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Problem
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Improve performance of multi-query 
sampling-based motion-planning algorithms
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Previous Work

• Connection of subgraphs through reflection onto C-
space obstacles  [Hosch et al. 1994]
– Precursor to PRM

• Basic-PRM [Kavraki et al. 1996]
– Dense roadmaps required for connectivity

• OBPRM [N. Amato et al. 1998]
– Greater density of nodes near the boundary of the free space 

• Dilation of Free-Space [Hsu et al. 1998]
– Requires complex geometric operations
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Key Insight
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Use notion of “visibility” to cover the free 
space, while keeping the size of the 

roadmap small



Definitions

L(q, q’): A feasible path between configurations 
q and q’, in the absence of any obstacle 
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Configuration q: Guard of 
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Results
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Termination Criterion
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Pathologic Case
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Comparison to Basic-PRM
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• More expensive to generate nodes

• Cheaper to connect each node to the 
roadmap



Comparison to Basic-PRM
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Comparison to Basic-PRM
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Comparison to Basic-PRM
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Experiments
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Work After
• Compact Representations of Roadmap Graphs [Shaharabani et 

al. 2013]

• Rapidly-exploring Random Trees [LaValle and Kuffner 2001]

• Incremental Sampling-based Algorithms for Optimal Motion 
Planning [Karaman and Frazzoli 2010]

• LQR-Trees [Tedrake et al. 2010]


