
Session: ThP1-9 Thursday, April 27
���

14:20-16:00, Parlor 9

Collision Detection and Distance Computation
Chairs: Stephen Cameron, Ming Lin

Computing Signed Distances between Free-Form Objects
F. Thomas � , C. Turnbull � , L. Ros � and S. Cameron �

� Oxford University and � CSIC-UPC, Barcelona

Fast Distance Queries with Rectangular Swept Sphere Volumes
E. Larsen, S. Gottschalk, M. Lin and D. Manocha

University of North Carolina, Chapel Hill

� NURBSusedto representfree-formsurfaces

� Descenttechniqueto tracktheminimumdistance

� Boundson patchapplicabilityfrom controlpoints

� Sub-division usedto focusin onsolution

� Distancecomputationis essentialin
robotmotionplanning, dynamicsimulation,
virtualprototyping, simulation-based
designandhapticrendering.

� Useof efficientboundingvolumehierarchy
of rectanglesweptspheres, traversal
coherence, andpriority directedsearch

� Achieve uptoanorderof magnitude
speedupoverthestateof artonmany
benchmarksfrom motion planning,
dynamicsimulationandvirtualprototyping
applications

� Plantoexplorethepossibilityof hybrid
hierarchyfor generalproximityqueries

EODM- A Novel Representation for Collision Detection
M. Benitez, K. Gupta and B. Bhattacharya

Simon Fraser University

An Algebraic Solution to the Problem of Collision Detection for
Rigid Polyhedral Objects

S. Redon � , A. Kheddar� and S. Coquillart �
� INRIA - Rocquencoart and � University d’Evry, France

	 DiscretizedDistanceMapsspeed-upcollisiondetection,
however, theirmemoryrequirementsmaybeexcessive.
Octreesarememoryefficient but slow for collision
detection.

	 The ExtendedOctreeDistanceMap (EODM) is a
novel representationfor efficient collision detection
in staticenvironments. It capturesthedistanceto the
obstaclesin ahierarchicalmannerusingoctrees.

	 EODMrequiresonlyasimpleconstant-timetest, essentially
a look upin thestoreddistance. EODM is computed
onceandrepeatedlyusedfor collisiondetectionqueries.

	 Ourpreliminaryexperimentsin 2Dshow thatEODM
speedsup collision detectionby a factorof threeto
six comparedto anoctree.


 Realisticandintuitiveobject
manipulationin VirtualEnvironments


 Continuouscollisiondetection
usinganarbitraryscrewing-derived
in-betweenmotion


 Themanipulationcanbedone
at interactive rates


 Valuableapproachfor Collision
Detectionsystemsin Virtual
Environments

Registration of Range Data Using a Hybrid Simulated
Annealing and Iterative Closest Point Algorithm

J. Luck � , C. Little � and W. Hoff �
� Colorado School of Mines and � Sandia National Laboratory

Neural-Network Based Target Differentiation Using Sonar for
Robotics Applications

Billur Barshan  , Birsel Ayrulu  and Simukai W. Utete �
 Bilkent University and � University of Oxford

� Robustandefficientregistrationof range
data

� A hybridalgorithmcombiningICPand
SimulatedAnnealing

� Thealgorithmissuperiortoeitherindividual
technique

� Thealgorithmisbothrobustandefficient.

� MotivationandProblemStatement

� Neural-Network BasedTargetDifferentiation

� ExperimentalResults

� Conclusions
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