creativity and Innovation in the context of Engineering . . . . . 89
Student Presentation 1: PWM-Based Optimal Predictive Direct Torque

Control of Switched Reluctance Machine . . . . . . . . . . . . . . . 90
Student Presentation 2: Modi�ed Single-Pulse-Operated Switched Reluctance

Generator: Modeling, Analysis, and Experimental Veri�cation . . . 90
Student Presentation 3: Dual Mode Operation of Grid-Tied Inverters . . . . . . 91
Student Presentation 4: A Multi-port Isolated Active Clamp Boost PFC-Converter-based

Charger for Electric Vehicles . . . . . . . . . . . . . . . . . . . . . 91
Student Presentation 5: A Uni�ed Modeling Approach for Design and

Performance Improvement of Triple Active Bridge Converter . . . . 92
Student Presentation 6: Investigation and comparison of switching transient

modeling of SiC MOSFET in Kelvin-source packages with common-source
package . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92

3.1.15 High Tea break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
Student Presentation 7: Developmental Studies on a Multistage Induction

Coilgun-Based Electromagnetic Launcher . . . . . . . . . . . . . . 93
Student Presentation 8: Development of Pulsed Power Systems and Tooling

Coils for Electromagnetic Manufacturing Applications . . . . . . . 95
Student Presentation 9: Parareal-in-Time Implementation for Power System

Dynamic Simulations . . . . . . . . . . . . . . . . . . . . . . . . . 97
3.1.16 Session 4D: Computer Systems, Networking and IoT . . . . . . . . . . . . . . . . . . . . . 98

Cluster Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
Invited Talk 1: Capacity characterization of wireless relay networks . . . . . . 98
Invited Talk 2: The Journey to Multi-cloud Networking . . . . . . . . . . . . 99
Student Presentation 1: UUTS: Towards a uni�ed reliable IoT Network . . . . 99
Student Presentation 2: Sequential Detection Techniques for Early Detection

of Rolling Element Bearing Faults . . . . . . . . . . . . . . . . . . 100
Student Presentation 3: Caching Dynamic Contents via Mortal Restless Bandits. 101
Student Presentation 4: TREEBEARD: An Optimizing Compiler for Decision

Tree Based ML Inference . . . . . . . . . . . . . . . . . . . . . . . 101
Student Presentation 5: Understanding Resiliency of Cloud Storage Services . 102

3.1.17 High Tea break . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102
Student Presentation 6: GPM: Leveraging Persistent Memory from a GPU . . 102
Student Presentation 7: Verifying Temporal Properties of Control Systems

using Abstraction Re�nement . . . . . . . . . . . . . . . . . . . . . 103
Student Presentation 8: A multi-armed bandit approach for demand aware

multi-robot task scheduling . . . . . . . . . . . . . . . . . . . . . . 103



11

Student Presentation 9: Investigating Sampling-based Inverse Reinforcement
Learning for Robot Navigation and 3D Target Prediction in Extended
Reality . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

3.1.18 Best Presentation Award Ceremony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104

4 List of Session Speakers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 105



1. Organising Committee and Schedule

Committee

1.1 Faculty Organisers

Punit Rathore CPS prathore@iisc.ac.in Overall Co-ordinator, Program
Management, Website, Faculty
Talks, Cluster- AI/ML

Utsav Banerjee ESE utsav@iisc.ac.in Design, Book of Abstracts,
Cluster- Security, Brain,
Computation and Data Sciences

Kiran Kumari EE kirank@iisc.ac.in Research Sessions, Faculty Talks,
Cluster- Cyber-Physical Systems,
Power Engineering

Debdeep Sarkar ECE debdeep@iisc.ac.in Accommodation and
Transportation, Faculty
Talks, Cluster- SPCOM,
Microelectronics, RF and
Photonics

Vaanathi Sundaresan CDS vaanathi@iisc.ac.in Publicity, Plenary Talks, Cluster-
Visual Analytics, Computer
System, Networking and IoT

Gugan Thoppe CSA gthoppe@iisc.ac.in Registration, Plenary Talks,
Cluster- AI/ML, Theoretical
Computer Science,



1.1 Faculty Organisers 13

1.2 Student Organisers

Yashash Jain ESE yashashjain@iisc.ac.in Book of Abstracts, Design, Cluster-
Microelectronics, RF and Photonics

