A Mahjong AI to change the strategy depending on the global situation
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JumMmPEl KA1zu! Ryo YOSHINAKA!  AYUMI SHINOHARA!

Abstract: Selecting a suitable strategy depending on the global situation is important to win the Mahjong
game. In general, a player at the lowest place should select a strategy that can obtain higher scores, while
a player at the first place should select another strategy to win early the hand. In addition, when you are
the dealer, to continue the dealer, winning the hand as quickly as possible is also an effective strategy. This
paper proposes a Mahjong Al to change the strategy depending on the global situation on the basis of our
previous study. We consider game progress, the current ranking and the current role as the global situation.
In addition, we performed some computer experiments that compare the proposed method with previous
methods, and we evaluated the ratio of each rank, the average rank, the average score. The experimental
results indicate that the proposed method is effective.
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Algorithm 1: 0000

Input: 00 T ={Ty,Ts,---,T4,}00000000000
NOOOOO k

Output: 0000 T,

J00oo000oo0o0d0o 4000 vVvOoOooooooog;

fori=1to N do

kODOOODOOOOOOO;

R=af +(1-)Z 000000000 770000;

for j =1 to 14 do

if 07,0000 7000000 then
L LVﬂ—Vj-FR;

N o s W N

s < arg max Vj;
1<j<14

©

output Ts;
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Algorithm 2: OOOOO0OOOOOO

Input: 00 T ={Ty,Ts,---,T14}00000000000
NOOOOO k

Output: 0000 7,0000000000

0000000000 14000 VOOOOO 0000;

fori=1to N do

kOOOODOOOOOO0OO;

R=af +(1-)£ 000000000 7/0000;
for j =1 to 14 do

Lif[l ;0000 T"000000 then

LVj<—Vj+R;
s < arg max Vj;

1<j<14
9 if ,00000000000000 then
10 LoutputTSDDDDDDD;

g O A WN

o0

else
L output 7,00000000;

11
12

01 00000000000000000 «00

10 20 |30 |40

100 0.0 0.0 0.0 0.0
200 0.2 0.5 0.6 0.9
300 0.2 0.5 0.6 0.9
400 0.2 0.5 0.6 0.9

. 500 0.1 0.4 0.7 1.0
600 0.1 0.4 0.7 1.0
700 0.0 0.3 0.8 1.0
800 0.0 0.3 0.8 1.0

0 0.6 0.4 0.2 0.0

4. OO

4.1 0O0O0OO

oooo0O0O000000oooooDOD AIDO0OO0OO
cooboboooboooooooooooboOooobooooo
00000000 AIDO0ODDO MjaiDOOOOOODOO
Oo00o0O0O00000000000000000 AI3O
coboobooloobooocooooobolcobcoonon
coooobobob oooobobtdaebbooonogol
coolbObOOoOobOOoOoOooOoOoOobOoboOoOooOooOooogon
oooooooobo 20000b00000D00000
cooooooooocoobooooooOobocOoobooooo
Ul0cecO0O00O0OCOO0DOOCOOOOOOOOCOO0O0

00000 AIDO0O0OO0O0 MjaiDOOOOaeOO0OOOOO
oooooo40000000000C00000 a=0.00
a=030a=07T0a=1.000000001000000
cobooOcloooooooobobocoobooon 10000
cooooocoo ssobocooobooooooooboOooo
cobo00odb0«O000000oocoobobocooooon
coooocoooood

© 2016 Information Processing Society of Japan - 156 -

02 0000000

gooooooo gooooooo

a=0.0 4611 13.24

a=0.1 4874 12.74

a=0.2 4573 13.07

a=0.3 5052 13.00

a=04 4858 13.12

oo0dd | a=0.5 5114 13.31
a=0.6 5461 13.18

a=0.7 5595 13.53

a=0.38 5652 13.58

a=09 5844 13.80

a=1.0 6427 13.95

03 «000000 AI0DDODO0ODOO00O0O0O000O000O0

ooooooo ooooooo

a=0.0 3734 12.23

0ooo a=03 4236 12.29
a=0.7 5022 12.39

a=1.0 6110 13.26

42 0OOOOOODOO
O0o00o0o0o0oo0oooo0oooooooooo
O«e00000000000ODOO0OD00000000O00O
Oa=000a=090e=10000000000000
a=09000000000000000O000O0O0O0OO
o00o00oo0oOoU0oo0o0ooUooUoooooOooooo
O [7o00o00000o00oo0o0ooooooooooo
O00000o000oDU0oooUoooUoooooooooo
O00O0OC0OO0OO0OOOOoOoOoOoOoOoOoOoOoOooAlgorithm 20
oo0o0l0o0o4000000000000O0O0OODOO
goooo0ooOoOoOoOoOooOoOoDOoUopDOoUopDOooDoo
oo0i100o0o0o0oooocogooocooooooon
oooooOoiwooooooDo
O00O0000U0oooooD 4000000poooo
o000 s50000000000000001000400A0
oobOoO0o0ooOo0o0ooOo0ooboboOo0oDobd ae=090
go0ooo0ooOoOoOoOoOooOoOoooULUOUooooLoo
gooooOoOoOoOoOoOoOoOoOoOOUOUObOOUObDOODoO
goooo0ooOoOoOoOoOooOoOoUoUoUooUoUopDoooo
goooo0ooOoOoOoOoOooOoOooUOoULDUOUpooLoo
o0o00ooD0o0oo0ooU0ooooooOooUooOooooo
g0O00o0O0o0oQ0O0oO0oQoUoOoUoUODUOUDUOUOoOoOoO
0000000000000 bOOOOOOOO
g000oOoO00oOoOoOoOOopoUoOoOoUOUOoUOUOoOoooo
0000000000000 ooooooenO
god0oo0o0oO0oO0o0oOOo0oOOoUUOULDUOULooLoo
gododooO0o0oOoOoOoQoUoOoOoUODUOUDUOUDOODoO
god0oo0o0o0oOo0oOoOoUoOOoUDUOULDUOUoOooLoo
O000000o0o0oUoo Alboooooooooo
Mjai 0O ODOOOD0OOO mjai-manue 00000 AT O



