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Research Goal: To create a model-based control framework that produces provably stable legged locomotion on a dynamic rigid surface, 
drawing upon nonlinear control theory, hybrid systems theory, dynamics, and optimization.

o Revealed hybrid time-varying robot 
dynamics in DRS locomotion.

o Expanded leg odometry from static to 
moving surfaces.

o Created provably stabilizing control 
methods for DRS locomotion.

o Findings applicable to wheeled/tracked 
robots and dynamic deformable 
surfaces.

Legged locomotion on a DRS 
is a new robot functionality

Hybrid, time-varying 
robot dynamics

Broader Impact on Society Challenge 

Applications

o Enhanced UML's robotics curriculum.
o Presented live demos at Boston Robot 

Block Party and Purdue's Women in 
Mechanical Engineering Symposium.

o Mentored six underrepresented 
minority and female undergraduates in 
robotics research.
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