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1 Overview

TheCrocaRoossimulatedsocceragentis adevelopmentplatform,to testthefeasibility
of multi-agentintelligencesystems,and algorithmsdeterminingthe future locations
of dynamicobjects.The seconddeterminingfactor, in the designof the base,is to
make theagentsmallandefficientenoughto beincludedastheintelligencesystemsof
physicalrobot teams.Thesetwo factorslargely affectedthe designof the CrocaRoos
player-agentbase.

Multi Agent Planning System (MAPS) hasbeenusedsuccessfullyin all of theUni-
versity of QueenslandRobot teamsthat have participatedin RoboCupRobotSoccer
World Cups[1,2]. MAPS requirementsareprimaryfocusin thedesignof theagent.

MAPS technologywasdevelopedfor usein theUniversityof Queensland’ssmall-
sizeleagueteam,theRoboRoos.MAPS hasdemonstratedvery promisingresultsasa
generalcoordinationsystemin bothcompetitionandtestingenvironments[3–5].It im-
provescoordinationamongagentsby choosingindividualgoalsfor eachagentthatwill
improvetheprobabilityof achieving theteam’sgoal.MAPScoordinatesagentsthrough
the superpositionof potentialfields. Eachfield reflectsthe probability of positive or
negativeinfluenceof anenvironmentattributeontheteam’sgoalin thenearfuture.The
summationof all thesefields,calculatesthebestchoiceof actionfor a particularagent
andwhereon thefield it shouldthatactionshouldtakeplace.

In thesmall-sizedleague,MAPSutilizesaworld modelobtainedfrom anoverhead
camera,andassuchhasa completeworld model.Even with this world view MAPS
considerstheworld from eachplayersperspectivewhenmakingdecisionsthataccom-
plishcoordinatedmulti-agentplans[3].

Eachrobot receives a completeworld model from the vision systemas well as
theMAPS command,which whencombinedwith its own reactivenavigationroutines,
enableit to navigateor kick to thedesiredlocation.

In RoboCupSimulationLeagueeachagenthasto performindependently, utilizing
datareceivedfrom theserverassensorinformationto build aworld view. Datareceived
by eachplayeris relativeto thatplayer. MAPS,onindependentagents,hasto determine
actionsthatwill fulfill teamsgoalsbasedonindividualobservations.To determinethese
actionsMAPS requiresa completeaspossibleworld view.

CrocaRoos 2001 wasthepreviousincarnationof thesimulatedagent.Theformerbase
hada linearapproachto processingthedataanddetermininganaction.
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Fig. 1. TheCrocaRoos2001PlayerAgentArchitecture.

The former playeragenttook the sensordataprovidedby the server andmanipu-
latedit to get the locationof the playerandthe remainingdynamicobjects,the other
playersandthe ball, creatingthe playerworld view. This manipulateddatawasthen
givento MAPS which determineda planfor this playerwith respectto theteam’sgoal
(kicking themostgoals).TheAction block,usinga form of behaviour intelligenceand
basicsubsumption,thendeterminedhow bestto performthe desiredaction.Figure1
showsthedataflow diagrammatically. Theseblockswereindependentof eachotherbut
requiredtheprior block to passthenecessarydatasothattheblockcouldfulfill its own
destiny.

While fulfilling the agentsgoals,passingthe requiredinformationto MAPS, and
beinglightweight,problemswhereapparentwith thisbase.Theformingandapplication
of actionsappearedto be retarded.Playerswould move to intercepta passafter the
ball hadpassedthemif at all. The bulk of this problemstemmedfrom the modifying
andpassingof thedatabetweentheblocks,with theplayer-agentmoreoften thannot
reactingto old sensordataratherthancurrentor futuredata.

Anotherforeseeableproblemwith theimplementationis theconversionfrom a lin-
earapproachto datamanipulation,to aparallelor multi-taskingapproachasalgorithms
for predictingworld modelsbecomesmoreprocessorintensive.

CrocaRoos 2002 hasbeenredesignedto addressthoseissues.It maintainsthesame
actionblock structure,Lexical Analyzer, Locate,MAPS andAction, but the datano
longer passedlinearly from one block to the next. Instead,the datais storedstored
centrallyandeachblockaccessesit asrequired.

Theretardationof theanagentactionswasdueto decisionsbasedon agingsensor
data[7].Datain the CrocaRoos2k2agentis kept centrallyandthe blocksaredivided
into thosethat generatethe information and thosethat useit. This centralmemory
holdsahistoryof actions,locations,posesandvelocitesof theball andplayers,aswell
asholdinga predictionof thoseatributes.

TheLocateblockusesahistoryof locationsandvelocitiesof theball andposesand
velocitiesof theall theotherplayersto predictlikely world models.Locatealsotakes
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Fig. 2. TheCrocaRoos2002PlayerAgentArchitecture.

theraw sensordata,manipulatedby theLexical Analyzerusingit to correctandupdate
thepredictedworld models.

MAPS now basesit decisionson themostprobablefutureworld model,forming a
planon a whatanagentwill bedoinginsteadof what it shouldhave done.TheAction
blockconvertsMAPS’ desireto asuitableactionto besentbackto thesoccerserver.

While this conceptis similar to thatusedby theCMU99 team[7],thedevelopment
of thepredictedworld modelutilizesMAPS asa filter to determineprobablelocations
of players.By determiningthe probablebestactionsfor eachplayer, the setof likely
positionsfor thatplayeris reduced.

2 Continuing Work

MAPS is currentlyconfiguredasthoughit wherestill receiving a reliablesingleglobal
view of the field andassuchmakesplansasthoughit hascorrectinformationof the
entirefield. To make a decisionin therequiredtime, thegrid MAPS usesto generatea
planis necessarilycoarse.Working in conjunctionwith determiningthemostprobable
locationsof moving objects,the MAPS grid and parameterswill be refinedso that
MAPS developsplansmorefor the immediateareasurroundingthe player, andon a
muchfinergrid.

Work is also continueson the predictionof wheremoving objectswill be in the
robot’snearandimmediatefuture.This informationandtheplayeragentcodeeventu-
ally helpingtheGuRoo,theUniversityof Queensland’shumanoidrobot[6],playsoccer,
andenablingotherteamsof robotsto work safelyin heavily dynamicspaces.
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