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Selecting an Advantageous Target Point for Movement of a Soccer
Agent Using a State Evaluation Function

HITOSHI OUCHI" HARUKAZU IGARASHI'!

Abstract: This paper proposes an algorithm for a soccer agent to determine an advantageous target point for movement when a
teammate holds the ball in RoboCup Soccer Simulation League 2D games. Our algorithm is based on an action sequence search
embedded in an open source program called agent2d. The action sequence search needs a search tree and a state evaluation function.
We designed a state evaluation function for a receiver agent using heuristic knowledge about soccer. For real-time learning of the
weight parameters in the function, we developed a system where a spectator evaluates the plays and the states of either team and
gives reward signals to the team’s agents to improve their action decisions. The results of our learning experiments show that the
number of goal scoring patterns after passes increased drastically and the winning rate against agent2d improved from 52.1% to
73.2%. Those results support the effectiveness of our proposed state evaluation function and the learning algorithm for receiver

agents to determine their positions.
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Figure 2 A search tree used for determining an action of an

agent that is not holding the ball.
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Figure 5 Overview of the learning system.
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HAHOPIEITT T LT 5.

I T=50, FERE e =0.1 LRRET D.
agent2d-3.1.1 ZfHFIZ 10 AT D

BBRF 1 A D BEERIT S .

AFEF— LN R =L ZkFF L T DR FEPIC
5 WEIE agent2d-3.1.1 & RIERICITENT 5 [1].

R2IWWEFBRORY Y a v T 0EMoYERT. K2
MOBRDZ ENEZD. CF (T, DERRY KEL 2o
TWADT, Ya— ha—2DENME~BE L Ty o—
FEEIBIEEZEE LTS, KICosDERKENT &
O, NYP—NOEDONRZAOZITIY T VIE~BEE L L5
LT D, DI, weDEBHBHREWDOT, HFEA—L
WEVMLE CANL— R A Z TR A S E L TWD. LR
ST, MR A NI A —L LTOE X 2528 L= L fig
WRTE5.

SF & CF & FARICw, DIEARE S KE <, wz D IWITK
EVWDOTRANIAD—WREMDH D0, FHFET—/ ]~
DBE (01 & wy) & RITIBF~NAZH LT WL EA~D
BEl(w)bEZEB LTS, LeRn-oT, BERIICYA K2
LRETEL, RSP —nbD R Z2EZ]MY, Ya—b&2T50
BRF T VA T— A %ET 2 L2 LI ALER Y 2R
L7 L RTE 5.

kR CF & SF I LT, OH Fw, DENAKEL 25
T, Ya— FDOTEDLMENIITIO) LITLARV. wz,w,&
ws DIERRKENDT, LOWEF T LA ¥ —L DA T—2R
DR ZERANATY . LER-T, AL SIE—8H TR
S7C, NARILOHHRAEEIZHE S X5 B 258
L7z LRI T 5.

x2 FHEOER
Table 2 Weight parameters after learning.

ROV 0 | wp | w3 [y | o5 | ws |
CF

030 0.01 206 0.14 0.18 0.97 6.22
SF 1.23 171 196 0.00 1.77 0.76 4.50
OH 105 103 128 151 185 1.03 0.61
6.2 FHESRER

FET— LORI A MRS D72 0IT agent2d-3.1.1 & xthk
SHLIHMIEEREZIT o7, R 3 ICITHMEEBROERE RT.
REBTWTRE 1000 AT, BEROFEIIESI ST
RN TH S,

f) LinoT, ¥BF—LOFH T agent2d-3.1.1 LFFL L TH
5.
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Table 3 Results of the evaluation experiments.

’ 411-378-211 52.1% 2.23-2.16

624-229-147 73.2% 3.35-2.22

$¥

RIVDDLHEND IO, EANTRTL THLREET
—ATH agetn2d-3.1.1 12X LT, HETTIEHOMBBHHL
TWD. T 4. TR 7R — VIR R OB B ek E 7
A, FRICR LIS ULEEFHMEE B (UL RS TH LT & &R
LTWa. 51, 10 RRAOFEIZLY, FMEEE O EA
18 {oi DY) Ao fl~ & T S, X agent2d DPFEREN
52.1%7 5 73.2%~[M L LTW5A. T, Wk I35
AL L, RS 2.23 1D 335 ~ & RE N
LTWBZEns, FHRICEIVERED M ELZZ &I
ratExND.

