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SUMMARY

Graduate Research Assistant in the Formal Methods & Autonomous Control of Transportation Systems (FACTS)
Lab at Georgia Tech, under the supervision of Dr. Samuel Coogan, currently pursuing a PhD in Machine Learning.
Research is centered around safety verification of nonlinear Al-based control systems, mainly through reach-
ability, invariance, and contraction analysis. Developer of immrax, a JAX toolbox used to scalably certify safe
performance of neural networks in safety-critical control systems and to train neural networks with robust safety
guarantees outright.

EDUCATION

Georgia Institute of Technology — Atlanta, GA

* PhD Machine Learning — GPA: 4.00 Aug 2022 - 2027
+ MS Mathematics — GPA: 4.00 Aug 2022 - Aug 2025
+ BS Computer Engineering, with Highest Honor — GPA: 4.00 Aug 2019 - May 2022
TECHNICAL SKILLS

ML & Scientific Computing: JAX, PyTorch, Tensorflow, NumPy, SciPy, SymPy, DRAKE, immrax (author)

Math, Control & Robotics: Neural network verification, Reachability analysis, Contraction theory, Lie groups,
Differential geometry, Model predictive control

Programming Languages: Python, C/C++, MATLAB, SystemVerilog, Embedded C/ RTOS

Tools & Platforms: Linux, Claude Code, Git, ROS2, Arduino, Raspberry Pi, Onshape, Solidworks, Eagle PCB

RESEARCH EXPERIENCE

Graduate Research Assistant — FACTS Lab, Georgia Tech Aug 2022 - Present

Research is centered around safety verification in Al-based control of nonlinear dynamical systems.

Research Philosophy: Develop rich mathematical theory alongside useful computational tools.

« Al models have little robustness guarantees; this is dangerous when applied in safety-critical domains.

+ Developed a mathematical framework and efficient, GPU-scalable, differentiable toolbox called imnrax for
parametric reachability analysis of nonlinear systems with neural network controllers.

+ Trained neural network controllers for dynamical systems with formal guarantees of safe operation.

+ Developed algorithm for efficient reachable set computation in systems evolving on Lie group state spaces.

+ Studied contracting dynamical systems evolving on homogeneous manifolds with Riemannian metrics.

* Mentoring a PhD student and an undergraduate student, building technical communication skills.

Athena Controls Lead — LIDAR Lab, Georgia Tech Jan 2020 - May 2022

+ Led and mentored a subteam of 8 undergraduates to design manipulator planning and control solutions for
a humanoid robot using position, velocity, and force approaches.

+ Guided peers through a ramping process to understand complex math and background theory.

+ Used the DRAKE C++ toolbox to simulate dynamic physical conditions and validate control methods.

+ Designed impedance controller for robust, compliant task-space position and force robot manipulation.
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HONORS AND AWARDS

2025-2026 Herbert P. Haley Fellowship — ML PhD Program, Georgia Tech Dec 2025
Georgia Tech President's Fellowship 2022 - 2026
Runner Up for Outstanding Student Paper Prize — IEEE CSS Hybrid Systems TC 2024
ECE Senior Scholar Award (4.00 GPA) — School of ECE, Georgia Tech Apr 2022
Faculty Honors (every semester) — Georgia Tech Fall 2019 - Spring 2022
Best Overall Hack — HackGT Horizons 2022 Mar 2022
Best Hardware Hack — HackGT 8 Oct 2021
First Place — 2021 Georgia Tech VIP Innovation Competition (Hardware, Devices & Robotics) Apr 2021
Best Latest Breaking Results Poster — 2020 IEEE/ASME Intl. Conf. on Adv. Int. Mechatronics Jul 2020
Best in Show — HackGT Horizons 2020 Feb 2020
Second Place, Best TI Integration — The Invention Studio's Hack-A-Thing 2020 Jan 2020

State Tournament Champion — 2019 California VEX Robotics High School State Championship Mar 2019
ACADEMIC SERVICE

Student Activities Lead of IEEE CSS Hybrid Systems TC [link] May 2026 - Present
General Chair of the Decision and Control Laboratory Student Committee [link] Aug 2025 - Present
Organizer of IEEE CSS Hybrid Systems TC Seminar Series [link] Jul 2025 - Dec 2025
Chair of 2025 Decision and Control Symposium Organizing Committee [link] 2025

Reviewer for Automatica (2024 - 2025), IEEE Control Systems Letters (L-CSS) (2023 - 2026), IEEE Control
Systems Magazine (2026), IEEE Conference on Decision and Control (CDC) (2023 - 2025), American Control
Conference (ACC) (2023 - 2025), IEEE Int'l Conference on Intelligent Transportation Systems (ITSC) (2024)

TEACHING AND PROFESSIONAL EXPERIENCE [PORTFOLIO]

Graduate Teaching Assistant — School of ECE, Georgia Tech Aug 2022 - Dec 2022
+ ECE 3803 — Optimization for Information Systems

+ ECE 3084 — Signals and Systems

Applications Engineering Intern — Texas Instruments Jun 2021 - Aug 2021
+ Designed modern Over-The-Air update process for Wi-Fi network processors using embedded C with RTOS.
 Analyzed customer feedback to optimize the design for utility, functionality, and practicality.

+ Developed interpersonal professional skills while learning about product lifecycle and post-market strategy.

OTHER PROJECTS

Voxel — ECE Senior Capstone [expo] [report] Aug 2021 - May 2022
+ Created world's first fully volumetric high-density holographic persistence of vision display (3D hologram).

+ Designed an algorithm to convert arbitrary mesh files to a custom cylindrical 3D display video format.

* Wrote embedded software in C++ and SystemVerilog to encode/decode 3D video over HDML.
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