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BasicGame key_handler=Pulse no_players=2 square size=20 obs=wall SpriteSet&5 &, 7 ik ih B IS B9 {R &93k .
SpriteSet

floor > Immovable img=oryx/floor3 . Wik, EFUEIHE.

food > Immovable ‘z
fruit > color=PINK img=newset/cherries2 = =hfE
pellet > color=LIGHTYELLOW shrinkfactor=0.5 img=oryx/gold2 @ ﬁ% ;EKW%:JDE"]G
power > Resource color=LIGHTGREEN shrinkfactor=0.8 img=oryp/orb2 @
nest > SpawnPoint img=portal portal=True invisible=True
redspawn > stype=redOk
orangespawn > stype=orangeOk
bluespawn > stype=blueOk
pinkspawn > stype=pinkOk

wall > Immovable img=oryx/wall3 autotiling=True . = 17N

moving > @iﬁj‘ AmAEE: IeBEEHEMER.
ghost > fRBTHEESN, RibOHRXnS 8BRS, Y

red > smgle on=
redOk > RandomPathAltChaser stypel=hungryAhungryB stype2=poweredA poweredB cooldown=4 img=oryx/ghost3 cons=4
redsc > Fleeing stype=pacman maxDistance=500 cooldown=2 img=oryx/ghost1 i R AR,

blue > singleton=True ’ OkfiSc, ScEAE
blueOk > RandomPathAltChaser stypel=hungryA hungryB stype2=poweredA,poweredB cooldown=4 img=oryx/ghost4 cons=4 o)
blueSc > Fleeing stype=pacman maxDistance=500 cocldown=2 img=oryx/ghost1 N

pink > singleton=True ﬁ
pinkOk > RandomPathAltChaser stypel=hungryA hungryB stype2=poweredA poweredB cooldown=4 img=oryx/ghosts cons=4
pinkSc > Fleeing stype=pacman maxDistance=500 cooldown=2 img=oryx/ghost1
orange = singleton=True
orangeOk > RandomPathAltChaser stype1=hungryA,hungryB stype2=poweredA poweredB cooldown=4 img=oryx/ghosté cons=4
orangeSc > Fleeing stype=pacman maxDistance=500 cooldown=2 img=oryx/ghost1 @
pacman = OrientedAvatar rotatelnPlace=false speed=1

avatarA > - - _ -
hungryA > color=YELLOW img=newset/pacman S I;-[_‘ETL,.{k‘["ﬁ%‘{]ﬂi‘g)\pacmanﬁiDw‘i&avatar,
poweredA > color=ORANGE img=oryx/bulleti BHRIRE: R Ehungry TSR AR ZASpowered,,
avatarB >

hungryB > color=YELLOW img=newset/pacman
poweredB > color=ORANGE img=oryx/bullet1

Interactionset InteractionSet ¥4 1! T A MR FHV 4
wall pacman > bounceForward
wall wall > undoAll DRWEIEE, EonEiE ERNREERE, HNAmRLEkzE.,
wall EOS > killSprite ghost2 T A B KAy, thaEil, TR RIEABETI L E Fghost,

pacman pacman > stepBack
ghost wall > stepBack

EOSIEib AN, LG ED SNSRI R LRE hEh %
pacman EOS > wrapAround ;E@J% fm fghost 4T,

ghest EOS ghost > stepBack

hungryA ghost > killSprite scoreChange=-1,0 A Fhungry RS R Wi BlghostE K, IR HSHE H-1.

hungryB ghost > killSprite scoreChange=0,-1

power hungryA hungryB = transformToAll stype=redOk stypeTo=redSc h — e -
power hungryA hungryB > transformToAll stype=pinkOk stypeTo=pinkSc power ﬁ 'SL:_FhungryJ[k E’}]Ijté'tﬂiﬂ‘ Fﬁ;ﬁgho?t?&%‘ﬂ‘tjﬁ]?cjﬁz‘ ﬁﬂijj EI
power hungryA hungryB > transformToAll stype=blueOk stypeTo=blueSc &, Fﬁﬁﬁﬁﬂ{%bow&rewﬁ._ . FHF5ER200- M timestep, ZEEHIE.

power hungryA hungryB > transformToAll stype=orangeQk stypeTo=orangeSc

power hungryA hungryB > addTimer timer=200 ftype=transformToAll stype=redSc stypeTo=redOk killSecond=True

power hungryA hungryB > addTimer timer=200 ftype=transformToAll stype=pinkSc stypeTo=pinkOk killSecond=True
power hungryA hungryB > addTimer timer=200 ftype=transformToAll stype=blueSc stypeTo=blueOk killSecond=True
power hungryA hungryB > addTimer timer=200 ftype=transformToAll stype=crangeSc stypeTo=orangeOk killSecond=True
hungryA power > addTimer timer=200 ftype=transformToAll stype=poweredA stypeTo=hungryA

hungryB power > addTimer timer=200 ftype=transformToAll stype=powered8 stypeTo=hungryB

hungryA power > transformTo stype=poweredA

hungryB power > transformTo stype=poweredB

power avatarA > killSprite scoreChange=10,0

power avatarB > killSprite scoreChange=0,10 ‘ A
pellet avatarA > killSprite scoreChange=1,0 f}'ﬁ%fﬂé %Zm %E’ K éﬁm-

b
pellet avatar8 > killSprite scoreChange=0,1 Power, fruit, pellet3ZFhHcRFE1E.
fruit avatarA > killSprite scoreChange=5,0
fruit avatarB > killSprite scoreChange=0,5

ghost poweredA > killSprite scoreChange=40,0 ghostif BSR LMK ESWRTE, HEMKRSHEEBRKERLZR
ghost poweredB > killSprite scoreChange=0,40
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RAIERRFEFMT 7 —LizHl2s, (T src\tracks\multiPlyaer , {REJLISHEXLITHIEENELE
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public Agent(StateObservation stateObs, ElapsedCpuTimer elapsedTimer, playeriD)
public Types.ACTIONS act(StateObservation stateObs, ElapsedCpuTimer elapsedTimer)

