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Estimation of Hand Using LSTM in Computer Daihinmin

Naoki KANDAY®)  Takgsur ITo!-P)

Abstract: In recent years, programs using the Monte Carlo method has occupied the top positions in the
Computer Daihinmin (UEC-da). In the Monte Carlo method, it is known to strengthen the program by
improving playout accuracy. One way to increase the accuracy of playout is to make the estimation of op-
ponent hands done before playout more accurate. In this research, we tried to improve the estimation rate
by using LSTM from the two time series histories of the situation of the field and the action of the player at
that time. As the result of the evaluation experiment, the hand estimation method of the proposed method
shows that the accuracy improves after the middle game compared to the hand estimation method of the
previous research.
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MER K CTH D 205 HTHY, HABO== v M
T v OHRE - BHEE - BEBRICEDE TSI HEBEHEE
L=, HEEHEICEE L 52 5BNBOL=y MELEE
%, LSTM & RO == b 200 & @ 3 IR E LT-.
NN OB FGiEE LT, 21D T 27 AMEEERE L
FHL TN I =Ny FEHEHNT, 5.5 LFREOEE
{17z,
6.2.4 #EER
EBFERELUT O£ 6, £7, £8ITRT. HHAKKT
I 0 Blo PRI RO S 7o — Nk, Bmsoaky
L7z ok, LSTM & NN ZHEROFEHE, FEs
P IR T (LSTM) & 02T (NN) 12 X 5 — 75l
BB OMEEZ R LTWS. AR Al IZE TR’
T —FEMBILTWDHERLTWS, £, £77
AT NOFK YRS ALl RFORRETIE (LSTM) SR Tk
(NN) O OMFR %[ 5, €6, ® 725779, LSTM (342
ZFE (LSTM), NN HRZEFE (NN) 2 -LTW5. £
LT, #EFE (LSTM), AT & IR TiE (NN) 0%
FIEICBTDEA D — FEE I 0ERERZX S, K9,
X 10 (2. fETF o FEIC Lo THASN =T &
FEEOFIO R, HEEhTHECHERCl A Sz r— M
¥, Y7 7 7135 KB  — FMEOHEERO FHE %
FLTWA.

% 6 Crow IZB17% LSTM & NN OFALHEER

FEMAE | Mm%k | LSTM | NN F i P fi
All 10863 34.39 24.08 | 1092.78 | 7.48E-234
1-18 3752 25.04 19.28 308.31 1.13E-67

19-36 4547 33.40 23.13 595.33 2.04E-127
37-53 2565 49.82 32.78 376.24 6.14E-81

£ 7 PaoonR2 BiFT5 LSTM & NN O FALHEE R

R | Bimdk | LSTM NN F fi P fE
All 10389 31.75 24.04 | 550.22 | 4.09E-120
1-18 3858 23.67 19.42 | 153.62 6.02E-35

19-36 4268 30.43 22.92 | 265.65 7.76E-59
37-53 2264 48.01 33.99 | 205.50 1.29E-45

# 8 Wisteria (235175 LSTM & NN OFFLHEER

EMAMER | #di% | LSTM | NN F i P fi
All 9659 30.20 22.56 | 556.10 | 3.05E-121
1-18 3905 23.90 18.93 | 222.53 1.22E-49

19-36 4003 29.25 21.47 | 270.77 7.35E-60
37-53 1752 46.42 33.13 | 148.08 2.13E-33

F6~#8, M5~ T LK 8~ 10 DFERNS, K
DT —ZIIRT HMETIE (LSTM) OHEERITRETIE
(NN) OHEER LD bEWFRMRIR. £, AEKHE
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E 5 Crow (28 A S All KEOF O
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NN
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o
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Estimated Rate(%)
)
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Method

K 6 PaoonR2 (28I} 5 S All FEOFONT K

100 ~

80 4

60

40

Estimated Rate(%)

204

[0 NN
Method

X 7 Wisteria (231} 2 L All FEO R ONFK

0.01 IZBWTIETIE (LSTM) O ER L R_ETIE (NN)
DOHEERIA BN D D EHER T
6.2.5 EE

EERFERNDS, NN ZHWRETELY H LSTM % A
W SRBTIED 5 DN @R EE CHEEMMT 2 2 ARk
72. F£72, NN IZHARTLSTM O FAHEESRN K& < E&H-
LCWBERGND. ZOL) RfERIZR>T-#HBE LT
X, PAHEEIZHW G T — X 3 & (RS Lie T — 4
TR, HEFT—X O XS IRERIIOBERN H - 72D T
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CrowlZ BT 3 EFROFALHER

% ~REFIE(LST™)

TR

RFIEINN)

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
RN — KR

K 8 Crow 2B} D& FILEOFILHEE

PaconR2ICH 1T BB FEDFILMEER

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49
ERH— PR

K 9 PaoonR2 28T 2% TIEDFTFLHEE

Wsiterial 51 2 ZEFEDFILHEER

13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49

ERN—FH

B 10 Wsiteria I2351F 2 & FIEO FFMEE R

Liiﬁb\ﬁlﬁ:%i%ﬂé FET =2 PMEL TR L TN D

Btr, NNICE2FBEARTHS. L, EHFF—S0
ioa%ﬂr 5 ICHRFIOMRA 5 5E, NNIZES

FENINEETH D28, LSTM IZ & 55813 NN I L 54
2T TV, Z DL, Babinec b OHFFETHIR
éﬂfwéum Babinec 513 E/\—t~ k& RNN
THEEE O CRERSIT — % THIEITY, ZES—tT
bm/_mmfRNN®ﬁ#%w%Emﬁw$%mbt.
FD7®, NNIZK 2 FHIMEERFENELS, LSTM 2k 2
FHMEERBENBRVENS, BEFETHW R T —4
IR RFIDOBGRN H > =D TIXRWINE ZEZ BND.
PLEDZ &, BHIZ NN Z2F] 3 5 H CHEERE )
mEd 2232, BRIEBHEEZHND Z ERHKD
LSTM #FIA T 2 E0NHEERBEOM IR D EEZ D
nod.

7. fEEm

AWFETIE, 32— RERIZBITLHORILE Z
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DEEDT L A ¥ DITEID 2 D DWRERFIERE % V72 LSTM
WL D FTFAMEEERE L. BETE L BITHIZEIC
LB EBROMER, MEFEILITHROHTIEL Y bHE
EERENE L, BEFIEOWER L BT ROHERICH
EENDDERHRRLEE. 0N, BEFIEITLIT
RO FAHEIEL Y YA RHEETH D LRSS,
F7z, LSTM & NN IZ & 2 EBROFER, LSTM A 7-1¢
FFEEINN ZHOWREFEL Y bHEE YRR E L,
LSTM % AW R FEOHEER & NN 2 V2R Tk
OHEERIZABEEND D FENPMRHRZ. Z0oFND, K
FRYVERE A28 L= LSTM % A\ 5 CHEEIEE 23 m |k
THENRINT.

LSHOBEE LT, 7, MEFBRICL L FAHEEL 2
VB a—Z KER ALIZEA LTZBEOBRO L 2 BT
LEPEFTOND. T, BEFEOTFIIEETOWNAME
M ESEZEABRFEToND. EIRENT TA4 7T O
REARASEIEMEEAWTHEE SELHT, BRETFED
FREERm ET 0TIVt ELZLND.

BiEE W TEROHRSCIEICHTZ Y, 2L DTN E
DELE, FEEEMAEZEOEHTIZIE, ZoHEMHD T
BB L EFET.
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