The 21st Game Programming Workshop 2016

0 4 D0O00DO0ODOOOOOOO (ODOOOD)

oooo oood
a0 a=00| a=09 | a=1.0
100 (%) 27.3 16.8 32.5 23.4
200 (%) 24.9 25.8 24.9 24.4
300 (%) 24.2 29.1 21.5 25.2
400 (%) 23.6 28.3 21.1 27.0
oooo 2.44 2.69 2.31 2.56
gooo 25483 22705 27344 24468
05 0D000000000000(0OoDOo0)
oooo oooo
a0 a=00 | a=09 | a=1.0
100 (%) 28.2 25.3 24.7 21.8
200 (%) 25.2 25.8 26.3 22.7
300 (%) 22.5 24.8 24.1 28.6
400 (%) 24.1 24.1 24.9 26.9
ooood 2.43 2.48 2.49 2.61
ooood 25998 25813 25097 23093
0 6 mjai-manue 00000000
ooood ooo oooog
a0 mjai-manue | «a =0.0 | a=1.0
100 (%) 27.5 32.8 21.9 17.8
200 (%) 22.8 35.1 25.6 16.5
300 (%) 23.8 24.0 24.6 27.6
400 (%) 25.9 8.1 27.9 38.1
oooo 2.48 2.07 2.59 2.86
gooo 25444 32022 23049 19485

000000 9000 mjai-manue 0000000000
b0bo0a=000c=100000000000000
cooooooooboocoooooooobobocoobooooo
06000010004 00000000000D0O00O
O mjaimanue 0000000000000 COOCOO
coooboooooooobooooooOobocooobooooo
CO0oO00o0o0O0oO0O0oo0cO0O00000o0Odmjai-manue
cooooooooooobooooobobocoobooooo
cobOooobooooooobooo400O000O00000
cooooooooooobooooboocooobooooo
O000000000oooooOoOO0 AIooooooo
ooooooooon

5. DOOO0DOOO0ODOOd

ooooO0o0o0o0o0ooOooooooooOoOoOoO AL
cooooooooooobocOoooobocOoobooooo
cooooooooocooboooOoooOobocOoobooooo
ooo

uoboooooooooooooooOoboooooooo
coooocoooooooboooooooooboooo
ooboooobooboocooobOoOoocoooboboooaon

© 2016 Information Processing Society of Japan

- 157 -

gooooooboooooboooooooooboooo
goooooobooooooocoooooooobooooo
goooooobooooobooooooooboooo
gobobooooooooooooooooooboooo
gooooooboooooboooooooooobooooo
gobooooooooooboooooooobooooo
goooooobooooooocoooooooobooooo
oboooooboooooodoodfOdOdmjai-manue
goooooobooooboboooooooooboooo
oooo0o000o0o0ooooooooOoO00 AIDoDoOOo
oobooooobooooooocoooooooboooo
ooboooooood

gooo

1] DO0O0OO0,000,000.00000000000000
O000.0000000000ooooogo 20070
00, pp. 76-83, 2007.

2] DO0OO0.0000000000000D00O00O0O0O0OO
JO0000D0. Master’s thesis, 00000000 O0ODO0O
0, 2010.

3] DO0DDO,00000,0000.CRFODOODOODOO
O00000.0000o0o0ooooooooooo 2012
000, pp. 155-158, 2012.

[4] Naoki Mizukami and Yoshimasa Tsuruoka. Building a
computer Mahjong player based on Monte Carlo simula-
tion and opponent models. In 2015 IEEE Conference on
Computational Intelligence and Games (CIG), pp. 275~
283. IEEE, 2015.

p) OO0OO0OO0O,0000,000.0000000000000
oooooOoOooOOOOoOOOOO0OO0O0. Oooooooo
0 0. GI, Vol. 2012-GI-28, No. 8, pp. 1-8, 2012.

[(| O0O0ODO0,00000,0000. 0000OC0OOOOO
0000000000000 0O0oOoOooooooo CHE.
O0oOooooooo. GI Vol. 2014-GI-31, No. 13, pp.
1-4, 2014.

[ ODOOO,0000,000.0000000000000
oooooOoOooOOOoOO.D0O0OoOoOooooooo
ooooo 2015000, pp. 172-178, 2015.

8] O000. Mjai 0000000, https://github.com/
gimite/mjai.

[9) OO0OO0. Mahjong Al mjai-manue. https://github.com/
gimite/mjai-manue.