AN EEREER NS4 StateObservation stateObs F ElapsedCpuTimer elapsedTimer, E
i

StateObservation stateObs: X T agent HRIFMEAPASEE, —REL EEEREGBE R, 1R
ALABESERNE THESIR _ EIMr kBB HFE SRS, B, BT
src\core\game\StateobservationMulti.java , {RAILAEEEEEFHI—LEHIE,

ElapsedCpuTimer elapsedTimer: 2—1\ 3, EATFEIHEBIRE—NEHERRIRCPURTE],
%7 public Types.ACTIONS act £, ERIZFIEFNZOARE, HIELHN
sampleonestepLookAhead J5iARRIRHER—F, EFWERARITNERIT.

public Types.ACTIONS act(StateObservationMulti stateObs, ElapsedCpuTimer elapsedTimer) {

Types.ACTIONS bestAction = null; @Jﬁé’“ﬂ%ﬁ
double maxQ = Double.NEGATIVE_INFINITY;
//A random non-suicidal action by the opponent. ]xj\m?xja*;ﬁ;jtlapfﬁﬁ%%x‘lgi

Types.ACTIONS oppAction = getOppNotLosingAction(stateObs, id, oppID); + /\
SimpleStateHeuristic heuristic = new SimpleStateHeuristic(stateObs); ig%%%éﬁg?{k 4\K

for (Types.ACTIONS action : stateObs.getAvailableActions(id)) {

P
StateObservationMulti stCopy = stateObs.copy(); ﬁﬁl%j;y?¥§ j‘@b %E

I%W%NLﬁEM
//need to provide actions for all players to advance the forward model
Types.ACTIONS[] acts = new Types.ACTIONS[no_players];

//set this agent's action
acts[id] = action;

acts[oppID] = oppAction; gfﬁ%ﬁ?ﬁ a*ﬂ;ﬁ’%ﬁ‘]ﬁt
1, A AT LA A AR

stCopy.advance(acts);

double Q = heuristic.evaluateState(stCopy, id);
Q = Utils.noise(Q, this.epsilon, this.m_rnd.nextDouble());
if (Q > maxQ) {

naxq = Q: PRALBLAL S 25 L, it
bestAction = action; Qfﬁﬁ%ﬁﬁ‘]action
b
}
//System.out.printin("======== " + getPlayerID() + " " + maxQ + " " + bestAction + "============");

//System.out.println(elapsedTimer.remainingTimeMillis());
return bestAction;

b

B, EZRARM TEUMIEELSLIFNEARER, AT
src\tracks\multiPlayer\tools\heuristics F, {RtBBJLATESCINAGSIEFERNS %,
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public class TestMultiPlayer {

public static void main(String[] args) {

// Lol 972 A%

String doNothingController = "tracks.multiPlayer.simple.doNothing.Agent";
String randomController = "tracks.multiPlayer.simple.sampleRandom.Agent";
String oneStepController = "tracks.multiPlayer.simple.sampleOneStepLookAhead.Agent";
String sampleMCTSController = "tracks.multiPlayer.advanced.sampleMCTS.Agent";
String sampleRSController = "tracks.multiPlayer.advanced.sampleRS.Agent";
String sampleRHEAController = "tracks.multiPlayer.advanced.sampleRHEA.Agent";

String humanController = "tracks.multiPlayer.tools.human.Agent";
/] AR [ E e A, RS R, AR — N R A humanController, & 28 A Ll #E R fagent
String controllers = oneStepController + " " + oneStepController;

boolean visuals = true;
String recordActionsFile = null;

// FELF 11 E

int seed = new Random().nextInt(); // /4
// int seed = 2020; // #

int levelldx = 0; // /i

String gameName = "pacoban";

String game = "examples/pacoban.txt";

String levell = game.replace(gameName, replacement: gameName + "_Tlvl" + levelldx);
// 1. Zr—# gzt
/! ArcadeMachine.runOneGame (game, levell, visuvals, controllers, recordActionsFile, seed, 1);
// 2. GEINK. Zilk:
// int N = @;
// int M = 3;
// for (int i = @; i <= N; i++) {
// levell = game.replace(gameName, gameName + “_T1vli" + i);
// ArcadeMachine.runGames (game, new String[]{levell}, M, controllers, null);
//

+

}
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EiRET, FREEDBERX=MESHNRE.

FEEZ, TE src\core\competition\CompetitionParameters.java F7FE T —LEREII=EIEEE 2
BPUTIIERISEL, (REES RO E AT LUSZIRGIEGH, Bl public static final boolean

TIME_CONSTRAINED = false; {BRFEEF=H, (FRENM EX—REFHITOEIFHE, 7@ public
static final int ACTION_TIME #] public static final int ACTION_TIME_DISQHISENRE(E
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