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Luis A. PABON

Curriculum vite

I build physics-grounded world models for embodied intelligence. My research focuses on learn-
ing compact, predictive, and controllable models of high-dimensional robot dynamics, enabling
planning and decision-making in systems where first-principles modeling is too expensive or inac-
curate. Applications include soft robotics, continuum manipulation, model-based reinforcement
learning, and autonomous spacecraft operations.

EpucATiON

Stanford University, Stanford, CA

Ph.D., Aeronautics and Astronautics
Stanford Graduate Fellowship in Science & Engineering (SGF)
EDGE Doctoral Fellowship

Advisor: Prof. Marco Pavone (Autonomous Systems Lab)

Stanford University, Stanford, CA

M.S., Aeronautics and Astronautics

California Institute of Technology, Pasadena, CA

B.S., Mechanical Engineering and Aerospace Engineering (Minor) GPA: 4.2/4.3
Ranked 1% in Mechanical Engineering (out of 35)

FELLOWSHIPS, HONOURS & AWARDS

Best Paper Finalist, ATAA Intelligent Systems Student Paper Competition, SciTech 2026

Stanford Graduate Fellowship (SGF), Stanford, university-wide doctoral fellowship in science
and engineering; one of ~100 awarded annually; 12 quarters of full tuition and stipend support

ENOC Young Investigator Prize, European Nonlinear Dynamics Conference, one of two prizes
for the best presentations by young scientists

EDGE Doctoral Fellowship, Stanford, selective fellowship recognizing contributions to diversity
in graduate education

Mechanical Engineering Award, Caltech, department award for outstanding originality and
creativity, faculty-selected

Best Paper Award, 2022 ATAA International Student Conference, 1st place, Team Category, at
ATAA’s invitation-only international student conference

NASA BIG Idea Challenge Awards, NASA, one of 7 teams selected nationally from 120+
proposals, two consecutive years; led projects securing >$360,000 in NASA funding; recipient of
Visionary Concept for LATTICE (2022) and Best Product Development for HOMES (2021)

Henry Ford II Scholar Award, Caltech, awarded for the top academic record in Mechanical
Engineering

Best Paper Award, 2021 ATAA Region VI Student Conference, 1st place, Team Category

Toshi Kubota Aeronautics SURF Fellowship, Caltech, named endowed undergraduate research
fellowship in aeronautics

Tau Beta Pi, Engineering Honor Society, top 1/8th of engineering class

ExxonMobil LOFT Fellowship, national STEM fellowship for high-potential engineering students


mailto:lpabon@stanford.edu
https://luispabon.info
https://bigidea.nianet.org/wp-content/uploads/California-Institute-of-Technology-2022-Big-Idea-Technical-Paper.pdf
https://bigidea.nianet.org/wp-content/uploads/CalTech-Final-Technical-Paper-2021-BIG-Idea.pdf
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SELECTED PUBLICATIONS

“Data-Driven Soft Robot Control via Adiabatic Spectral Submanifolds,” R.S. Kaundinya, J. Matt,
J.I. Alora, L. Pabon, M. Pavone, G. Haller. International Journal of Robotics Research (IJRR), 2026.

“Language-Conditioned Safe Trajectory Generation for Spacecraft Rendezvous,” Y. Takubo, A.
Dwivedi, S. Ramkumar, L. Pabon, D. Gammelli, M. Pavone, S. D’Amico. Journal of Guidance,
Control, and Dynamics (JGCD), 2026.

“Graph Neural Model Predictive Control for High-Dimensional Systems,” PB. Eberhard, L.
Pabon, D. Gammelli, H. Buurmeijer, A. Lahr, M. Leone, A. Carron, M. Pavone. IEEE International
Conference on Robotics and Automation (ICRA), 2026.

“Learning Actuator-Aware Spectral Submanifolds for Precise Control of Continuum Robots,”
PL. Wolff, H. Buurmeijer, L. Pabon, ].I. Alora, M. Leone, R.S. Kaundinya, R.K. Katzschmann, M.
Pavone. IEEE International Conference on Robotics and Automation (ICRA), 2026.

“Semantic Trajectory Generation for Goal-Oriented Spacecraft Rendezvous,” Y. Takubo, A.
Dwivedi, S. Ramkumar, L. Pabon, D. Gammelli, M. Pavone, S. D’Amico. AIAA Science and
Technology Forum and Exposition (SciTech), 2026. Best Paper Finalist.