EBIT, FHEBEOF—LORENREBRTH L, BT
S— LETTCO/ AR L OEFEBEEICHE X TWD Z &R
THENT-. =2, %Fagent2d-3.1.1 ® 10 XEEBIZEL, 5
Y —ICBWTEEANASTZERIO T L—NE%E [/RR
HL) & TRUZA) LT, 208G ER 417
T K4DD, agent2d bRFEHTF— LB NI T Ainbia
— N ERBEET DN = NEEROK 5 Bl~6 Bl L IEF
IZZ0. ZRUCx L, FEF— AT 9ELL LR RAZRB L
RN/ RERDOTND. ZHUIAECTIRE LR E S
Kk, RRAELOZDITHE LIZALER Y 2RI 72 -
Tl ThdrEEZLND.

# 4 %fagent2d & D 10 RAICE
7L —DEIE (%)

F 543 RIE AT D

Table 4 Plays before goal scoring in ten games against agent2d.

RRAEMO *;g ;g

JNA[EL 38.9 92.6
Ky 46.7 61.1 7.41
7. £¥&®H

A TIE, RoboCup hy h—v I ab—arl—7
2D ORAICBNTC, F =LA A FBR—VERFFLTND
LEIZR =N B S TRV T LA v — i e B84
RET2HAERE L7z, AFHXUT agent2d THREINT
WAT 7 a VESER T L — AT — T B RN—R T 5,
Ty a R T L— AT — 7 TIREER A & R
B &2 B0, AENEE 7212 L v — 3D 720 O 5 i a
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Bzt 2—U 2T 4 7 ZITHESWTRELEZ. E5I,
BEREDN T LA Y —OTEHCREREOBL 2L, <
DOFEREZBIEFEHOBRIE T L LTHHATA2ZLICLY R
RGBS P D BRI E U T A H A DFETEDH VA
TAERBEL. FEHEROKERIL, 10 REGOXEKZITS T
NAE LN O/ R ANE — BN REBICEML, %
agent2d(ver.3.1.) DN 52.1%0 5 732%~tmEL, &
BHORMEAHERT LN TEE.

BT FEEECOWRE L, T — A OFFEEO L
THEERZIT, BRETIEOFIMEE S OICHRDLE
WD, W bR/ A7 E R8I 225 m SN2 T
FEIZT 4 — RNy 7 3FHZENEE LY. BERICEHL

T, Ly —THDONRRR Y 2 — P ETHLEBLZIES 2
PLEOATENFHE ONLFER0, ) — FAERRHIR T 2 R — Vi
IEDOEEDRBELBBEZLBND. HBEIX, LI — L%
—OFTEFHENC BN T/ — RAEMBORESLEZR T
5LWHZLTHD. REFEMEEE RO b DITH—T
L EBR T VRO BRSO RN S D E T,
RbBEOm EICERT 2 WO 5 2 5 O, F— 24
AL RBR—LEREFHFLTWARNE XD LA v —DTH),
Thbb, SFHERFOIER —VREFE OITEIRE T KOS
BTN EEZ TN D,

E BT, AEEE T i<, BEE S EARICEE
R LTATEN A BEE B & 32 Bl 0 8 b R UH A
MAAND &, ANHOE 2 2 HRNEZ BEL R < Fihc=
=V FOTHRESKBT 52N TES. 208D
BRI L A 0 PR AR LT, VT2 A A
TEHEREENAREL D Z L AED—2 L Lz,

BE ARUTIEIT ISPS BHFE (GRIEFE 5 26330419) OBf
KEZ T, HATKHOEEERTS.
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,7) (=10 < Ui(s) < 10)DE

@ Uy : BRRT LA ¥ —0 x JERED R E VIE & < FHM.
Uy(s) =20-a(pos_x) — 10 (A.1)
1
o(x) = 11 oGO <o) <1) (A2

pos x X x JEAZAE, OLTiXTNEINO0 & 525 ERELT-.

@ U, RIS A Y —Liia—NOHHL, RS
— WG TN O L T 5. T — L & ORRRED
L, BRI N EOHEBRENMTEEEG T 5. Uk
oy FEAE S I B 5 M TRZD.

