
Planning Shorter Paths in Graphs of Convex Sets by 
Undistorting Parametrized Configuration Spaces

Shruti Garg, Thomas Cohn, Russ Tedrake
Massachusetts Institute of Technology

SUMMARY
● Confining non-convexity to objectives 

preserves feasibility, improves path metrics
● Projected Gradient Descent (PGD) — a first 

order solver — to exploit the structure
● Trajectory Optimization in key manipulation 
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For certified collision free IRIS regions grown 
under Rational Kinematics, paths become less 

Planning Space C - Space

Constrained Bimanual Manipulation using IK 
plans paths in the leading arm’s joint space (the 
subordinate arm follows). After out method, 
paths become shorter and less skewed in 
favour of the leading arm


