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Quantum Multi-Agent Deep Reinforcement Learning
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In recent years, quantum computing (QC) has been getting a lot of attention from industry and
academia. Among various QC research topics, variational quantum circuit (VQC) enables quantum
deep reinforcement learmning (QRL). Many studies of QRL have shown that the QRL is superior to
the classical reinforcement learning (RL) methods under the constraints of the number of training
parameters. The proposed algorithm extends and demonstrates the QRL to quantum multi-
agent RL (OMARL). However, the extension of QRL to QMARL is not straightforward due to the
challenge of the noise intermediate-scale quantum (NISQ) and the non-stationary properties
in classical multi-agent RL (MARL). Therefore, this presentation introduces the centralized
training and decentralized execution (CTDE) QMARL framework by designing novel VQCs for the
framework to cope with these issues. The extensive demonstration shows that the proposed
OMARL framework enhances 57.7% of total reward than classical frameworks.
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Benefits and Risks of Sensing for Emerging Internet—of-Things
Applications
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With the emergence of the Internet-of-Things (loT) and Cyber-Physical Systems (CPS), we
are witnessing a wealth of exciting applications that enable computational devices to interact
with the physical world via an overwhelming number of sensors and actuators. However,
such interactions pose new challenges to traditional approaches of security and privacy. In
this talk, | will present how | utilize sensor data to provide security and privacy protections for
loT/CPS scenarios, and further introduce novel security threats arising from similar sensor data.
Specifically, | will highlight some of our recent projects that leverage sensor data for attack and
defense in various loT applications. | will also introduce my future research directions such
as identifying and defending against unforeseen security challenges from newer application
domains including smart homes, buildings, and vehicles.
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Deep Learning in Biometric Security
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With the recent development of deep learning algorithms, they are being used in various forms
in the field of biometric security. This lecture introduces representative examples of using deep
learning technology as a defense or attack medium in biometric security and suggests future
research directions.
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Optimization without CVX: A Spectral Approach of MIMO Design
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