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Legged locomotion on dynamic rigid Applications of Hybrid, time-varying
surfaces (DRS) is a new robot functionality DRS locomotion robot dynamics
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To draw upon modeling, state estimation, feedback control, and theory of hybrid systems
to create a model-based control framework that explicitly addresses hybrid, time-varying legged robot
dynamics for producing provably stable locomotion on a DRS
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Provably stabilizing control for Linear inverted pendulum (LIP)’" Hybrid invariant filtering
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legged locomotion on a Foot-landing event:
S={t,q,q: hsy(t,q) = 0,hs,(t,q,q) < 0}
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* Derivation of a real-time,
provably convergent state
estimator that explicitly
addresses the hybrid, time-
varying robot behaviors of
DRS locomotion.

(Preliminary work: A. Igbal, Y. Gao, Y. (A. Igbal, S. Veer, Y. Gu, IFAC MECC
Gu, IEEE TMECH, 2020.) . 2021 & manuscript in preparation.) . 2021 & manuscript under review.)
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* The research outcomes could be generalized to
dynamic deformable surfaces (e.g., tree branches
and sea ice) for monitoring and protecting natural
lands such as forests and the arctic, as well as to N
autonomous locomotion on nonstationary (rigid or
deformable) surfaces. Pen

Course project website: https://github.com/TRACE-Lab/MECH-5305-
Introduction-to-Legged-Locomotion

« Strengthening UML’s robotics curriculum for
undergraduate and graduate students.

* Outreach to K-12 students and the general public
during MassRobotics” Robot Block Party.

* Providing robotics research experiences for
undergraduate underrepresented minority and
female students at UML.

Robot Block Party event website: https://www.massrobotics.org/2021/10/05/robo-
boston-and-massrobotics-4th-annual-robot-block-party/
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