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A Study on Geister Al using the policy gradient method for UCT

Aoki RENJUL®)  HASHIMOTO TSUYOSHI!

Abstract: Geister is a board game with rules similar to chess, and has attracted attention as a test bed for
incomplete information games, with AI competitions beginning in 2017. The 2021 competition was won by
an Al using the policy gradient method. Since this Al does not use search, it is believed that using search
can achieve a stronger Al In this study, we propose several methods that use action probabilities obtained
by the policy gradient method for UCT(Upper Confidence Tree) of search algorithms, and evaluate their
performance through competitive experiments. The experimental results confirmed a method stronger than

the AI that won the competition.
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Fig. 1 [Initial placement of Geister’s pieces
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Fig. 2 Features used by Hayazashi Agent
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Fig. 3 Algorithm of Method A
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Fig. 4 Algorithm of Method B
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m(84,0):

b
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P(s,a):
N(s):
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Cbase:

(4)

Score = w + cm(s;)

*1 https://github.com/KaoruShiga/geister_rl
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MR 2R 1ITRT. ik A RATEL, EB L
TECIIBEBBL TWwa. LB &5k C I3RS
THHEZeBbhrb.
R 1 KRR 1 B TORNEIEL Agent DGR (1IT7 LA YD
BTV A4 Y BEBR-51E 03 8)
Table 1 Win/loss table vs. Hayazashi Agent in search time of

1 second (number of column player wins - number of

column player wins - number of draws)

B L Agent
AokiUCT 32-68-0
7 A 36-54-0
AokiUCT 61-38-1
ik B 53-44-3
AokiUCT 62 - 36 - 2
7k C 50 - 48 - 2
7.2 EER2 OFER

SHEFER R R 2 1R T. EB 1 2 FEC, A A AT
ML, HEBEHECEBBEBRLTWS., EBi 1 OfEE
Y REREDLZNZ DD 5.

R 2 PRRIFE 10 K TONMERL Agent DMK (T7 LA YD

BTV A4 YBT3 )
Table 2 Win/loss table vs. Hayazashi Agent in search time of
10 second (number of column player wins - number of

column player wins - number of draws)

BIEL Agent
AokiUCT 35-64-1
Hik A 29-69 - 2
AokiUCT 51-40-9
FHiEB 62-38-0
AokiUCT 56 - 37-7
HikC 55-43 -2

7.3 RBR3 DFER

TEAE R 22 3 1R, BIOERBR L RIS, HiEA A
GBL, AEBEAECIEBBEBRLTVWS. ik C 2R
HBRNE L Lo T V5.
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BHEBLTWE., HEAIRT VA7 Y T HAF Z2/5HT
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& 3 A Naotti-2020 OFHEK 177V A YIEBEH 7L 4 YD
B-51E2 0038
Table 3 Win/loss table vs. Naotti-2020 (number of column

player wins - number of column player wins - number

of draws)

Naotti-2020

AokiUCT | 31-68-1

A 32-67-1
AokiUCT | 51-45-4

HiEB 52-48 -0
AokiUCT | 58-38-4

HiEC 64 -32-4
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b, FWTEIEEIRLTLES. AEEBEAECTIES L
472 hTHAF ZICH L BWEDEIEESNIZ 50, +
DRAMOBERNTE 270, ZOBENEERVEEX
5N 3. HiEBIXUCBETHAF 26 L, HHERL
J2He®D /) — FTHINMTEI 2 BEIRT X 3720, HRERD
WL B, S5EECI1E, HAF OEHPMR, — Ficwnws & =
DAZBLNTWVWED, LA 70 MEBIEZAIEB DD
%<7 h, UCT BEL ETHERTEZDM 5. £
72, HAF 3HRZHORVWRETYE I TV S 79, %
W/ — KT HAF ZHWARWGE C & oM RVATRENE
N5,

B 1 L ER 2 ORI S, RGBS 1ML 108T
WX ICKEREN RN b2 5. ZHUX, TEIRE
P HAF ICKRELMRELTNT, UCT 12720z 52 &
SN TWEI SR eEZILNS. fTHIERZ Y, 75—
LDIFL AY DET, HAF 23RD 7=ATEHELE N RA
CRBTEE L TWS. BT, YOFERELTHIL
A7 FDORENED DIZ Wiz, HAF It - 72178
35, BEETHESICHHTE 25T, HAF 3%
LTW37z8, BHichbs S5 TE8oBEEENKRE L KoT
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TKL %729, HAF BELEPKREVEE X 2178 L 13E
ITHET 2 L5125, TDESICEICHAF IXit->T
TEIL, HERGHZ W UCT BE»PINE =0, HERE
IR XICKRELSHE LR o EZONS.

F2E 3 DGR 5, 715 B & 1L C & Naotti-2020 1B
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