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Modeling Motion Uncer tainty of Moving Obstac les for Robot
Motion Planning

J. Miura and Y. Shirai
Osaka University

Manipulative Difficulty Index of a Mobile Robot with Multiple
Trailer s in Pushing and Towing with Imperf ect Measurement

W. Li, T. Tsubouchi and S. Yuta
University of Tsukuba

� ProbabilisticModelof Obstacle
Motion

� VelocityUncertaintyandPath
Ambiguity of Obstacle

� ObservationUncertaintyof
Robot

� Decision-TheoreticRobotMotion
Planning

� ManipulativeDifficulty Index(MDI)

� MDI EvaluationExamples

� StochasticLinearFeedback
Controller

� LineFollowing for Tractor-trailer
System

Exact Cellular Decompositions in Terms of Critical Points of
Morse Functions

H. Choset, E. Acar, A. A. Rizzi and J. E. Luntz
Carnegie Mellon University

Real-Time Generation of Collision-Free Paths for a Mobile
Sphere

E. J. Bernabeu and J. Tornero
Universidad Politecnica de Valencia

� ExactCellularDecomposition
in Termsof Critical Points

� MorseFunctionsandCritical
Points

� DifferentDecompositionPatterns
for DifferentFunctions

� A FrameWork for Motion
PlanningAlgorithms

� Path Planningof a Mobile
Sphere

� HoughTransformApplication.
Minimum VolumeLocus

� Generationof 3DandSeveral
2D Pathsin RealTime

� LinearComplexity for Generating
Several2D Paths

On Relating the Disconnectedness of a Contact Formation to
the Geometric Proper ties of its Constituent Objects

D. Johnston and J. Xiao
University of North Carolina - Charlotte

Deformab le Volumes in Path Planning Applications
E. Anshelevich, S. Owens, F. Lamiraux and L. Kavraki

Rice University

� Configurationsof thesamecontact
formationmaybedisconnected.

� Disconnectednessdependson
thegeometryof contactingobjects.

� For polygons, somenecessary
geometricalconditionsarepresented
for disconnectedness.

� Theresultsareusefulfor quickly
checkingif a CF hasdisjoint
configurations.

� PRMextendedtoaclassof three-dimentional
deformablevolumes(with full 3D
bending)

� Pathsconsistingof minimal-energy
deformations

� Mass-SpringRepresentationof the
deformablevolumes

� Pathplanningfor anelasticpipe/wire:
anextendedexample
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