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Research on Al that can adjust to the

player's skill level in card games

--- Development of an Al program to judge the skill of player’s ---
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In recent years, the number of players of competitive card games has been decreasing. I believe
that the cause of this problem is the lack of familiar opponents. Therefore, I started this research
because I thought that by having artificial intelligence play the role of the opponent, and by
having virtual opponents play against each other, people can learn the fun of competitive card

games. As the first step of this research, I developed a program to judge the skill of the player.
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fEHERE : Python3.7
FA4A77Y : Tensorflow [1]
Keras [2]
FrFEEREE : Jupyter Notebook6.4.6

KEFFETIEY = 7 ECTIEIABIEEIAB S LT3 Al 74 77 U T& % [Tensorflow[1]
& % @ Tensorflow L CHIfE$ 274770 CHs [Keras[2] ] ZFHFL 7z,

Tensolflow I E DI A 77V CTHY, =a—J1%y b7 — 7 OREEL Z DFIFH
BTEDZEPRE LTETOND,

Keras 3=a2—F W43y b7 =254 77 VD—2THY D74 77V LD =a—
TNty b7 =2 &G a— F TR ICHETE 2 2 L3 ETH 5,
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Poker Game start

player's hands : [¢-6, #4-Q, »-1, »-10, »-3]
H—FEEZWESYyEFRULTEnter, EA{AWE5ALE T [CEnter
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w-—]:
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v-10:
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w-3:01

[3e6, 112, 211, 21@, 203, 1, 1, @, @, @]

player's hands: [#-3, ¢—4, »-]1, »-18, +-3]

{'is_flash': False, 'is_straight': False, 'same_number_count': @, 'same_number': @, 'match_pair_count': 1}
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QT —LET, FnMATI—LAF— 1 Q

1 R—=h—7n277 LETH



W3E BE{boT Y XA

RHRTFALOBIEITR DB Y TIT o720 T3 ~— 7 ICEHE(A~=— F A1 100, ~~— } 23200, £
AXH3300, 7 v —3—78400) ZE] Y YT, ~—27 OEYHEIC A — F DT 2N L 7=l % Lok
L7, BCHOMEIL, 18Thb 1, B Thdozb0 L L,

F 727~ e UCERT BRI 055 13, SO FALOHERTOFALL S L 72 & & v
BERAPLTVETHEZ LT 220 RUREDE < 7 2 TR OB 20 2 R E G HIE
L. @i 1. 5533UL 0 D one - bot X7 F g & L7,



FAE MLP(ZJ@/ N\—t 7 ko) Dtk

BERTHER Al 70 277 LD AL L LT, 3EEMAR 74— F 747 —F=a—F 0%y }b 7
— 741 ZAEH L 7o AJIEDSIGRTOFAL 5 ML FTAL S ME R L T\ % 72051 10 I, it
IR VB A R L 72 B % 100 {8, HJ1fE1C i3 softmax iGHELBIBRFIFI L 72 b 0 %
2 EGEE - 55) & Lz,

10



FIE =R

B EET— Ty MO E DR

YET—22y F(X2)% 141H, FEEE 0.001, =Ky 78% 500 [8l, Ny FHA Xk 2 TF
BIRTMETZH 3 ITRT, fiRe L CTIEfEED 50%2> 5 100%I1C 25K L 72,

e BTH, 7

N ER
101 1100 111 112| 113 0 0 0 0 0 0
202 203| 204| 205| 408 0 0 0 0 1 1 0
109 207 307 312| 407 1 0 0 1 0 1 0
102 203| 213 302| 303 0 0 1 0 0 1 0
2020 304 305| 308 405 1 1 0 1 0 1 0
108| 406| 407 408] 410 0 1 0 1 1 0 1
106\ 303| 304, 306 406 1 0 0 0 1 0 1
204 206| 303| 304| 306 1 1 0 0 0 0 1
109 113| 209 311| 412 0 0 1 0 0 0 1
110 206| 303 302| 313 1 1 1 1 1 0 1
111} 205 308 406 407 1 0 0 0 0 1 0
104 112| 403 405] 206 0 1 0 0 0 1 0
102 111 407 303] 212 1 1 1 1 1 0 1
401 402 202 208| 213 1 0 0 1 1 0 1
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BEF—FEvk : B%=1.78, EFFE=0.50

BB —5 OFHNE
[[ 8.967 ©.033]
[ 8.9290 0.871]
[ 2.929 @.071]
[ 2.964 0.036]
[ 8.971 ©0.029]
[ 8.949 0.051]
[ 2.972 0.028]
[ 8.987 ©0.013]
[ 8.972 @.028]
[ 8.944 ©0.056]
[ 8.959 0.041]
[ 8.947 @.053]
[ 8.948 @.852]
[ .987 0.0131]
2EE
BEF—FEvh : E%=0.02, EFEFE=1.00
BB —5 OFHNE
[[ #.984 @0.016]
[ 8.999 @.001]
[ .988 @.012]
[ #.987 ©0.013]
[ 8.973 @.027]
[ 8.002 @.998]
[ 2.219 @.981]
[ 8.024 0.976]
[ 8.821 @.979]
[ .032 0.968]
[ 8.957 ©0.043]
[ 8.994 @.006]
[ .006 @.994]
[ .006 ©.994]]
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3 ET Al
=i s BELY |EEL [BEL |EEL

411 304| 308 403] 204 1 a1 1 0 0 1] 0.344] 0.656
112 309| 109 302 212 1 ap o 1 1 1 0] 0.688] 0.312
404 313 203| 304| 401 1 ap o 1 0 1 0] 0.846] 0.154
103 106| 1131 302 309 1 1 0 1 1 1 0] 0.446] 0554
10| 405| 401 307 210 a a1 a 1 0 1 0.000{ 1.000
402\ 106 109| 407 313 1 1 1 1 0 1] 0.040{ 0.960
202\ 402 401] 111) 112 a a1 1 1 0 1 0.206] 0.794
403| 109 304 308| 312 1 1 0 a 0 0 1 0.970| 0.030
303 112 304 403] 213 a 1 a 1 1 0] 0.939] 0.061
307| 404 308 411) 402 1 a1 a 0 1 0] 0.953] 0.047
307 113 308| 403) 402 1 a1 1 1 1 0] 0.988 0.012
101 411 203 103 313 a a1 1 0 0 1 0.012] 0.988
304 103 402 410] 211 a ap o 1 1 1 0 0997 0.003
204 411 406| 112) 409 1 ap o 1 0 0 1 0.007] 0.993
306| 106 305| 109| 101 1 1 0 a 1 0 1 0.115] 0.885
112 202| 213 403 302 a 1 0 a 1 1 0] 0.968] 0.032
212\ 202 108] 112] 205 1 1 0 a 1 1 0 0595 0404
307 212 303| 404) 405 a 1 0 a 0 0 1] 0.320{ 0.680
311 302 211 306| 207 a a1 a 1 1 0] 0.950] 0.050
304 301 111) 112] 401 1 a1 1 0 0 1l 0.076] 0.924

1 0.5] 0.5 0.5231 0.47695
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