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Research on mahjong game based on prior knowledge
and Monte Carlo simulation

WANG Yajie', QIAO lJilin’, LIANG Kai’, XIE Yanyan’

(1. Engineering Training Center, Shenyang Aerospace University, Shenyang 110136, China; 2. School of Computer Science,
Shenyang Aerospace University, Shenyang 110136, China)

Abstract: In view of the difficulty in designing game algorithms based on supervised learning due to the shortage of a
unified platform and a large amount of card score data for inland mahjong, ,this paper designs a series of game al-
gorithms that combine rules, experience and the Monte Carlo method for inland mahjong game. Firstly, the fold priority,
effective number of draws and the eating priority are proposed for the discard module, draw module, and card eating
module of the mahjong game, respectively. The mahjong Al knowledge system is improved, and the basic game al-
gorithm Fanfou ba and the optimized game algorithm Fanfou op are designed. Secondly, the game algorithm
Fanfou_op is proposed that reduces the probability of firing a shot by using the Monte Carlo method to simulate the
waiting opponent's hand. Finally, comparative experiments are conducted on these three kinds of game algorithms. The
experimental results show that compared with Fanfou ba, the Fanfou op algorithm improves the win rate by 9.76%, and
that compared with the Fanfou_op algorithm, the Fanfou mec algorithm enhances win rate by 0.13% and reduces the shot

rate by 0.47%, which proves that the improvement strategy proposed is feasible and effective.
Keywords: mahjong; game; prior knowledge; Monte Carlo; opponent’s hand; simulation; win by discard; win rate
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Computer Game Championship
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Fig. 7 Flow of comparative experiment
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Table 4 First set of Fanfou_ba, Fanfou_op and Robot
comparative experiment results

BEC A% frEl fiE2 fE3 0 (iE4
1 1008  A(472) B@86) C(22)  D(20)
2 1008  A(466) C(22) B(481) D(31)
3 1016  A453) C(30)  D@27)  B(490)
4 1014  B(537) A(417) C(19)  DQ27)
5 1008  C(26)  A(445) B(506)  D(23)
6 1015  C(29) A(448) D(25)  B(498)
7 1006 B(562) C(15)  A(399)  D(24)
8 1012 CQ27)  B(563) A(379) D(31)
9 1013 C(7) D(34) A(452) B(487)
10 1013  B(541) C(28) D(32)  A(399)
11 1015 CQ9) B(570) DQ29)  A(372)
12 1012 C@2) D(0) B(555)  A(403)
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Fig. 8 First set of comparative experiment results
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Table 5 Second set of Fanfou_op, Fanfou_mc and Robot comparative experiment results
g4 Rk (AR P2 fr'E3 frE4
1 1010/787 E(480/128) B(471/144) C(24/284) D(25/231)
2 1017/823 E(487/127) C(22/272) B(463/137) D(28/287)
3 1014/791 E(462/148) C(20/268) D(32/256) B(486/119)
4 1012/757 B(467/114) E(476/120) C(24/269) D(33/254)
5 1013/780 C(30/247) E(485/115) B(465/134) D(20/284)
6 1008/791 C(24/276) E(475/134) D(23/253) B(478/128)
7 1014/790 B(484/120) C(21/281) E(479/112) D(16/277)
8 1013/763 C(20/234) B(498/102) E(460/123) D(22/304)
9 1013/775 C(22/267) D(22/236) E(474/125) B(482/147)
10 1005/799 B(479/138) C(19/298) D(28/248) E(474/115)
11 1009/800 C(33/258) B(432/144) D(22/276) E(513/112)
12 1010768 C(18/278) D(32/230) B(493/120) E(457/140)
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Fig. 9 Second set of comparative experiment results
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Table 6 Third set of Fanfou_op and Fanfou_mc comparative experiment results

wE JRMEEL i frH2 {7 3 {7 ¥4
1 5022/3909 E(1227/979) B(1271/967) E(1215/976) B(1287/987)
2 5022/3839 E(1283/938) E(1227/961) B(1266/945) B(1224/995)
3 5027/3868 B(1224/980) B(1254/992) E(1287/942) E(1235/954)
4 5031/3887 B(1214/916) E(1288/991) B(1247/1006) E(1251/974)
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Fig. 10 Third set of comparative experiment results
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