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Goals and Scientific Impact
To establish a formal foundation that develops hierarchical, 
distributed, and robust control algorithms for safe 
cooperative locomotion and manipulation of quadrupedal 
robots in complex environments
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Technical Approach and Innovations
1) Creation of distributed predictive control algorithms 

for motion planning of cooperative locomotion
2) Creation of whole-body motion control (WBMC) 

algorithms based on convex optimization and 
nonlinear control

3) Extensive numerical and experimental validation on 
a team of quadrupedal robots

Challenges
High-dimensional and inherently unstable hybrid models for 
cooperative locomotion  

Broader Impacts
The broader impacts include deploying 
ubiquitous collaborative legged robots in 
different aspects of human society, 
designing an innovative curriculum on 
robot locomotion at the VT site, and 
sustaining a STEM-based outreach 
initiative for K-12 students and teachers 
at VT and Caltech sites. 
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