Rohit Raj CSA rohitr@iisc.ac.in Book of Abstracts, Program
Management, Cluster- Plenary Talk

Meenaly Yadav CSA meenalyyadav@iisc.ac.inBook of Abstracts, Program
Management, Cluster- Theoretical
Computer Science

Aniket Banerjee ESE aniketb@iisc.ac.in Design, Cluster-Brain, Computation and
Data Sciences

Ayushi Kohli CSA ayushikohli@iisc.ac.in Program Management, Cluster- Plenary
Talk

Yugesh
Chandrakapure

ECE bdebangshu@iisc.ac.in Website, Cluster- SPCOM

Rohit Prasad CSA rohitprasad1@iisc.ac.in Publicity, Cluster- AI/ML
Sagnik Nandi EE sagniknandi@iisc.ac.in Design, Cluster- Power Engineering
Subhadeep Roy EE subhadeeproy@iisc.ac.inDesign, Research Seesion, Cluster-

Visual Analytics
Harsh Gupta CSA harshg@iisc.ac.in Program Management, Catering,

Research Session;, Cluster-
Cyber-Physical System

Abhishek Ranjan CSA abhishekr@iisc.ac.in Registration, Cluster- Security and
Privacy, Power Engineering

Naman CSA naman2022@iisc.ac.in Publicity, Research Session, Cluster-
AI/ML, Brain computation and data
science.

Sudarshan
Bandyopadhyay

CPS sudarshanban@iisc.ac.inCluster Co-ordinator, Cluster- Computer
Systems, Networking and IoT

Anand Kumar ECE anandkumar13@IISc.ac.inWebsite, Cluster- SPCOM
Krishna Murthy EE pagadalam@iisc.ac.in Research Session, Cluster-

Microelectronics, RF and Photonics
Rankit Kachroo CSA rankitk@iisc.ac.in Program Management, Cluster- AI/ML
Sai Teja Kuchi CSA kuchisai@iisc.ac.in Accommodation, Transportation,

Cluster- Computer systems, Networking
and Io

Moumita Dutta CSA moumitadutta@iisc.ac.inRegistration, Cluster- Security and
Privacy

Sam Sachin CPS sachinbs@iisc.ac.in Transportation
Jayant Kalani
Rajendra

CSA jayantkalani@iisc.ac.in Catering, Cluster- Theoretical Computer
Science

Suraj Mahadev
Nagaje

EE surajnagaje@iisc.ac.in Registration, Faculty Talk, Cluster-
Cyber-Physical System

Abhay Singh CPS 20101@iiitu.ac.in Session schedule
Armaan Gupta CSA armangupta@iisc.ac.in –
Bhargava Imandi CSA bhargavav@iisc.ac.in –
Himanshu Kumar CSA himanshukuma@iisc.ac.in–
Shashank Telkhade CSA shashanktv@iisc.ac.in –
Alokendu
Mazumdar

CPS alokendum@iisc.ac.in –
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1.3 Staff Organisers

Aravind S CSA aravindsr@iisc.ac.in Accommodation, Transportation
Lavanya A B CPS lavanyaa@iisc.ac.in Publicity, Registration, Catering
Srinivasamurthy R ECE rsrini@iisc.ac.in Publicity, Catering, Department

Administrative Assistance
Muhammed Jaseem KECE muhammed@iisc.ac.in Technical support at venue
Lalitha ECE Lalitham@iisc.ac.in Accommodation, Transportation
Geethanjali Monto CDS geethanjalim@iisc.ac.in Publicity
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1.4 Program at a Glance




	Organising Committee and Schedule
	Faculty Organisers
	Student Organisers
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	Program at a Glance

