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RESEARCH EXPERIENCE

Control Systems & Data-Driven Methods for Dynamical Systems
Graduate Research Assistant | Louisiana State University A&M, USA 01/2025 – Present

• Gain-Modulated PID Control: A Framework for Sensitivity Shaping

– Reformulated the ultra-local model of iPID, eliminating the need for real-time estimation.
– Introduced an additional degree of freedom for direct sensitivity shaping, independent of system models.
– Emphasized robustness over purely model-free design, improving tracking performance and disturbance

rejection under parametric uncertainty.

• Adaptive Input Shaper for Unknown Single- and Multi-Mode Systems for Vibration Suppression

– Developed an online parameter estimation framework for modal identification of unknown systems.
– Derived closed-form analytical solutions for optimal input shaper design, explicitly incorporating estimation-

to-switch timing.
– Validated the approach on second-order systems and dual spring–mass–damper systems, demonstrating

improved vibration suppression performance.

• Object Identification and Motion Prediction: A PIRNN + EDMD Approach for UAVs

– Designed and implemented a Physics-Informed Residual Neural Network (PIRNN) architecture.
– Developed an encoder–decoder neural network for Extended Dynamic Mode Decomposition (EDMD).
– Formulated a hybrid loss function integrating data-driven objectives with physics-based regularization.
– Applied physics-informed classification using softmax-based multi-class confidence estimation.

• Supervised Undergraduate Students in the Lab

– Held weekly meetings to review progress, provide guidance, and plan subsequent tasks.
– Mentored undergraduate students in simulation and experimental research, leading to co-authored contri-

butions.

Electric Machine Drives and Control
Graduate Research Assistant | Paderborn University, Germany 03/2024 – 09/2024

• Reinforcement Learning-based Direct Torque Control of Externally Excited Synchronous Motors

– Modeled the Externally Excited Synchronous Motor (EESM) drive system, including a B6 bridge converter
for the stator circuit and a four-quadrant converter for rotor excitation, and identified the feasible operating
region under voltage and current constraints.

– Designed and implemented a Reinforcement Learning (RL)-based current control strategy for an EESM.
– Developed a RL-based sensorless torque control approach for EESM, eliminating the need for a torque sensor.
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– Formulated a reward function to balance dynamic performance and efficiency in torque control.

Power Electronics & Energy Conversion
Research Trainee | University of Oviedo, Spain 09/2023 – 02/2024

• PCB Design and Hardware Deployment for Open-Loop Speed Control of Induction Motor (IM)

– Designed integrated circuit schematics for sensor signal adaptation with anti-aliasing filters using LTspice.
– Developed PCB layouts in Altium Designer, implemented and tested physical system.
– Deployed auto-generated controller code from Simulink to a microcontroller.
– Validated system performance on an inverter–PCB–microcontroller–IM setup.

• Battery Charging through HB-LLC Resonant Converter

– Modeled the Li-ion battery and designed the resonant tank circuit.
– Generated PWM schemes for inductive, resistive, and capacitive switching modes.
– Designed a PID controller for constant-current and constant-voltage charging.

Power Systems & Reliability
Undergraduate Researcher | Yangon Technological University, Myanmar 03/2017 – 02/2018

• Effect of Voltage Dip on Sensitive Loads and Countermeasure Methods

– Analyzed the impact of protection system failures on the Yangon distribution network during voltage dips.
– Evaluated the effect of voltage dips on sensitive loads and proposed countermeasures to improve reliability.


