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A Method to Automatically Generate New Initial Positions
by Using AI in 5x5 Board Shogi

YOSHIKI AKASHI"' TAKESHI ITO'!

Abstract: In chess-like games, there is an index called “y" B/D” proposed by Sasaki et al. as a way to evaluate the fun of a game.
Here, B is the average blanching factor, and D is the average game length. It is based on a study of many game records of top
human players, which showed that v B/D is close to 0.07 in this index. In this research, using this index, we discuss a method to
automatically generate a new initial positions that are enjoyable for humans in a 5X5 Shogi board. Specifically, we use a 5X5
Shogi Al that is tuned to the top level of human players to examine 4 B/D for a number of self-playing games against various
initial positions, and extract initial configurations that are close to 0.07. We presented these initial positions to amateur players and
evaluated whether they were really interesting or not. In this paper, we report on this automatic generation method and the
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experimental results.
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Figure 1 The initial position of Mini-Shogi

22 5xSBEHEFRMETRS HE

—Ji. ARFFE xS &9 5 5x5 MOV T, BT
b, MHOT R TOREZMNRICEEZZEICAND LXK
RO EEZESE L RTNE RS RnzY, 22T
. WEO S TIHETHWLN TV D EORE T, BB O
HEBEZT-PMELEE G L5 LI Lz, S HIZ, LA
TOHIFZR =T H D 206 HEOLEZH S Z L & L,

[#% > By ]
[y T Ty Ta) TRy TR 2EFRFE LT OH
l/\%)o

[BliEAE & e ORIERIK] EF. BFIXELARETH
D, BEMTEENS 2B EICEE L, TNUSOEIITH
0 1BRAICREST 26D LT 5,
[ZotoflF] PIMELE ORER T HFEEICH L TETF
WIpo TODREE], b LT DEFNRFORZ 7272 T
DAL D IRRE ] 13T & R FOEBAMEICERR R EREL D
LBZT, BT 2,

ZOMOFTRTONL—E, 5§ IFFLICHEL L b0 L
2
2.3 SFEN it

SFEN(Shogi Forsyth-Edwards Notation)iX, D & %
I OWTRE EORORE L, FHE, FELRIT D
KETH D, T 2 Tl 5x5 B OB E B3 2 &6
Oy BERCEAT 5,

EFTENCIILUTOL I RT AT 7y FRZRERENY
BTHN, EFOROLGEIIRIT. BFOROLAEIT/
XFTELEIND, FENLT VT 7y FOFNT [+ &4+
FTRISND,

K

SF 2 S B 3 H
“w o wm

c A= P
SFEN (2 X 2 ERICB W TBRm 2 £ T80, 1 BEMD
NEICEDORlE 2RI L, B2 212 T/] TRYI-CTEILESHh

(©2022 Information Processing Society of Japan

Vo0l.2022-GI-47 No.12
2022/3/18

5, BBEORTLIT S HMrbRIA I, ZOMIZENHN
IXZEOBNCKHET 27 V7 7y M| BRI IEE O
7 Bl L TR WG OBMN T END,

R ZRTHIHNT, TORENELLDOFTFENE
KRBT 23, LFFECTHUL b, BFETHIL
IE Tw) CREEN D, RICFKFBLEZRTHSIONT, &F
OFBLENSIEIC, ZOEBOT VT 7 Xy hREFLIND,
H LFA—OEE ZoL EFTA L TWA5EAIE. T0%E %
DOEDOT VT 57Xy NORNIFEEND, FHENSNGT L b
M 1-) TREEIND,

BB, TOREICBWTRICEESND FHAIFEHTH
LIDEIETEREN D,

FlziE, K 1 TEEND 5 LFHOYYIEE % SFEN T
FHT 5 & Trbsgk/dp/5/PA/KGSBRb—1] O X HIcHKiE &
%o AR TIE 5x5 BB O WIHIRLE 4 SFEN 12 L 0 K7D
T2,

3. BEHR

Pea RKOIET = 2T A 77— L OELE RS T B IEHE
LT, VBD WO EERELE[], T I T, BIE¥EH
AEFH, DI T FREERT, FEaARoi: D).
[Fxx), [BHL) oW TC, by 7T vA YORRT—
B &PV B/D OENEND 0.07 REOFVMEIZ/RD Z
LERLE, Z20%, Ex KRBT/ BD OfEL S LI2L
T, F—LDOHAIDRELREL, hy 77T A YOxt
AT —ZIZEDNTNR T A—FERETHI LT, VBD
NEH SRS Z L &R L2,