“Taming High-Dimensional Dynamics: Learning Optimal Projections onto Spectral Submani-
folds,” H. Buurmeijer, L. Pabon, ].I. Alora, R.S. Kaundinya, G. Haller, M. Pavone. IEEE Conference
on Decision and Control (CDC), 2025.

“Perfecting Periodic Trajectory Tracking: Model Predictive Control with a Periodic Observer
(II-MPC),” L. Pabon, J. Kohler, ].I. Alora, PB. Eberhard, A. Carron, M.N. Zeilinger, M. Pavone.
International Conference on Intelligent Robots and Systems (IROS), 2024.

“Robust Nonlinear Reduced Order Model Predictive Control,” L. Pabon*, J.I. Alora*, J. Kohler,
M. Cenedese, E. Schmerling, M.N. Zeilinger, G. Haller, M. Pavone. IEEE Conference on Decision
and Control (CDC), 2023.

“Design of a Modular and Orientable Electrodynamic Shield for Lunar Dust Mitigation,” M.
Tisdale*, I. Dula*, L. Pabon*, P. Verkhovodova, ]. Penot, K. Coimbra, L.S. Soldner, T. Gupta, R.
Musuku, S.J. Chung. AIAA Science and Technology Forum and Exposition (SciTech), 2022. Best
Paper Award.

WORKSHOP PAPERS & EXTENDED ABSTRACTS

“Adiabatic Spectral Submanifolds for Data-Driven Soft Robot Control,” R.S. Kaundinya, ].G.
Matt, J.I. Alora, L. Pabon, M. Pavone, G. Haller. IEEE International Conference on Soft Robotics
(RoboSoft), Extended Abstracts, 2025.

“Optimal Soft Robot Control using Adiabatic Spectral Submanifolds,” R.S. Kaundinya, J.G. Matt,
J.I. Alora, L. Pabon, M. Pavone, G. Haller. Workshop on Structural Priors as Inductive Biases for
Learning Robot Dynamics, Robotics: Science and Systems (RSS), 2024.

“D2-RL: Dominant Dynamics for Efficient Model-Based Reinforcement Learning,” S. Pang, J.I.
Alora, L. Pabon, M. Pavone. Workshop on Structural Priors as Inductive Biases for Learning Robot
Dynamics, Robotics: Science and Systems (RSS), 2024.

“Generalizing Spectral Submanifolds to Control-Affine Dynamical Systems,” H. Buurmeijer, L.
Pabon, ].I. Alora, M. Pavone. Workshop on Structural Priors as Inductive Biases for Learning Robot
Dynamics, Robotics: Science and Systems (RSS), 2024.


https://arxiv.org/abs/2503.10919
https://gnn-mpc.github.io/
https://arxiv.org/abs/2603.23044v1
https://semantic-guidance4space.github.io
https://arxiv.org/abs/2504.03157
https://arxiv.org/abs/2504.03157
https://arxiv.org/abs/2404.01550
https://arxiv.org/abs/2404.01550
https://arxiv.org/abs/2309.05746
https://arc.aiaa.org/doi/10.2514/6.2022-2623
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EXPERIENCE

USAF Test Pilot School, Edwards AFB

Test Management Project Lead
First reasoning-model-based ISR flight test; evaluation methodologies for foundation models in
airborne operations

Stealth Startup (Generative AI / Entertainment), Co-Founder & Technical Lead
Generative Al platform for digital entertainment; $200K+ exit

Autonomous Systems Lab, Stanford University
Graduate Research Assistant, Advisor: Prof. Marco Pavone
World models for real-time predictive control

NASA Jet Propulsion Laboratory, Pasadena, CA
Robotics System Engineering Intern, Mentors: Dr. Issa Nesnas & Dr. Travis Brown
Tether tension control and management system design for the Axel cliff rover

Aerospace Robotics and Control Lab (ARCL), Caltech
Research Fellow, Mentors: Prof. Soon-Jo Chung & Prof. Guanya Shi
Stochastic delay compensation for aggressive multirotor trajectory tracking

Honeywell Aerospace, Advanced Technology Group, Tempe, AZ
Research and Development Intern
ML-based quality control for additive manufacturing; presented to U.S. Department of Energy

TEAM CoSTAR (JPL, MIT, Caltech, KAIST), DARPA Subterranean Challenge
Research Fellow, Mentor: Prof. Joel W. Burdick
Autonomous hybrid flying/driving platform design and motion planning