	Day 1: 3th April 2023 (Monday)
	Inauguration
	Session 1 | Research Cluster Talks
	Session 1A: Artificial Intelligence & Machine Learning
	Cluster Overview
	Invited Talk 1: Q-learning for non-Markovian environments 
	Invited Talk 2: AI in Retail @ Walmart Scale
	Student Presentation 1: The Optimality of Gradient-regularized GANs — Theory and Practices
	Student Presentation 2: Graduated Non-Convexity (GNC) for Geometric Estimation in Computer Vision
	Student Presentation 3: Scalable Deep Learning models for Inverse Scattering
	Invited Talk 3: ML-CAD algorithms  solutions to redefine the design process of complex SoCsenvironments 
	Invited Talk 4: Why do we need data science in e-commerce?
	Student Presentation 4: Emotion Recognition from Multiple Modalities
	Student Presentation 5: Supervised Hierarchical Graph Clustering for finding who spoke when in a conversational speech 
	Student Presentation 6: Speaker and Language Recognition– Classification, Verification, and Diarization
	Student Presentation 7: Exploring the Role of Sustained Phonemes In Classifying Healthy Subjects and Patients with Amyotrophic Lateral Sclerosis

	Coffee break
	Sesion 1B: Signal Processing and Communication
	Cluster Overview
	Invited Talk 1: Capacity of an Erasure Queue-Channel Without and With Feedback 
	Invited Talk 2: Overview of Joint Communications and Sensing in 6G
	Student Presentation 1: Capacity Computation and Coding for Input-Constrained Channels
	Student Presentation 2: Antennas and Receivers for a ground-based detection of CMB spectral distortions
	Student Presentation 3: Product Graph Gaussian Processes for Multi-domain Data Imputation and Active Learning
	Invited Talk 3: Designing algorithms for a soft wireless communications SoC: from radio frequency signals to uplink power control and scheduling.
	Student Presentation 4: Clustering with Simplicial Complexes
	Student Presentation 5: Quantized Precoding and RIS-Assisted Modulation for Integrated Sensing and Communication Systems.
	Student Presentation 6: Random Access for Massive Machine Type Communications
	Student Presentation 7: Hand-held Low Power Super Resolution Fully Pipelined Ultrasound System for Real time Imaging
	Student Presentation 8: Waveform design to improve the estimation of target parameters using the Fourier transform method in a MIMO OFDM DFRC system

	Qualcomm Live Sessionwith Students
	Lunch Break

	Session 2 | Faculty Talks and Plenary Talks
	Faculty Talks
	Cluster Overview

	Faculty Talk 1: Graph-theoretic models for de novo genome assembly
	Faculty Talk 2: Grid-Forming Inverter for Renewable Energy Resource Integration 
	Faculty Talk 3: Energy-efficient 2.5D Architectures with Processing-in-memory for Machine Learning Applications
	Faculty Talk 4: Formally verified controllers for cyber-physical systems 
	Coffee break
	Plenary Talks
	Plenary Talk 1: Mathematics and the Computer
	High Tea break
	Coffee break
	Faculty Talks
	Faculty Talk 5: Wavelength agile fiber lasers
	Faculty Talk 6: Energy-Efficient Computation in Constrained Systems with Machine Learning Workloads 


	Day 2: 4th April 2023 (Tuesday)
	Session 3 | Plenary Talk and Research Cluster Talks
	Plenary Talk
	Plenary Talk 2: Perspectives on building a successful Systems Foundry 
	Coffee break at Faculty Hall and Proceed to ECE building for Research Cluster talks
	TCS Research Cafe
	Session 3A: Theoretical Computer Science
	Cluster Overview
	TCS Research Talk: Agent-based L2O Approach to Electric Vehicle Routing Problem with Vehicle-to-Grid Supply 
	Invited Talk 1: A Cheat-Sheet for Hard Problems. 
	Invited Talk 2: Genesis, growth and Future of Blockchains via trilemmas 
	Student Presentation 1: Entanglement-Assisted Quantum Error-Correcting Codes over Local Frobenius Rings
	Student Presentation 2: On the anti-Ramsey numbers of star graphs
	Student Presentation 3: On Subgraph Complementation to H-free graphs

	Coffee break
	Student Presentation 4: Online and Dynamic Algorithms for Geometric Set Cover and Hitting Set
	Student Presentation 5: Achieving Envy-Freeness with Limited Subsidies under Dichotomous Valuations