U,(s) = 10 - {o(dist,) — o(dist,,)} (A.3)

dist m \ZHERT LA ¥ — LBk — v b OiElE%,
dist o I FHRBET LA ¥ — LT — g b OiFfE 2R
Fo, 0LTIIENEN34 L5 THD.

@ U; : R— IV IREFE (Passer)ISMRIR T L A ¥ — D &t ~/%
AaEDHE O T S ZFHET D, ANZARBICED
WS WIEER T 5.

Us(s) = 20 - a(cycle, — cyclep) - 10 (A.4)

@w@ﬁf~wh%+7V4¥~@ﬂﬁ~E<if@%m
YA T IVE, cycles 1ZF DI/SAZTDE BOREY A
INEFRT. ETZ, c(x)DOET i%ﬂ%ﬂ& & 08 Thd.

e U, :
BRET VLAY —DRITA~AEEDIGE
LENRADBEY T S EFMET 5.

BRI LAY —NR—LEZEHSTWBE EREL,
TRADNED NE

@) agent2d TILHTT T L A ¥ —3 R — L ~BUo < e IRe[ % ik L
TRAREDNE I DNON)D 2 EDOHEEZ L TWZDEEIE L THW:
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Uy(s)=20-0 <Z pass_quality(i)> -10
i=1

pass_qualiy(VWIHK ST 7T LA ¥ —i DOHRET LAY —0D -
TEANNRAZEDLPAD/SNADBY LT EE2E£T. HIX 0 GE
5720Y) 08 GEDIZ<W) 1 @Y T W) 1.2 (B@D) D
4BETH D g]. NumF A EEDLHRT T LA ¥ —D A
EFRL, RFFETIE agent2d-3.1.1 OHRY > 3y (m—/L)
BB E =T+ T —RNCHl A, ¥4 K75+ T—FK
(SER2 A, 7 =T A—TOH2 ADF 5 AN&xEET
5. o(x)D OLTITENEN12 L1 THD.

(A.5)

.Uy%%fv4?~ﬁﬁ#w%%0Twé&ﬁﬁbﬁ%
RIVAXY—NORT LAY —DE T~ AEED
2, RABRED NI LR ADE D%#é%&ﬁﬁé

num

Us(s) = ZOU(Z pass_quality(i) -role_bonus) —10 (A.6)
i=1
pass_quality(i)&iﬁ%?f?j) LAY =D LA v—i ~X
X’E%é&{ﬁ'ﬁfbf: LEDO@EY LT X E2RT. num 1T/3A
6né%ﬁ7v4% DN EFR L, U,k REEIZ CFI

)\, SF2 A, OH2 AD 5 N&EEE L=, £i=, LA ¥—
Dwu—)v = &\ role_bonus 13 ¥72 0, CF & SFiX 1.5, OH
ZTICEEL, o)DOETTZENEFIN1S &1 LRE L.

@ U, ERT LAY — LT — L OERE, AL —RRZT
R T & = — L DEEBED 2 S0 R T 5.
SIS A — SR T D LN TE BB ICHEE T LA
YRV BHAE I OHIHMETV, ZOMOBA TR
A (-10) 2 KT, AL — S R FED Tk & = —

IV D FERER R ME & FHAME A & .
Ug(s) = 20 - a(dist_current — dist_through) — 10  (A.7)

dist_current [3BLRIWICB T AER T LA v—Liid—1 o
PEBE, dist_through 1T A/ — S A2 TRV FHRIGLE & k= —

NOREEE. ox)DOETITZTNZIN 10 & 35 LFRE L.
@ U,:va—ba—ADESEFMTE. RS LA ¥ —

DOPLEND DY =2— 23— ADHFEMEE EFEAME S 5
W, F7, BES LAY —LE T8 17Tm LLEEER T
iE, ¥ =— FRATHE & HI U Cl AR FEAmME-10 235

U,(s) = 20 - o(shoot_margin — 15) — 10 (A.8)

shoot_margin 13v =2 — Fa—AOAHET, Ya—Fa—2R
BEEDH D HE AR OIENAEZRNT 5. o)Do Lt
TENZEN L L2 ERELE.
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