AT ORI SN — L OEELRMEE L LT,
=Y ==L ERT, TOHBEETNE S — LD
WS ICHA S22 & TRIBIEOBEREZHAL TV
[3]le ¥— Y= =AD& LI, F—LBETT 5200
TR AT 2, Tbb, RE 0BT
DIEMENE X 203, T E TITERWA A A THEBIZRE Y
DIEMEN DI VIRBEEDS R 2 e B £ T, T, v—Y—
Tk, BADOWRENG 2L THERAI LVET L
AVIZHTH LTWAIRED Z L E2ET,

V=V =T = LDRAOBEE T E T — L DOEBE
WG 2% (1) WRd,

D
2T, x()IIBHICBE T A fElEEZR L TB Y. ZOfH
BWizr—sicesFs 7L 4 Yo HBE, $hbbFEEE
FHB LIEDOHBEEZRT Z b, 0<x()<B ¢T3, £
7o, WA ORGERR ¢ L IXFHEAE L. 0<t<D & ¥ 3,
n EFFVLAYDOEHNEERLTHEERT, ZOENPKE
WEENEPMNIWILERT, ThE27I771CL7zdbD
B2 TH5,

x(t) =B (i)n &)



TR 2R
IPSJ SIG Technical Report

w

(t)

b by =2
L X

2 fEHmEOHBET L

Figure 2 Transition model of information volume
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Figure 3 Relationship between the index of fun and the bias of

the winning rate.
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Table 2 Initial positions with fun prospects
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UHERGED  GIWRTH L0 Lyn) (o0

1 SGR b-l_p{E/P 44/56/0 21.82 60.8 | 0.0768

sbrgk/4p/5/P4/K N
el 44/56/0

3 %G“k{"}'{sm 4/KR| 51/49/0 | 2384 | 60.75 | 0.0804
4 Mﬂpf S/PA/K | sersi0 | 221 | 5897 | 0.0811
o[bresk/3p1/B/IP/ | 455500 | 2267 | 57.43 | 0.0829

o[Sbk/22/0/2F2/ | s/ea/0 | 2287 | 5692 | 0.084

! KSBR :p_f? o 47/53/0 22.54 | B5.T1 | 0.0852

8 gggk{?{ﬁf?ﬂﬂ 43/57/0 2295 | 55.05 | 0.087

o[Shek/p/5/P4/KS | 57/430 | 2317 | 55.01 | 0.0875

10 E’s“,ﬁfg‘ff 51’ 2P2/ | sgsap0 | 2445 | 564 | 0.0877
i | %Gm{‘{"{ﬁm 58/42/0 | 21.57 | 52.53 | 0.0884
1o brsgk/3pl/5/1P3/ .
KGSRBb - 1 2
13 m‘bgkf‘lp/ EM
GBRSb-1

14 ’G"ﬁ‘;”‘;"_"{ﬁfpym 38/62/0 | 22.74 | 53.28 | 0.0895

23.32 62.2 | 0.0776

7/43/0 22,76 | 53.83 | 0.0886

50/50/0 22.62 | 53.52 | 0.0889

15 GKB.;RS:;]#{s]/ P8/ | se/a5/0 | 2154 | 5179 | 0.089%
] Gmlﬁzfﬁlmw 61/39/0 | 2257 | 52.95 | 0.0897

17 ;%*ék{"_l’{sﬁm 65/35/0 | 23.57 | 54.01 | 0.0899

18 %43{5/?4/1{5 60/40/0 | 21.87 | 51.4 | 0.091

19 E"ﬁ"s"{"f{s"?m 43/57/0 | 22.09 | 51.61 | 0.0911
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Table 3 Analysis of 1,000 games performed against promising
initial positions.
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/819) o) EH K —RE

