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1 Overview

The CrocaRoosimulatedsocceragentis a developmentplatform,to testthefeasibility
of multi-agentintelligencesystemsand algorithmsdeterminingthe future locations
of dynamicobjects.The seconddeterminingfactor, in the designof the base,is to
malke theagentsmallandefficient enoughto beincludedastheintelligencesystemof
physicalrobotteams.Thesetwo factorslargely affectedthe designof the CrocaRoos
playeragentbase.

Multi Agent Planning System (MAPS) hasbeenusedsuccessfullyin all of the Uni-
versity of QueenslandRobotteamsthat have participatedin RoboCupRobot Soccer
World Cups|[12]. MAPS requirementsreprimaryfocusin thedesignof theagent.

MAPS technologywasdevelopedfor usein the University of Queensland small-
sizeleagueteam,the RoboRoosMAPS hasdemonstratedery promisingresultsasa
generalkoordinationsystemin both competitionandtestingervironments[3-5]It im-
provescoordinatioramongagentsdy choosingndividual goalsfor eachagentthatwill
improvetheprobabilityof achieving theteams goal.MAPS coordinateggentshrough
the superpositiorof potentialfields. Eachfield reflectsthe probability of positive or
negative influenceof anervironmentattribute ontheteams goalin the nearfuture. The
summatiorof all thesefields, calculateghe bestchoiceof actionfor a particularagent
andwhereonthefield it shouldthatactionshouldtake place.

In thesmall-sizedeague MAPS utilizesa world modelobtainedfrom anoverhead
cameraandas suchhasa completeworld model. Even with this world view MAPS
considerghe world from eachplayersperspectie whenmakingdecisionghataccom-
plish coordinatednulti-agentplans|[3].

Eachrobot receves a completeworld model from the vision systemas well as
the MAPS commandwhich whencombinedwith its own reactive navigationroutines,
enablet to navigateor kick to thedesiredocation.

In RoboCupSimulationLeagueeachagenthasto performindependentlyutilizing
datarecevedfrom thesenerassensoinformationto build aworld view. Datareceved
by eachplayeris relative to thatplayer MAPS, onindependenagentshasto determine
actiongthatwill fulfill teamsgoalsbasednindividualobsenations.To determinghese
actionsMAPS requiresa completeaspossibleworld view.

CrocaRoos 2001 wasthe previousincarnatiorof thesimulatedagent Theformerbase
hada linearapproacho processinghe dataanddetermininganaction.
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Fig. 1. TheCrocaRoof001PlayerAgentArchitecture.

The former playeragenttook the sensordataprovided by the serer and manipu-
latedit to getthe locationof the playerandthe remainingdynamicobjects,the other
playersandthe ball, creatingthe playerworld view. This manipulateddatawasthen
givento MAPS which determinedh planfor this playerwith respecto theteams goal
(kicking the mostgoals).The Action block, usinga form of behaiour intelligenceand
basicsubsumptionthendeterminechow bestto performthe desiredaction.Figure 1
shavsthedataflow diagrammaticallyTheseblockswereindependenof eachotherbut
requiredthe prior block to passhe necessargatasothatthe block couldfulfill its own
destiry.

While fulfilling the agentsgoals,passingthe requiredinformationto MAPS, and
beinglightweight,problemsvhereapparentvith thisbase Theformingandapplication
of actionsappearedo be retarded.Playerswould move to intercepta passafter the
ball hadpassedhemif at all. The bulk of this problemstemmedrom the modifying
andpassingof the databetweerthe blocks,with the playeragentmore oftenthannot
reactingto old sensodataratherthancurrentor future data.

Anotherforeseeabl@roblemwith theimplementationis the corversionfrom alin-
earapproacho datamanipulationto a parallelor multi-taskingapproactasalgorithms
for predictingworld modelsbecomesnoreprocessomtensie.

CrocaRoos 2002 hasbeenredesignedo addresghoseissueslt maintainsthe same
action block structure,Lexical Analyzer Locate,MAPS and Action, but the datano
longer passedinearly from one block to the next. Instead,the datais storedstored
centrallyandeachblock accesse# asrequired.

Theretardatiorof the anagentactionswasdueto decisionshasedon agingsensor
data[7].Datain the CrocaRoos2kagentis kept centrallyandthe blocksare divided
into thosethat generatethe information and thosethat useit. This centralmemory
holdsa history of actions locations posesandvelocitesof the ball andplayers aswell
asholdinga predictionof thoseatributes.

ThelLocateblock usesa historyof locationsandvelocitiesof theball andposesand
velocitiesof the all the otherplayersto predictlikely world models.Locatealsotakes
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Fig. 2. The CrocaRoo2002PlayerAgentArchitecture.

theraw sensodata,manipulatedy the Lexical Analyzerusingit to correctandupdate
the predictedworld models.

MAPS now basest decisionson the mostprobablefuture world model,forming a
planon awhatanagentwill be doinginsteadof whatit shouldhave done.The Action
block corvertsMAPS’ desireto a suitableactionto be sentbackto the soccersener.

While this conceptis similar to thatusedby the CMU99 team[7],the development
of the predictedworld modelutilizes MAPS asafilter to determineprobabldocations
of players.By determiningthe probablebestactionsfor eachplayer, the setof likely
positionsfor thatplayeris reduced.

2 Continuing Work

MAPS is currentlyconfiguredasthoughit wherestill receving areliablesingleglobal
view of the field andassuchmakesplansasthoughit hascorrectinformation of the
entirefield. To make a decisionin therequiredtime, the grid MAPS usesto generatea
planis necessarilyoarseWorking in conjunctionwith determiningthe mostprobable
locationsof maoving objects,the MAPS grid and parametersill be refined so that
MAPS developsplansmorefor the immediateareasurroundingthe player andon a
muchfiner grid.

Work is also continueson the predictionof wheremoving objectswill bein the
robot’'s nearandimmediatefuture. This informationandthe playeragentcodeeventu-
ally helpingthe GuRoo theUniversityof Queenslandhumanoidobot[6], play soccey
andenablingotherteamsof robotsto work safelyin heavily dynamicspaces.
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