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Abstract

Theproblemaddressedis thedistributedreconfigurationof ametamorphicrobotsystemcomposedof any numberof two
dimensionalrobots(modules)from specificinitial to specificgoal configurations.The initial configurationwe consideris
a straightchainof modules,while thegoalconfigurationsatisfiesa simpleadmissibilitycondition. Reconfigurationof the
modulesdependsonfindingacontiguouspathof cells,calledasubstratepath,thatspansthegoalconfiguration.Modulesfill
in this substrate path andthenmove alongthepathto fill in theremainderof thegoalwithout collisionor deadlock.

In this paper, we examinetheproblemof finding thesubstratepathmostlikely to resultin fastparallelreconfiguration,
drawing on resultsfrom our previous papers. Admissiblegoal configurationsare representedas directedacyclic graphs
(DAGs). We presenta combinationgraphtraversal-weightingalgorithm that traversesall pathsin the rootedDAG and
usethis algorithmto determinethebestsubstratepath. We extendour definition of admissiblesubstratepathsto consider
admissibleobstaclesurfacesfor reconfigurationwhenobstaclesarepresentin theenvironment.
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