	Session 3B: Cyber-Physical Systems
	Cluster Overview
	Invited Talk 1: Learning Optimal Exit in Early-Exit Neural Networks. 
	Student Presentation 1: Event-Triggered Parameterized Control for stabilization of Linear Systems
	Student Presentation 2: Intelligent Onboard Routing in Stochastic Dynamic
	Student Presentation 3: A Generalized Collaboration Model for Rideshare and Transit Service Providers to Facilitate First- and Last-Mile Services
	Student Presentation 4: Neuro-adaptive learning for Artificial Pancreas Systems 
	Student Presentation 5: Approximation-free control of unknown nonlinear systems with prescribed performance and input constraints
	Invited Talk 2: Designing Autonomous mobile robots ground-up. 
	Student Presentation 6: Autonomous Soft Landing of UAVs using Minimum Jerk based Guidance Strategy
	Student Presentation 7:Design of Resilient Linear Dynamical Systems
	Student Presentation 8: Barrier Coverage using Unmanned Aerial Vehicles
	Student Presentation 9: Multi-agent Collaborative Framework for Automated Agriculture

	Session 3C: Security and Privacy
	Cluster Overview
	Invited Talk 1: Towards trustworthy sensors, devices and systems
	Student Presentation 1: A DNA-based Secure Communication Scheme 
	Student Presentation 2: Detection of local false data injection attacks in renewable integrated modern smart grids 
	Student Presentation 3: Opacity and its Trade-offs with Security in Linear Dynamical Systems 
	Invited Talk 2: Lower Bounds for Reconstruction Attacks on Differentially Private Learning.
	Invited Talk 3: Crypto-assets: Law and policy issues.
	Student Presentation 5: Asymptotically Free Broadcast in Constant Expected Time via Packed VSS 
	Student Presentation 6: Find Thy Neighbourhood: Privacy-Preserving Local Clustering
	Student Presentation 7: Ruffle: Rapid 3-party shuffle protocols  
	Student Presentation 8: Attaining GOD Beyond Honest Majority with Friends and Foes

	Session 3D: Artificial Intelligence & Machine Learning
	Cluster Overview
	Invited Talk 1: Towards a Data Centric Foundation for AI: Teaching AI to Solve its own Data Problem
	Invited Talk 2: Large Language Models – Strengths and Opportunities
	Student Presentation 1: A co-kurtosis based dimensionality reduction with neural network based reconstruction of chemical kinetics in reacting flows
	Student Presentation 2: Algorithmic Agriculture based on Game Theory and Artificial Intelligence Techniques
	Student Presentation 3: Sequential Transfer in Reinforcement learning through Upper Confidence Reinforcement Learning with Known Dynamics
	Invited Talk 3: Adobe Experience Platform (AEP) - Capabilities and Challenges
	Student Presentation 4: Scalable Simplicial-aware Neural Networks
	Student Presentation 5: A Deep learning framework coupled with reduced order modelling for real time monitoring of fluid flows
	Student Presentation 6: TinyRadar for fitness: A radar-based contactless activity tracker for edge computing
	Student Presentation 7: RMLVQA: A Margin Loss Approach For Visual Question Answering with Language Biases

	Session 3E: Visual Analytics
	Cluster Overview
	Invited talk 1: Burst Restoration and Enhancement using Transformers
	Invited talk 2: Robust learning in computer vision–by design, and by optimization
	Student Presentation 1: Self-Supervised Approach for Cluster Assessment of High-Dimensional Data 
	Student Presentation 2: Topological Structures for Bivariate Data Visualization
	Invited Talk 3: Democratizing E-Commerce with AI @ Meesho 
	Student Presentation 3: Multi-modal Query-guided object localization in natural images
	Student Presentation 4: Cost-Sensitive Self-Training for Optimizing Non-Decomposable Metrics
	Student Presentation 5: Attribute Editing by StyleGAN Latent Space Exploration

