
Multi-mode Trajectory Optimization for 
Impact-aware Manipulation

• Propose a Multi-mode Trajectory 
Optimization method combining hybrid 
dynamics and hybrid control in a coherent 
fashion.

• Introduce an impact model for planning 
smooth contact transitions with low 
interaction forces for impact-aware 
manipulation tasks.

• Our method simultaneously optimizes multi-
contact motions, contact timings and forces, 
and stiffness profiles.
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KUKA robot halting a 20 kg 
box moving at 0.88 m/s.
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