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Ph.D., Electrical Engineering, University of California at Santa Barbara, 2007
e Thesis: Multi UAV Systems with Motion and Communication Constraints
e Advisor: Professor Francesco Bullo

M.A., Applied Mathematics, University of California at Santa Barbara, 2007

M.S., Mechanical Engineering, University of Illinois at Urbana-Champaign, 2004
e Advisor: Professor Francesco Bullo

B.Tech., Mechanical Engineering, Indian Institute of Technology, Bombay, 2003
e Thesis: Mathematical Modeling of Hysteresis in Piezoceramic Actuators
e Advisor: Professor P. Seshu

Best Student Paper Award Finalist at CDC-ECC’05

Best Presentation in Session Award at several conferences

Distinguished Student Award, Mechanical Engineering, IIT Bombay, 2003
National Scholarship, NCERT, India, 1997-2003

Dynamic Systems & Controls, Algorithmic & Experimental Mobile Robotics, Humans-
in-the-loop Control Systems, Sensor Networks, Game Theoretic Aspects of Multi-Agent

Systems.

Postdoctoral Associate, LIDS, MIT, October 07-present
(Hosts: Professor Emilio Frazzoli and Professor Munther Dahleh)

e Foundations for Reconfigurable & Autonomous Cyber-Physical Systems

In this project, I am developing novel analysis and design tools for reconfigurable
autonomous systems as such systems react to unexpected disruptions. This is be-
ing done synergically with the development of a unique socio-engineering testbed
that aims at studying the behavior of people during emergency scenarios. The ulti-
mate objective is to design robust control architecture for large scale cyber-physical
systems like air traffic management systems, next-generation intelligent cities, etc.,
with the capability to autonomously reconfigure in response to, possibly adversarial,
external conditions.

Coordination Policies for Mixed Human-Robot Teams

In this project, I am designing coordination policies for a team consisting of large
number of heterogeneous mobile robots and human operators that provide persis-
tent, real-time, tactical services of interest. My research on coordination algorithms
for mobile robots has led to interesting and novel understanding of interactions be-
tween some organisms in nature. I am extensively working on humans-in-the-loop
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systems, where I am designing several key aspects of decision support systems that
coordinate the interaction between human operators and robots. Additionally, I
have employed game-theoretic tools to study scenarios where robots can acquire
information about the other robots by observing their cumulative effects on the
shared environment, thereby getting rid of the need to communicate explicitly.

Graduate Student Researcher, University of California, Santa Barbara, Aug 04-Sep 07
(Advisor: Professor Francesco Bullo)
e Cooperative Strategies for Mobile Robotic Networks

I have considered a wide range of applications that require robots to move to ini-
tially unknown locations of dynamically generated and spatially distributed tasks
in a timely fashion. The proposed strategies rely on partitioning the workspace,
distributing them among the robots and designing optimal policies for robots in
their own partition. This decomposition not only gives almost optimal performance
but also has low computational and implementation complexity.

Connectivity Maintenance of Networked Mobile Systems

I addressed the issue of connectivity maintenance for ad-hoc networks of robotic
agents under motion constraints, such as the ones induced by inertia. The method-
ology developed is generic enough to facilitate the embedding of the connectivity
maintaining property in a general cooperative task.

Visiting Graduate Student, California Institute of Technology, Jun 06-Sep 06
(Host: Professor Richard Murray)
¢ Experimental Implementation of Motion Coordination Algorithms

I developed drivers to facilitate the installation of Player (the most widely used
robot control interface) on a custom-made robot built at the Caltech Multi Vehicle
Wireless Testbed. The success of the project was demonstrated by implementing
motion coordination algorithms on a group of robots using the installed Player
interface.

Research Assistant, University of Illinois at Urbana-Champaign, Sep 03-Aug 04
(Advisor: Professor Francesco Bullo)

e Combinatorial Motion Planning for Autonomous Vehicles

I designed algorithms to give almost optimal paths for motion constrained vehicles
to visit a set of static or dynamic arriving target sites. The unique feature of my
work was the synergistic focus on the joint dynamic, geometric and combinatorial
aspects of these problems.

Undergraduate Researcher, Indian Institute of Technology, Bombay, Jul 02-May 03
(Advisor: Professor P. Seshu)
e Mathematical Modeling of Hysteresis in Piezoceramic Actuators

I studied mathematical models for hysteresis in piezoceramic actuators and per-
formed several experiments to validate the models for robotic applications.

e Mentored one undergraduate student at UCSB and one graduate student at MIT.
e Currently, mentoring three graduate and two undergraduate students at MIT in

various capacities.
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