	Lunch Break
	Session 4A: Brain, Computational and Data Sciences 
	Cluster Overview
	Invited Talk 1: Hardware, software and wetware: How is the brain so computationally efficient?
	Invited Talk 2: Building next generation HCI and BCI with open-source technologies
	Invited Talk 3: Longitudinal Studies at Centre for Brain Research (CBR) for Study of the Aging Brains
	Student Presentation 1: Low-storage explicit Runge-Kutta schemes for scalable asynchrony tolerant schemes based PDE solvers
	Student Presentation 2: Sequence to graph alignment using gap-sensitive co-linear chaining 
	Student Presentation 3: TTC-QSM : Model Based Test Time Correction for Improved Quantitative
	Student Presentation 4: Model-Resolution based Deconvolution for Improved Quantitative Susceptibility Mapping 
	Student Presentation 5: Changes in higher-order interaction measures synergy and redundancy during non-ordinary states of consciousness
	Student Presentation 6: Towards an Indigenous Smart Intraoperative Probe for Brain Tumour Delineation
	Student Presentation 7: Tau-cell-based Analog Silicon Retina with Spatio-Temporal Filtering and Contrast Gain Control 
	Student Presentation 8: Synthesizing optimal visual stimuli with deep generative networks 
	Student Presentation 9: Persistent photoconductivity-based optoelectronic synaptic transistors for neuromorphic computing 

	Session 4B: Microelectronics, RF, and Photonics
	Cluster Overview
	ARTPARK Talk :Startup @ ARTPARK: Translate Laboratory Ideas into Impactful Products
	Invited Talk 1 : Design Tools for OFC Systems and Network Planning
	Invited Talk 2 : Satellite Communication and Antenna
	Student Presentation 1: Full-Duplex Antenna Design for V2X-ITS Application: An Approach Towards Future 6G Communication
	Student Presentation 2: Low dimensional field-effect-transistors 
	Student Presentation 3: Resonant metasurfaces for photonic applications in the mid-infrared wavelength 
	Student Presentation 4: Single and Two-photon Absorption Induced all-Optical Control of Gallium Selenide Integrated Silicon Nitride Photonic Devices
	Student Presentation 5: Data rate enhancement schemes and hybrid networks-Experimental works on Optical wireless communication
	Student Presentation 6: Analog Compute Ecosystem for Machine Learning at the Edge
	Student Presentation 7: Scalable Control Electronics for Quantum Computer

	Session 4C: Power Engineering 
	Cluster Overview
	Invited Talk 1: Correlation of Diverse Measurement Records for Disturbance Diagnosis in Power Systems 
	Invited Talk 2: Creativity and Innovation in the context of Engineering
	Student Presentation 1: PWM-Based Optimal Predictive Direct Torque Control of Switched Reluctance Machine
	Student Presentation 2: Modified Single-Pulse-Operated Switched Reluctance Generator: Modeling, Analysis, and Experimental Verification 
	Student Presentation 3: Dual Mode Operation of Grid-Tied Inverters
	Student Presentation 4: A Multi-port Isolated Active Clamp Boost PFC-Converter-based Charger for Electric Vehicles 
	Student Presentation 5: A Unified Modeling Approach for Design and Performance Improvement of Triple Active Bridge Converter
	Student Presentation 6: Investigation and comparison of switching transient modeling of SiC MOSFET in Kelvin-source packages with common-source package 

	High Tea break
	Student Presentation 7: Developmental Studies on a Multistage Induction Coilgun-Based Electromagnetic Launcher 
	Student Presentation 8: Development of Pulsed Power Systems and Tooling Coils for Electromagnetic Manufacturing Applications 
	Student Presentation 9: Parareal-in-Time Implementation for Power System Dynamic Simulations

	Session 4D: Computer Systems, Networking and IoT 
	Cluster Overview
	Invited Talk 1: Capacity characterization of wireless relay networks 
	Invited Talk 2: The Journey to Multi-cloud Networking 
	Student Presentation 1: UUTS: Towards a unified reliable IoT Network
	Student Presentation 2: Sequential Detection Techniques for Early Detection of Rolling Element Bearing Faults 
	Student Presentation 3: Caching Dynamic Contents via Mortal Restless Bandits.
	Student Presentation 4: TREEBEARD: An Optimizing Compiler for Decision Tree Based ML Inference
	Student Presentation 5: Understanding Resiliency of Cloud Storage Services

	High Tea break
	Student Presentation 6: GPM: Leveraging Persistent Memory from a GPU 
	Student Presentation 7: Verifying Temporal Properties of Control Systems using Abstraction Refinement
	Student Presentation 8: A multi-armed bandit approach for demand aware multi-robot task scheduling
	Student Presentation 9: Investigating Sampling-based Inverse Reinforcement Learning for Robot Navigation and 3D Target Prediction in Extended Reality
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