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IRIS [1] Algorithms Build Convex Collision-Free Sets

IRIS Can Use Nonlinear Programming for C-Space [2]
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Collision-Free Motion Planning through 
Convex Sets with GCS [4]

A collision-free trajectory planned through convex sets. Figure reproduced from [4].

Minimal Coordinates of a Constrained 
Bimanual Configuration Space [5]
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Parametrizing the constraint manifold removes nonlinear equality constraints.

General Setup: Growing Regions in a Parametrized Configuration Space

Comparison with Baseline [5]
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Major speedups (up to 500x!)
● Better initial guess for optimizers

○ Sample nearby collisions first
● Massive parallelization

○ Collision-checking
○ Zero-order optimization

● Rigorous probabilistic certificate 
determines termination

Our convex regions are...
● Constraint-Satisfying
● Collision-Free
● Amenable to Planning

And our algorithms are faster and more reliable


