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Abstract. Kshitij3D is a new robosoccer simulation team, developed based on
the agent-test given in the package. In this paper, we brief our team strategy, some
of the low-level and high-level skills developed (or still in development) by us.

1 Introduction

Transitionfrom 2D to 3D introducedmany openchallengesin Multi-agentsimulations
like searchingof hugestatespace,spatialreasoningetc..The3D-server [3, 2] mimics
therealworld soccerenvironmentby consideringthephysicsinvolvedin it. Unlike in
2D simulation,3D simulationis practicallycontinuousandthe3D-serverusesSPADES
[5] middle-wareagentto removesomeof thedrawbacksin 2D-serverlikefluctuationof
theteamperformancedueto themachineandthenetwork load.For agentevaluation,it
alsotracksthethinking time of theagent.

2 Team Strategy

Zonebasedapproachis used,wherethefield is dividedinto 3 zones(shown in Figure
1(A)) namelydefensezone,mid-field zoneandattackzone.We used3x4x3offensive
formationfor scoringmany goals.Our agentarchitectureis sameasin the agent-test
givenin thepackagebut hasadvancedbehavior thanthenormalkick-and-runbehavior.
Currentlypassiveagentsfollow SBSP[4]. One-to-oneopponentmarkingis usedin the
defensive zonefor minimizing opponent-teamchanceof scoringgoals.Currently, our
goaliebehavior is derivedfrom thegoaliein UvA basecode[1].

2.1 Localization

Positionsof all theobjectsin theenvironmentareobtainedrelativeto theagent(similar
to 2D). Global positionof the agentis calculatedby usingthe nearestflag relative to
the agentin the simulationenvironmentasshown in Figure1(A). Let O, F, P be the
positionsof theorigin, flag andagentA3 in theenvironmentrespectively. Theglobal
positionof A3 is givenby

OP = OF − PF
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Fig. 1. (A) Formations, Zones and Agent Localization (B) Pass

3 Low Level Skills

Most of thedevelopersin our teamhave little experiencein 2D, so it took sometime
to understandthe behavior andfunctionality providedby the 3D-server. In the initial
phase,we testeddrive,kick providedby theserverandexploredvariousissueslike

– Working of kick anddriveeffectors
– Relationshipbetweenthekick power, velocity impartedto theball andits variation

in thefollowing time cycles
– Themaximumdistanceanagentcankick
– Drivebehavior with differentparameters

Drive to a point Usingrotationalandtranslationaldynamicsinherentin thedrive ef-
fector, weobtainedadifferentialequationthatguidethemotionof anagent.By solving
theobtaineddifferentialequation,wegetarelationbetweenthevelocityof anagentand
drivepoweratagiventimecycle.Usingthis relation,wecanhavecontrolledmotionof
theagentto any pointon thefield.

Kick to a point Agentneedsto kick theball with somecalculatedpowersoasto reach
thedefinedpointwith adesiredend-speed.Forair-kicks,wefoundthatpoweris linearly
proportionalto thedistancetraveledby theball andfor groundkicks,speedof theball
decreasesfollowing somedecayseries.So, for a given end-speedof the ball, initial
speedcanbefoundby usinggeometricprogression.Forceandtorqueequationsusedin
kick effectorareappliedto obtaindesiredpowerfor kicking suchthatthedesiredspeed
is impartedto theball.

4 Predictions

SeveralpredictionmethodslikeFastestToBall,NearestToBall,NearestToOpponent,
GetNrCyclesToPoint, GetNrP layersInRegion, PredictStateAfterCommand



etc.weredeveloped.Thehigh-level skills andour basicdecisionmodulearebasedon
thesepredictionmethods.

5 High Level Skills

Pass Straightpassesbetweentheagents,forcesthereceiving agentto turn aroundthe
ball for correctalignment.Sincealigningtakesconsiderableamountof time,we prefer
leadpassesbetweenthe agentswherethe receiving agentcaneasilycollide with the
ball. Air kicks arepreferredwhentheselectedteammateto passis at a longerdistance
relative to the active agent.Otherwise,groundkicks areusedasshown in the Figure
1(B).

Dribble When thereis no teammateavailable to receive the ball, we usethis skill
to maintainball possession.We usea 2-phasealgorithmfor finding the optimal drib-
ble direction. In the first phase,we considerall the opponentswithin a certainarea
andenumerateall the possibledirectionsin which our agentcandribble. In the sec-
ondphase,we selectthebestdirectionby consideringour teammateswithin a limited
region.Dribble lengthis basedon thetwo nearestopponentsin thedribbledirection.

Interception Usingthepredictionsfor theball andtheagent,wedetermineanoptimal
interceptionpoint in orderto reachtheball beforeanopponentdoes.

Align Position This skill helpstheagentto drive to a particularpoint within thekick-
ableregion so that the agentcankick the ball in the desireddirection.Currentlyour
agentsaretakingmoretime for aligningcomparedto otherteams.We needto improve
this skill in our team.

Clear Ball Align positionskill takesconsiderabletime to kick theball in thedesired
direction.So,in our defensezone,we useair-kicks in thedirectionof thewidestangle
betweentheopponentsto movetheball away from our goalpost.

6 Conclusions

As new featuresare going to be includedin the 3d-server, we mainly concentrated
on a basicteamhaving stronglow-level skills. In the future, we will concentrateon
improving our high-level skills, predictionmethodsanda concretedecisionmodule.
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