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• Middle level: reduced-order model 
step planner [1, 2]

• Guarantees task completion, and 
navigation and locomotion safety for the 
reduced order model

• Low level: passivity-based 
realtime  controller [2, 3]

• Tracks the reduced-order-model 
trajectory from the middle level [1] Narkhede, Kunal S., et al. RAL 2022

[2] Y. Gong and J. W. Grizzle, JDSMC 2022
[3] A. Shamsah., et al. TRO 2023
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Assumption: A socially-acceptable path 
for the ego-agent is the path that a human 
would take in a similar setting
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Preliminary Results



• Predicting social reachable corridors 
parameterized as zonotopes

• Evolved STL specification for 
locomotion stability [5]

Ongoing work

[4]  Gu, Zhaoyuan, et al. submitted 2023
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