1[[otkAD/S/PURBS | 410/588/0 |21.87|60.84| 0.0769 | 85 | 294 | 4
2|fegk/Ap/6/PA/KGR | 451/549/0 |23.65| 61.9 | 0.0786 | 85 | 365 | 4
3{oeek/4p/S/PA/KGS | 538/460/0 |22.66| 58.3 | 0.0816 120 399 | 0
4Bk SPU/B/IR/KS | 439/560/0 | 23.13|58.76| 0.0818 | 146 | 471 | 12
5 |Shark/e/6/P/KRS | 435/561/0 |23.26|58.48| 0.0825 | 133 | 419 | 4
6 {Dukn/4p/S/PA/SKG | 37, /698/0 | 22.69 | 55.34| 0.0861 | 57 | 315 | 6
7|BK/22/5/2P2/KB | 360/636/0 | 22.74|55.13] 0.0865 | 35 | 117 | 10
g |brime/202/8/288/0S | 600/398/0 | 24.54| 56.25| 0.0881 | 83 | 470
Q[rebk/p/S/PUKBG | 500/471/0 | 23.1 |54.18] 0.0887 | 141 | 436
10{Ue/4/8/P/KBE | 591 /407/0 |22.63|53.52| 0.0889 | 62 | 292

11 {(beka/p/6/PU/GRS | 44/515/0 | 22.28|53.08| 0.0889 | 68 | 244
lzmwmﬂfﬁflm
GSRBb-1

—
>

595/404/0 | 22.66 | 52.47| 0.0907 | 183 | 554
13(sbele/40/B/PURKS | 6)3/381/0 | 21.64|51.14| 0.0909 | 179 | 534

14 |Sbeke/4p/B/PURKG | 510/489/0 | 22.16|51.59| 0.0912 | 197 | 470

15(Ebek/o/S/P/KGB | 518/482/0 | 22.8 |52.23| 0.0914 | 67 | 339
16 |Ebek/40/5/PUKB | 630/360/0 | 23.09| 52.44| 0.0916 | 60 | 263
17[Rekem2/B/2P2/G | 574/408/0 |22.61| 51.1 | 0.0931 | 84 | 263

18 #ES/AB/G/PUKER | 615/381/0 |23.39)51.52| 0.0039 | 77 | 356

19 stbka/3pl/5/1P3/G
KBRS b - 1

L=< = < T =< = == = = < = =2 e <]

544/465/0 |21.65| 49.5 | 0.094 | 114 | 477
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Table 4 Initial positions that seem to have more variation in

the opening game than Mini-Shogi
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mumEE| TIRE |\ VB | pem | omm
@D 5 | amt | ame

0.0907 183 554
0.0909 179 534
0.0818 146 471

0.0912 197 470
0.0887 141 436
0.0825 133 419

0.0816 120 555
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- 618/381/0

439/560/0
510/489/0
435/561/0

528/471/0
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Figure 6 Each initial arrangement corresponding to Table 4
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THEE AL 2 AW 0HIBCE L RO FIE 1 i\ Tt L7 A L0 iELE 19 fEOM R 2, £ 3 OIEFICLL FITRT,

MEACICAE: AR *5¥$: eI IE
% P P
d £ iﬁﬁﬁﬁ L
I8 m|e| w Il R B & @l ® A
1 rgsbk/4p/5/P4/KBSGR b - 1 2 sbrgk/4p/5/P4/KGRBS b - 1 s BT 4 brgsk/3p1/5/1P3/KSGRB b - 1
3 thsgk/4p/5/P4/KGSBR b - 1
A M SAMEICAE: MErIE
P P P P
5 5 5 5
GG MEROE BOCIEIE NP
5 gbsrk/4p/5/P4/KRSBG b — 1 6 rbgks/4p/5/P4/SKGBR b - 1 7 grsbk/2p2/5/2P2/KBSRG b - 1 8 brksg/2p2/5/2P2/GSKRB b - 1
M EIEAEE: MEIEACAE MACIEE TIEIES
P P P P
% % % %
I|a|e|x @ B NECIOE ARNCIEE
9 stgbk/4p/5/P4/KBGRS b - 1 10 rsgbk/4p/5/P4/KBGSR b - 1 11 thskg/4p/5/P4/GKSBR b -1 12 brsgk/3p1/5/1P3/KGSRB b - 1
AFACIEIE I M IEICEIE: FAMCACIE:
P P P P
5 5 5 5
®|Z|m|ale % E|%|A 8 I|e|mR @ Ilmlalxe
13 gbskr/4p/5/P4/RKSBG b - 1 14 sbgkr/4p/5/P4/RKGBS b - 1 15 stbgk/4p/5/P4/KGBRS b - 1 16 grbsk/4p/5/P4/KSBRG b - 1
MEACIEIE B3R BES TS
P P P
5 5 5
NI BRI NECEIE

17 rbskg/2p2/5/2P2/GKSBR b - 1 18 sgrbk/4p/5/P4/KBRGS b - 1 19 srbkg/3p1/5/1P3/GKBRS b - 1
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