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Online Cooperative Action Planning using Tree Search
in a Continuous Action State Space

HiDEHISA AKIYAMAT!

In this paper, we propose a framework to search action sequences in or-
der to enable an online cooperative action planning in multiagent systems. It
was difficult to apply a tree search methodology to tasks that the action-state
space is continuous and requires realtimeness. However, it has become possi-
ble to apply such an approach since the computational resources became more
powerful today. We applied a tree search method to the RoboCup soccer 2D
simulation environment and analyzed its effectiveness by evaluating the team’s
performance.
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H—DBETHIUE, SR, FUTN, Ya—thED, Yy h—7L AT ELTHIRE
BROH 2178 ZHR 7 7 AL LTHEET LI LTk 2,
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3.1.3 FieldEvaluator 732X
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Initial state:
Player #10 holds the ball.

10:dribble 10:pass to 7
7:dribble
7:dribble

10:pass to 6
7:pass to 6
7:pass to 9

9:shoot
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W FHI N TR, 20700, BENFLHSHETE PR SRR R T»
70,
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e OmniDribble (B&GIE) 2 BEZMML ZHEHEDO FY) 7Vv2 4R T35, &
BhiHEE & BB SR B 24 8 — v D) TAVERERT B,
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TBEhEEEE & BRI SR B K 300 XY —> D R Y 7V EAERT %,
e SimpleDribble (fiZ51H) @ F U 7VOIPHEZ B S Lo fTbi», BN ®
AN RLZRK 24 3 —vDFY) TV EERT 3,
e Hold (HiElE, MiZ:IE)  R— L 2R T 278, 189 —vDh,
o StrictCheckPass (B itH) : BERETHET L THRINFHINE AR E2ERT S,
W7 LAY OBE) P E THEICEH T 5, RKT 2250 889 =Y DA ZAERT 5,
e Cross (BERIR) : MlT — VEZICHETET 2K 7L A YA 7822 BT 5. %
KT 300839 —vDIRNAZEERT S,
e DirectPass (fli%Ft5H) : AT10 89 —v DR Z2HEKT 3,
e VoronoiPass (fiiZetH) 1 M7 L A4 YORLEICE S Wi-Aa /A Mod kicLy—7
PiEZBEL, NAZRERT S, RAAY — v BldRER
e Shoot (fiZFIH) : K108 —v D> a—bE2EKT 3.
3.3.3 FieldEvaluator
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4. 5F (i = BR
41 REBERTE

BRAOPWELEHIC L 2 F — LD 7 =2V AL ERET 27012, LTOKEED
MAdbEEAVTREEZETT S, F—L D7 r—2 v ADREL LIS %% A
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o KOBEXORAS: {1,2,3,4,5,6,7}

o /— FEEDRAS : { 10, 100, 1000, 10000, 100000 }
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e ActionGenerator : { EEOBRKATHA I b D, FEOBRESTHEMALAbD X
D SITEVEREZHS Licbo }

e FieldEvaluator : { EFEDFiEL T I L FHMBIE, X — N AZED AICH-D
Hli 20 SEAR B 2}

F479 % F— 24 L LT RoboCup2011 THEESE L 7 HELIOS %, XHAHF & L T agent2d-

3.1.0°) 2T 2, 272L, EaloEZHIctEy, HELIOS 3Bl b 0
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AT, UL, 74—V FERNZRTZY Y F(0.5m x 0.5m) IZXE)D, &7V P
A= H3FEE L 7 REOFHIEfEICE D W2 LbDTHS (74— LV FDRS
105m x 68m) . M oFEsTh - & HFHliosE i ZR L, BEISED IS THEHL
HIMES 2o T3 2 L2 BT 5.

— D H DRI (X 5(a)) 1, RoboCup2011 THEEER L 72 HELIOS 2SRRI Bk
THHALZDDTH S, SEIELHHEHEPEAINTE D, AFICL2iEIHIN
Tw3, ZOHOFIR (K 5(b) &, 74—V FEOMEE-EE -~y 2— b
A—AVHIET 20 L) D OARZFHGEEB £ LT3, —2HIC A TH A MR % &
2o TWn3,

4.1.2 ActionGenerator DXE

ActionGenerator DREZEZ T2 2 89—V DEBREITH. D EODDEETIE, 3.3.2
it R 72 ActionGenerator Z\V2 5. 57200 DFETIE, N6 2HEL TITEHDR
KA % 2N Z KBTI S L 7% ActionGenerator % HE T 5.

