TR AL 2 2 85 [l [ R

6P-06

AP 2—XUNOWKBIFBAEYTHNLAETL [ ¥ DIEE

G S - KSR A o R PHEF T §
BLOBIERY BB A BLEE A BLEE A
TEHIE T BT KYEBHSEIE TR KRS TR
1 IZC®IC 3 E®EXFHILOE

FEEDF — LMEMRFETIZE Y T H AR EICE T 30
FEDRBRAATONT WS, BV T HlaiEidsr — Lk
HOHEE W 7 v 7 F L OFRENRER T
ETH3. REORGIPOLHESLKERREZLD
7 — MZHEA X, SOWARMENFEES LTV [1][2].
—77, RER R CAZEREHRT — 2D UNO IZEWT
WFEYTANVECET 2MEIEDHE D ZLITHAT
WA,

AFZED HANX UNO 2B % E ¥ 7 L a RER
DEMUEERIEST 2 2 TH 3. FESLKARTER
THIEYT N RERZFELL, ez FHEid 5.

2 UNO

UNO 1% 1971 4£1Z Merle Robbins 12 & > TER X
72, MEHDO A — REy bRV AERIERT — L TH
5. L AVEEONLFLEZRS LTOE, RYICF
LZE OB LT LA YDEE 72 5. IE X FALA
TSGR Z 500, BFE I EE 5 (I -2 To
BREEZENTS—LTH 5.

UNO D)L — )W ERHIE, FFRFEEIC Xk > TKREL
Bz b AR TIENTT HAADEHT 2 07T 2
> 27'a>rF5 A+ ALGORI [3] D 1 BIKETHWS L
ZN—IVERHAT 3. 122, RO#EHE ELL RO —
JFERA LW,

e IREEHBICHRETEDLRYA, PIA LRI —F
o B O FALD 1 MUTH - 7=k TUNOY Y EET 3

Construction of a Monte Carlo Player in Computer UNO

*Soya Inaba, School of Informatics and Engineering, The University
of Electro-Communications

fSeiya Okubo, School of Management and Information, The Univer-
sity of Shizuoka

fMitsuo Wakatsuki, Graduate School of Informatics and Engineering,
The University of Electro-Communications

$Tetsuro Nishino, Graduate School of Informatics and Engineering,
The University of Electro-Communications

2-157

3.1 BfmErTFAhHiLOE

EY T AR, BLEE R WETEFROBIFTH
3. 2T ALRERAWESY — ARERTFEDS B
D HMZ DO, Bllizey 7 eike N 3.

HBRDECTEFARERT D> 5 1 DB RIRL, 22
SIEBDMI T VA LITFEH LT 2 (LA 7
v M), Z L CZDERITIE U aHIlE (7L 4 77 MR
i) %, BIRL=FI252 5. ChEETARELRTEN
ZRTHEDIR LT, D FHBEOSVFERET L L
TERT 3.

COFEZ, FORBRDS VELTH D720, HE
BEFIIHLTHSIal—var®2fFoTLESM
D 5.

3.2 UCT

UCT & % UCB(Upper Confidence Bound) f& % Fi\ T
Bl ey 7 HNIRORENEE LIF1-FIETH 5.
FLA 7Y R ETIBRIC UCB HOR S EWF 2 EIR
THRZET, IO EELRTFICTLA 77 2EIDIRS
LK 5. AR TIE, UCB fHEDEHEIC UCBI1-tuned
[4] LN 2 FEE V.

3.3 EVFHILOKER

EUTFAARARERIL, UCT 2R LEFETH S
UCB fHIC X 2 FOEIREZ B OFHELSTHITH L
T, /N REIS T - = HERE21TS 2 e sk 3.

4 SFEITHRZE
FEE S [5] 13 UNO (2 L 7= Mg % R0 3 7012,

SRR SEENENE, B 2HEEE, RRE OMTF OB R DK
XEWME Liz4o0HMiREY T hLvaiEE AW

All Rights Reserved.

Copyright ©2023 Information Processing Society of Japan.



