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Abstract. This paper introduces the implementation of Wright Eagle 3-D Simu-
lation team. Simulation 3-D is a new domain of RoboCup Soccer-Simulation,
which is more realistic than the old 2-D. We have tried several different ap-
proaches to resolve problems in the extension to 3D. In our application, we built
a simple model to ensure both robustness and efficiency of agents’ action.

1 Overview

In this paper, we mainly talk on basicactionsof the3-D world agent.Whenit comes
to high level models,we employ someold 2-D code.Sincethe3-D soccerserver has
not beencompleteyet, we useseveral simplemodelsfor the agent’s movementand
kick action.The purposeon the implementationis to testwhetherthe agentalsocan
actrightly in thenew world. This Descriptionis separatedinto two parts,theoverview
of major actionsanddetail implementationsof agents’basicactionsandthedecision
model.

1.1 Basic Actions

Snatchball andrun to thestrategy positionareimportantpartsof thebasicactionsin
robotsoccer. We mainly focusonhow theplayerinterceptstheball andhow theplayer
goesto theright position.

In the2-D world, oneagentis ableto calculatethebestinterceptpoint accurately.
Whenit comesto 3-D world, thesituationis totally different.Theball movesinsidethe
3-D space,andtheagenthave to know whereandwhento get the ball andto ensure
thatactionoccursbeforetheopponent’s.Althoughthe interceptmodelwill beclearly
described,thereis still a big problemthat the time consumingis beyond thedecision
time limit. It is thesamewith kick action.Thecurrentkick actioncanonly kick theball
into thefront directionof theagentbody, andthekick angleof thelatitudeis limited so
that it is hardto control thekick-ball actionandthecomplex kick actionis impossible
here.

1.2 Decision Making

In thispart,weemploy severalfunctionsto evaluatethestateof theagentandtoestimate
therisk factorfor agent’schoiceof actions.In aword, it is still aMDP model.[1]



2 Implementation

For the limited time from the stableserver cameup to the qualificationdeadline,we
canonly achievesomesimplestmodulesfor our team.Whatever, This paperwill refer
to someunfinishedmodules.

2.1 Run With the Ball

This is a practicalaction.Themainpurposeis to let theagentkick theball all theway
to arequestedpositionwhile running.Duringtheprocess,wehaveto ensurethecontrol
of theball (grabbedby opponentsis notconsideredhere),not to losetheball by kicking
too far, e.g.As theagentcouldonly kick theball in thedirectionahead,andtheserver
doesn’t provide a single turn action,someactionsareneededwhenwant to kick the
ball to aspecifieddirection.For theimplementation,wedynamicalychangesthedrive-
forceof theagentto faceto thetargetdirection.If theagenthaveaninitial speedwhich
isn’t in the neededdirectionandit is too high (greaterthana certainvalue),we have
to firstly reducethis speedandadjustour directionandpowerof driving to accomplish
our task.This couldapproximatelymake theagentarrive at thespecificpositionwith
right directionandproperspeed.

By thisaction,wecompletetheRunWithBall actionasfollowing:Whentheagent
is faraway from theball, try to reachtheball andturn to thetargetdirection;Whenthe
ball is closeenoughfor kick, a kick actionwith a forceto make theball move a small
distancewill beexecuted;at lasttheagentfollows theball andgetreadyto continueto
kick again.Whencloseto thedestination,theprocessis accomplished.

2.2 Handle Ball

Stop the Ball Thisskill is to freezeamoving ball. It returnsakick commandthatstops
theball at its currentposition.Sinceball movementin thesoccerserver is implemented
asa vectoraddition, theball will stopin thenext cyclewhenkickedin sucha waythat
the resultingaccelerationvectorhasthesamelengthbut oppositedirectionof current
ball’svelocity. Thedesiredspeedthatshouldbegivento theball onthekick thusequals
thecurrentball speedvBall andthePower thatmustbesuppliedto thekick command
to achievethis.

Kick Ball This skill is to kick the ball from its currentposition to target position
posTarget in awaythatit hasaremainingspeedequalto dEndSpeed whenit reaches
this position.

2.3 Positioning

Thebehavior of runto thecorrectpositionis veryimportantfor aplayer. If someimped-
imentsin his path,we mustfind a pathplanningfor thehim. We usetheAPF method
here.[2]As for thestrategic positioning,we usetheold SBSPmethod.[3]



Fig. 1. Case 1

Fig. 2. Case 2

2.4 Intercept

Snatchingball from the opponentplayersis very complex. We must try our bestto
snatchtheball controlledby opponentplayers.

If theplayerwantsto snatchtheball from theopponentplayers,hemusthavesome
informationatfirst, suchastheball’sspeed,position,theresistanceforceof theground,
theopponentplayerposition,speed.If hegot enoughparameters,hecancalculatethe
trackof theball, andcomputethebestpositionto catchtheball.

An Example: If we know theball’s speed(Vx, Vy, Vz), position(Px, Py, Pz), there-
sistanceforceof theground(fx, fy, fz), wecancalculatethetrackof theball asfollows:
After t cycles,theball’spositionis:
(Posx, P osy, P osz) = (Px, Py , Pz) + (Vx, Vy, Vz) × t + 0.5 × (fx, fy, fz) × t2

Then,theplayercandecideto which is thebestpositionto run.

2.5 Decision Making

Currently, we do not have muchnew ideasaboutthis problem,we areplanningto use
theMDP[1] decisionmethodderivedfrom theold team.

Thereis asimplemodelof thedecisionfor ourqulifacationteam.Firstly, wedefine
x aswhetherthereis a ball is in the controller’s area.Ifx equals1 the agentis with
ball, andx equals0 meansnot.Wedefiney aswhetherthereis anopponentcloseto the
controller. If y equals1, therearesomeopponents,andy=0 meamsnot.We definez as
thetypesof theagent,whichmeans



z = 4, Forward;z = 2, Midfield; z = −2,Defenders;z = −4,Goalie.

We usetheevalutatefunction

value = (1 − x) × (1 − y) + x × (2x + (1 − y)) × z

to calculatethe decisionvalue.if the value belongsto (8, 12), the agentwill be spe-
cializedto attack.Whenthevalue belongsto (4, 6), to midfield organizing.Whenthe
value belongsto (−6,−4), to defend.Whenthevalue belongsto (−8,−12), to goal
keeping.Note that if value = 1,thereis no ball andno otheragent,theagentwill do
nothing.If value = 0,thereis anotheragentin its closearea,it will make a further
decisions.If theagentis a forwardor a midfiledplayer, it will breakthroughthe loose
opponents.If theagentis a defender,it will chase.If theagentis a goalie,it will keep
thegoal.

Attack Whenthe distanceto goal is far, the agentmake a decisionto run with ball,
whenthedistanceis closeenough,theagentwill shot.

Midfield Themidfieldplayerswill passtheball to theforwards,orexecutetherunwith-
ball.

Defence Thedefenderwill intercepttheball,andthenpasstheball.

Goalie Thegoaliewill intercepttheball,andkick theball to theothersideof field.

3 Future Work

We only referto someroughideashere,andthereis toomuchwork to do in thefuture.
Theagentis expectedto actmorefreely in the3-dspace,andwehavealot to dofor the
basiclevelof theagent.Theinterceptmoduleswill beoneof themostimportantpartsin
thefuturework. Thekick actionrequiresmorecomplectedcalculationandmoreCPU-
time. The agentalsoneedsomebody actionsuchasjuste.Above all, we needto test
whethertheold decisionmodulecanstill work in thecompletelynew environment.
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