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Analysis of active hypothesis testing November, 2018 - present
Advisor: Dr. Urbashi Mitra and Dr. Ashutosh Nayyar

We consider an hypothesis testing problem in which the agent actively gathers data and based
on this data, it can decide on a hypothesis or declare inconclusive. The objective is to minimize
misclassification probability while ensuring that the true hypothesis is declared conclusively with high
probability. For this problem, we characterize lower and upper bounds on optimal misclassifcation
probability which are asymptotically tight. In the analysis, we formulate a sub-problem, which
can be seen as a generalization of the classical Chernoff-Stein lemma. We obtain tight upper and
lower bounds for this sub-problem. We also design deterministic and adaptive strategies that are
asymptotically optimal. They achieve better non-asymptotic performance. For some special kinds
of hypothesis testing problems, we can show that these deterministic strategies are second-order
optimal.

Dynamic zero-sum games with asymmetric information structure September, 2017 - present
Advisor: Dr. Ashutosh Nayyar

We consider a general model for sequential zero-sum games with asymmetric information structure.
We design a dynamic programming approach to find the value of such zero-sum games. When one
player has complete information, we show that a Nash equilibrium exists and we can use the dynamic
program to find the value and the more-informed player’s Nash equilibrium strategy. We discuss
applications of this approach to some network interdiction problems. We also provide a framework
for computing the value and the more-informed player’s strategy.

Active hypothesis testing: a computational framework January, 2018 - November, 2018
Advisor: Dr. Urbashi Mitra and Dr. Ashutosh Nayyar

We model the problem of active hypothesis testing as an infinite-horizon POMDP using a confidence
measure. We define notions of exploration and wverification and characterize optimal solutions for
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the verification problem using dynamic programming. Two new asymptotic optimality criteria arise
from our solution: the critical experiment and the stability criterion. The stability criterion provides
insights into the non-asymptotic performance of an experiment selection strategy. We provide two
new heuristics: one based on a Kullback-Leibler divergence zero-sum game and the other based on
deep reinforcement learning. We demonstrate numerically that these heuristics outperform existing
strategies in some scenarios.

Active sensing for peak localization January, 2016 - October, 2017
Adwvisor: Dr. Urbashi Mitra

We address the problem of localizing the peak of a unimodal signal from noisy measurements.
The aim is to minimize the number of measurements without compromising accuracy. Exploiting
unimodality and the concentration properties of noise, we demonstrate the robustness and sample
efficiency of our greedy algorithm.

Real-time coordination over communication channels September, 2015 - March, 2016
Advisor: Dr. Ashutosh Nayyar

We formulated a two-agent real-time coordination problem where both agents must take identical
actions. Only one agent can observe the system state and can communicate with the other. We
derive structural properties of optimal communication and decision policies for various channels.
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Stochastic systems Analysis of algorithms
Probability Real analysis

Random processes Information theory
Convex optimization Statistical learning theory

e Languages: C/C++, Python, MATLAB
e Operating Systems: Unix/Linux, Windows
e APIs: Keras, Tensorflow, PyTorch.
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