TR AL 2 2 85 [l [ R

FLAYEER L. £, HEHICL 2 — Y R TF 4v
T TVAYKRUOT VELT LAY EIERLT-.

SHEOFER, £ ToBMRE Y T AhvaEE AW
LAYHT U RLTL ALY X D5E L, AN % Wl &
LAY ea— VAT 497 L AVITHLT
BATHZZ L ERLT.

5 EERAE
SHEEERZITIICH 2o TURD T LA YR /-,
R VR LZFRERTZ LAY

H BH O LD 2HWoD, Kbzl 2 2 il % 54
L7k a—VRT 4927 7L AY

MCS HfihErTFArnER2HWES LAY

UCT Hflzer 7 A0 aiEoFEERIZ, UCB fEZ v
=AY

MCTS EY7HLVRREREAWET LAY

MCS, UCT, MCTS ® 7L 4 7 v FMREIZ VI H F
BEfr e L, 7LV 4 7w FEBIEETFITH LT 2000 [H
L7

7S vA4vyD55B R e HEWHRELBRAT LA Y
L, MCS, UCT, MCTS Zh 2 & Mk %17 - 7-.

6 RERER

£ R3{A¥, H, MCS, UCT, MCTS ZhL2h & DXt
HZ 10000 [T o 7. BHGEw HIEE— 7L A ¥ 4 (KTxt
HREITZIE, WThD 7L A4 ¥R 025, FIIE
X0 &5, MEFEREZR 1 ITRT.

32 1: R 3 /K & D NTkAE R
H MCS UCT MCTS

iR 030 031 0.31 0.24
B A 1257 1540 1522 -0.60

WEER X D, H, MCS, UCT IZR X bR TV —7,
MCTS 1ZR £ D b ICH L MERETH - 7=,

KIZ,R &b HENTW MCS & UCT 2hzht,
H 3 k& OXH%E 10000 [FIfT 5 72, MERAER 22 2 12
R

FER XD, MCS, UCT & I2EHICH X h BTz,

2-158

£ 2: H3 K& OXHRE R
MCS UCT

s 026 027
SEEER 190 3.26

7 ERCLSERORE

FESKERTEN E S 3 EY T H e RERIE,
UNO IZBWTIEERTIE o7z, MCTS OHRED
MCS R UCT,H £ D dE L KD o722 iZDWVWTH
"I 5.

MCS % UCT T, LA 7Y+ %175 = ICHT
DFI%EZ VX LICEH D HTTWS. L L MCTS T
37— AREHEET B2, SR LE Y YT —E
fToz%1k, 2TOT LA 7Y N THEOFALZMHH L
TW5. UNO I — FEDZ X & Hlg L THIDICHL
SN2 TFHMENI DI, £725 — L DBHFTTALHE
Z25ZddHY, HFOFNLOTFHEIIEFICH LW, &
D Z D HEEREEIME T L, MCTS OHERED R B KW
R EZ NS,

SHOBMEL LT, HEFILOHEIC X 2 BHEBED
mLE»EIFons. KOIEELRFILTI LA 7Y M E
75 Z e BPHRIVIERER M ET 2 2EZ NS,

BE R

[1] David Silver, Aja Huang, and et al. Chris J. Maddison.
Mastering the game of Go with deep neural networks
and tree search. Nature, Vol. 529, pp. 484-489, 2016.

[2] EXUEFKRYE U - 5 A=, UECda-2022 2
VP a— X KERKSE. http://www.tnlab.inf.
uec.ac.jp/daihinmin/2022/. BI%H : 2023-01-
11.

3] 7u%53v 23> 52+ ALGORL https://
www.d3.ntt-east.co.jp/algori/lp.html. %
H :2023-01-11.

[4] Volodymyr Kuleshov and Doina Precup. Algorithms
for the multi-armed bandit problem. arXiv preprint
arXiv:1402.6028, 2014.

[5] fa ST, SR, RE2E|RS — 4 UNO D€
YTANTIRIZE D T LA Y OREE. SRS
o5 83 [l e[E R XA THAR SR, pp. 319-320, 2021.

Copyright ©2023 Information Processing Society of Japan.

All Rights Reserved.