*1 http://sourceforge.jp/projects/rctools/ & H AFH[HE
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—75C, WA THER R A L AT, BRAOBELTICLE2F -7 54—
VADEALNE E A E RSN ORI E o7, AU, I L 72 SRS S B R R
WICBF2e 22—V RT4y 7BABE L CHL Cokho I EDRRAEEZEZ 6D,

X 8 IciRARAEESE 1000 ICBE L 725602 TR, 2o 51, HELIOS
DTS E 7 DSBS RS 7 A = Y ADMG SN TV B T E D50 5.,

4.3 % 5

EHT 2/ — FORKEPBGHNS WS, 1ZIETRXRTORIICE W THES 1 D%
EhoTLEI D, BN I NS CooperativeAction DNEFIT & o TF — L DRI RIE
LCLZE. SEDFERTIE, NATEPRINCERIND L) ICHEINTW0, &
FAEBHD 10 DEAITIZZIESRALDPER SN kD, ZORE, ZLAESALDLHE
FLBBF—L LR, N7A—VABKTFLLEEZOND,

—HT, NPOHIEL 3RS E i, / — FOEERS—EDEERA S & F—
LDNRT =2V APLEELTL DI EPTDS. UL, K00/ —FEEETSEZ
LT, AR DI 250 THD LPREINS., LrL, SH0FEBTIE, /—F
DEBFZHEDL L THEIMICNR 7 3 —< vV ADWEINE Z Lidhdot:, HROES LG
Kz OMICHBDBR SN TuRLEIZD DL OOWBSNETH B,

SRIDOERR TEHATE TOMAEEDI 20 L Doz, BREEDATIIHRERE
DN E PN, MAREHBL TR TR, F—o 73— A% 51E
BEREHOENT 5 2 LT, RG22 8 2 L Do T 2081’ H 2725 9.,
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ARETIE, AERZHOTTEEEHEZRR T2 7L — 27— 2REL, Ihzfvws
ETH Y IA VTOWFUTEN 7 7 v =V T DOFEB %A, RoboCup %y #—2D > 3 2
L—yaVBREBICEBWT, 7V—2a7— %23 Ltz —Y v P2V, BERROES,
EET 5/ — FE, FHiiBIE, ARSI NBTHOBDEEIIL>TF—L D7 =2V R
ICHN 2 M -5 7,

SHBOMFEE LT, Y22 HIBISORET L X W AR R ER 7 L 3V X LA DFIFENES
5N%,. INoEHFEBT 2L, £33 XD SREFHGEEICE DT — 20T E
HEDLNEDRH B725 9.
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M6 BHRAOMEEHICL 25— L7 +—v Y 2RO (FHEOPHEATH MR W L 2 5a) . 7
. o ) B 57 ORBIIERT 5/ — FORABOBEISNEL T3, BMIEERADES DAY, HElZ 20 A
(b) WHETHIRIE. 7 1 = F EOMEHBE Y 2 — b 2= AOHED 4% DR OTH R F

REAREE & U, W7V A T ORLE A KIS EEE A L,

5 FEERCHIN L Z25HIiBI%z 7 « — L F kicey € 7L %4,
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o 25
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£ 2 =10
15 100
S P 1000
g -+ 10000
S 05 +-100000
z
0 3
1 2 3 4 5 6 7
Max number of traversed node 3 2.5
e
£ -+ HELIOS
Y = el —
(a) B2 RHAMBE %2 fE A E 1.5 ' 4+~ HELIOS reduced
o 1 simple
> - simple reduced
3 § 0.5
<
g 2.5 0
5 5 1 2 3 4 5 6 7
% =10 Max search depth
g 19 +1880
g 1 410000 8 WREARDImRAAEMAL%Z 1000 ICRE L 850, 77 7Hho&#x, HELIOS & HELIOS &%
S 05 +100000 ZAL7bD, simple EHMAFHBEIRZEAL 2 b 02EKT 5. £7%, reduced 1IFTEYAERE % M
z o L Gaz BRT %,
1 2 3 4 5 6 7

Max number of traversed node

(b) Hiflize SRS 2 (FT8hER e % M) .

7 BRAROBELBICL 2F— 287 3 —v ¥ A0EM (WM 2 M L 22354) . 77 7 0&#ugE
#HY 2/ — FORKEOBEICHIEL T2, B RRAROES OfAEL, itz 20 A 0BRE DT
HZZ.
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