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Learning of Action Preferences in Geister AI Using Self-Play
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Abstract: This report presents an algorithm for game Al using machine learning that won the Geister AI competition at GAT2021.

To demonstrate the effectiveness of this program method, we confirmed through competitive experiments that the algorithm tend s
to become stronger not only against itself but also against other programs as it learns more and more.
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Figure 1 Diagrammatic representation of binary relationships

(3) REMETEERE
ITEHESCRE h 1T, HlEx, T A—% 0 2V
h=%X0;x;,=0-x
ERBLEND., 0FEALE BIEENRTHD.
THAT 2RI LV kooh 5.
32 EHXDEE
B0 OFE T, BOREkE 0 OFH AR E RS K
- kfﬁbﬂé B O CH Y H S &2 5T & LT

0 OfEIE, 3.2

KER ATV, TOBBHREREANTOOEFHEITS. 20
AL RANEES E%%xﬂﬁ%ﬁ?k LIt mny I alb—ay
% H Cxfik(self-play) & FE5.

321 2B DO LFERAE

B Oxtikl, PIMBLES T o X DCRETH EZAND
WRED, BB E D200 X —2 THEHIT LB ET
KR A REIT D, HOMEREIT> TV D & E O LRI THE)
B A LICHE LR TERER) 1THt- T

5.1 ZHOE LFOERIKELS;, s; OITEME L %2 h(s;,0)
ELzL &, i FHORLFL2RSMERATEMRER)Z (s, 0)
ROATREINS.

exnh(s;,0)
m(s;, 0) = —I( 09)
ZJ,exp(h(sj,G))
BEE  RO—F  THERE g T
{h) explhl/ I (explhl}
r(';ﬁéﬁrﬁ}—- e TR 0.148
- =
i CHERF2 - 20 -oo- 139 coene 0.403
£ & J - -
S Y P e e
| mf'#i}" 21 ---- 817 ----» 0.446
BRHEA - 30 ---- 0.05 ===+ 0.003

B 2 ATEMESGEE D DATENER DR O 7
Figure 2 Calculation of action probability from action
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Figure 3 Select a next move after learning

4. EE&

41 BMEAZE

RRTIEOFEEOMREHEND B 7201, FEHEHIC X
STEDBREBRS RDONERDLZ LT LT

BRI, UTD350EREZIT-7-.

FHR 1) BEFIET, FEEHBHEALZLICE-T, B
BRER D02 NERT HEREITo7. BETFIEIZ
BWTEEREIRE 100 FEIZ LT v ST Ak _N—2R(Z,
0 [81, 20 5[Al, 40 5[, 60 J5[E, 80 4 [E, 100 F[E], 300
FlEl, 500 Al 700 FlEl, 900 AEIEE Li-7'w /T ak
DO L7z,

FEER2) BEFEN, BRSO T v s T L% LTEE
IR Z D2 LI L > T EDEREDHENRD D D%t
BT D ERAEAT o7, BENREMEF L LT, GAT2021
YERSE Y 7 b Naotii2021) (I EEAK)ZHWT, 0=
100 J3[m], 200 J718], 300 J5[al, 400 J7lE], 500 JilEl, 600 J7
[5], 700 F&lal, 800 A lEl, 900 Fla*H &= 7u /T ntk
& 1 HEOXEEITo 7.

EBR 3) FEBr 2 L [REEIC, GAT20213 LD Y 7 b lselfest]
(FHHEEEER) & 0lal, 30 J7[al, 100 J7[al, 400 Jil=l, 900 Ji
BB ST 75 5EDK 1 HEOKRE.

7272 L, selfest & Otk Cli ke HGREO EEREM 72 &
—RA ARG ORI, 43BN ZEOFMmAT S
OO RAEE LR T D EDRRETH LD, B
120 DEEFRICHO LTWA. T, KRkl
P ROTNDZENMEINDD, RERTIE, 7o
7T LT HFEOBRERA~N DL EBANTH D720
ZOEMTEIT L.

4.2 EERER
421 R 1

ARFIETI100 HEIFEE L7 v 7T ATk LT, FEE
BarExi7Tars T Mk TaBEESGERE 7T 70
HONX 4 THD. MR Z & L, HhidsRae RS
7k, BEROETIEL, BE=HBbiy BHE+AT



TR AL 2 2 FE

IPSJ SIG Technical Report
) LU, Blo®iE, slEndhBeikacatAE L.
TRTOMEDITRTFOR HE, ATE, 51 & 0T8T,
fHk 1 1B L T 0 TBRENZ.

0.8
[ J
[ J [ J
0.6
[ J
[ J
0.4 .
[ J [ J
[ J
02 &2, o
0 Geee
0 200 400 600 800 1000

ol enlnH

X 4 ZEEFAEZT-FEO 100 FEISEE L- b ok
LR OG5y
Figure 4  Win and draw rate against 1,000,000 training by

different training times
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number of training times

43 ER

EBR 10D, HRFEBEENNEZ DI Lm0 - Tl 72
STWL AN D B3, 100 HEIZEEO T 0 75 KMTst L
T, TN EFEE L THRINZRBEO EFITA 5T, 900
TR L CH TEREOBRICLN RGN T. Zh
X, ZTOFECBTFL2FEORAEZRLTWVDLOEHN
. F, FERMETRICONT, BISEN LR AEM
DR, IHIFHELIFARDL LI, FEEHE 100
FE~900 JHENZHELC Lz b Ol 12 A xS w7z & &
DB ZREFARTHIZLONRK T THD.



TR AL 2 2 FE
IPSJ SIG Technical Report

0.4
o
0.3
o
o
0.2 L
° ¢ L
o

0.1 o
0

0 200 400 600 800 1000

M7 FEEEEEZLEOBCOKHEROG] 3R
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