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F. Thomas!, C. Turnbull?, L. Ros! and S. Cameron? E. Larsen, S. Gottschalk, M. Lin and D. Manocha
1Oxford University and 2CSIC-UPC, Barcelona University of North Carolina, Chapel Hill

o Distancecomputationis essentiain
robotmotionplanning dynamicsimulation
virtual prototyping simulation-based

e NURBSusedto representree-formsurfaces designandhapticrendering

Useof efficientboundingvolumehierarchy
of rectanglesweptspherestraversal
coherencgandpriority directedsearch

e Descentechniqueo trackthe minimumdistance

. r. . e Achieve uptoan orderof magnitude
e Boundson patchapplicabilityfrom control points speedupverthestateof artonmary
benchmarksrom motion planning

dynamicsimulationandvirtual prototyping

e Sub-dvision usedto focusin onsolution applications

Planto explorethepossibilityof hybrid
hierarchyfor generaproximity queries

EODM- A Novel Representation for Collision Detection An Algebraic Solution to the Problem of Collision Detection for
M. Benitez, K. Gupta and B. Bhattacharya Rigid Polyhedral Objects
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DiscretizedDistanceMapsspeed-upollisiondetection
however, theirmemoryrequirementsnaybeexcessie.
Octreesare memoryefficient but slow for collision
detection

Realisticandintuitive object
manipulatiorin Virtual Environment

Continuouollisiondetection
usinganarbitraryscraving-derived
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Themanipulatiorcanbedone
atinteractve rates

The ExtendedOctreeDistanceMap (EODM) is a
novel representatioffior efficient collision detection
in staticervironments It captureghedistanceo the
obstaclesn ahierarchicamannerusingoctrees

Distance
EODMrequiresonly asimpleconstant-timéest essentially ﬁ’%;!
alook upin thestoreddistance EODM is computed

onceandrepeatedlysedfor collisiondetectiomueries 5 —/\/\ e Valuableapproachior Collision
« Ourpreliminaryexperimentsn 2D shav thatEODM ' Detectionsystemsn Virtual
speedsup collision detectionby a factorof threeto o ' 2 N N Ervironments
six comparedo anoctree Wikis node's perimeter (8)
Registration of Range Data Using a Hybrid Simulated Neural-Network Based Target Differentiation Using Sonar for
Annealing and Iterative Closest Point Algorithm Robotics Applications
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o Rolustandefficientregistrationof range

data | o
P o MotivationandProblemStatement

¢ A hybridalgorithmcombininglCPand

SimulatedAnnealing o Neural-Netvork BasedlametDifferentiatior

Thealgorithmis superiotto eitherindividual N * ExperimentaResults

technique 1

e Conclusions

Thealgorithmis bothrobustandefficient A
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