SERVICE, OUTREACH & LEADERSHIP

Founding & Leadership

Caltech Air and Outer Space (CAOS), Student Branch of the AIAA, Caltech
Founder & Chair, Advisor: Prof. Soon-Jo Chung

 Founder & Autonomy Lead: Established a 40-person team for the NASA Big Idea Challenge
2022; awarded $180,000 to develop a cabled lunar ‘railroad’ for extreme terrain; selected as
“Most Visionary Concept”; demonstrated in the Lucerne Valley desert [Caltech news]

« Founder & Project Lead: Established a 24-person team for the NASA Big Idea Challenge
2021; awarded $180,000 to develop electrodynamic dust shielding for lunar dust mitigation;
selected as “Best Product”; verified up to TRL 5 [Caltech news]

Caltech Latino Association of Students in Engineering and Sciences (CLASES)
Vice-President, Caltech Society of Hispanic Professional Engineers (SHPE) Chapter

« Promoted the professional advancement of undergraduates from underrepresented com-
munities by facilitating access to conferences, organizing career opportunity events, and
hosting speakers from academia and industry

« Organized outreach efforts including speaker panels, tours, and STEM demonstrations for
local schools and institutions

Research Mentoring

Revant Kasichainula (Stanford B.S.), Robust nonlinear MPC for aircraft flight
Alan Wen Xiao (Stanford B.S.), Uncertainty quantification for deep neural networks


https://www.caltech.edu/about/news/student-led-lunar-architecture-team-named-finalist-in-nasa-competition-for-second-consecutive-year
https://www.caltech.edu/about/news/nasa-big-idea-homes-habitat-orientable-modular-electrodynamic-shield
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Arpit Dwivedi (Stanford M.S.; now at Nuro), Semantic trajectory generation for spacecraft

Paul Wolft (ETH Ziirich M.S.; now at ERC Systems), Actuator-aware Spectral Submanifolds
Patrick Eberhard (ETH Ziirich M.S.; now at robotics startup), Graph Neural Network MPC
Marvin Harms (NTNU Visiting Ph.D.), Predictive latent observation dynamics for safe navigation
Michael Pang (Stanford M.S.; now at Tesla), Reduced-order model based reinforcement learning
Anna Hylbert (Stanford M.S.; now at SpaceX), Parametric reduced-order models

Mark Leone (Stanford B.S.; now Ph.D.), Design and control of next-generation soft robots
Esteban Perez (Stanford B.S.; now M.S.), Soft robot manufacturing and design

Hugo Buurmeijer (Stanford M.S.; now Ph.D.), Parametric Spectral Submanifold interpolation
Jonas Matt (ETH Ziirich M.S.; now Ph.D.), Adiabatic Spectral Submanifolds for continuum systems

Journal Reviewing. International Journal of Robotics Research (IJRR), IEEE Transactions on
Robotics (T-RO).

Conference Reviewing. IEEE International Conference on Robotics and Automation (ICRA),
IEEE/RS] International Conference on Intelligent Robots and Systems (IROS), IEEE Conference
on Decision and Control (CDC), Robotics: Science and Systems (RSS).

Workshop Organization
Organizer of Structural Priors as Inductive Biases for Learning Robot Dynamics, Robotics: Science
and Systems (RSS).

TEACHING

Stanford University, Course Assistant
Al and Emerging Technologies, USAF Test Pilot School, Prof. Marco Pavone Winter 2026

Optimal and Learning-Based Control (AA 203), Prof. Marco Pavone Spring 2025
Principles of Robot Autonomy I (AA 174A), Prof. Marco Pavone Fall 2024
Principles of Robot Autonomy I (AA 174A), Prof. Marco Pavone Fall 2023
California Institute of Technology, Teaching Assistant
Experimental Robotics (ME/CS/EE 129), Dr. Gunter Niemeyer Spring 2022
Engineering Design Laboratory (ME 72AB), Prof. Michael Mello Fall 2021-Winter 2022
Mechanical Prototyping (ME 13/113), Lecturer Paul Stovall Summer 2021
Mechanics (Dynamics) (ME 12C), Prof. Xiaojing (Ruby) Fu Spring 2021

Mechanics (Mechanics of Materials) (ME 12B), Prof. Chiara Daraio Winter 2021



