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@ Closing the Gap @

in Modeling Configuration Spaces

[Choset et al., 2005][LaValle, 2006]
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@ What Does Clustering Offer?, .. %

Automated tools to discover coherent
groups in configuration spaces

Explicit relations between

2 3 1
O=m+E
H=N+N
O=E+1
O=m+E+m

=1

—2i

-2 -1 0 1 2 3
Quotient space of three point robots on a plane

Symbolic abstractions relating conf. spaces
to the space of clustering models
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A multirobot configuration and its cluster hierarchy

clustering models

The nearest neighbor interchange (NNI) moves between

cluster hierarchies and the NNI graph

Locality identification
(e.g., collision-free neighborhood)

Single robot in
cluttered environments

Noncolliding Disks




Coordinated Robot Navigation via
o - o Hierarchical Clustering

[Arslan, Guralnik, Koditschek, TRO’16]
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Navigation in Tree Space

High-level discrete planner
[Arslan, Guralnik, Koditschek, DAM’16,Conditionally Accepted]
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Hierarchical Abstraction
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Hierarchy Preserving Navigation
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Encoding Collisions via
Robot-Centric Voronoi Diagrams

Power Diagram [aurenhammer, siam ic’s7] Local Free Space

Single robot in a Noncolliding Disks

cluttered environment
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@ Contributions @

* The use of clustering for modelling configuration spaces and for
design of provably correct motion planners

* Potential applications of clustering to the problem of feedback
motion planning and control
— Coordinated Robot Navigation via Hierarchical Clustering
— Encoding Collisions via Robot-Centric Voronoi Diagrams

» Reactive robot navigation in forest-like environment
» Safe coverage control of heterogeneous disk-shaped robots
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