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ABSTRACT: Unlike many other control application domains, most of the best methods today for 

designing feedback controllers for walking and running robots are still based on intuition and 

heuristics.  This is because the dynamics of walking and running is relatively high dimensional and 

fundamentally nonlinear, with the target behavior described as a limit cycle punctuated by discrete 

collision events when a foot lands on the ground.  Unfortunately, these intuitive control strategies 

do not scale to our most complex robots and have not been able to compete with nature in terms of 

efficiency or robustness.  In this talk, I'll describe some progress in applying formal tools from 

algebraic geometry and convex optimization to directly address the problem of robustly stabilizing 

nonlinear hybrid limit cycles of rigid body systems through contact.  I'll show examples ranging 

from simple walking robots based on passive dynamic walking to a robotic ostrich that is designed 

to run bipedally at 50 mph.  I'll also apply these tools to controlling robotic aircraft that can dart 

through a forest and land on a perch like a bird. 

BIO: Russ is the X Consortium Associate Professor of Electrical Engineering and Computer 

Science and Aeronautics and Astronautics at MIT, and the Director of the Computer Science and 

Artificial Intelligence Lab Center for Robotics.  Russ received his B.S.E. in Computer Engineering 

from the University of Michigan, Ann Arbor, in 1999, and his Ph.D. in Electrical Engineering and 

Computer Science from MIT in 2004.  He is a recipient of the NSF CAREER Award, the MIT 

Jerome Saltzer Award for undergraduate teaching, the DARPA Young Faculty Award in 

Mathematics, the 2012 Ruth and Joel Spira Teaching Award, and was named a Microsoft Research 

New Faculty Fellow. 
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