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ABSTRACT

The current Mahjong program competitions rely on the game platform provided by National Chiao
Tung University. The platform benefits are graphical interfaces and complete functions, but there are still
many deficiencies, such as the inability to repeat the table test, the server needs to be restarted after each test,
and so on. This leads to a waste of time when a large number of tests are required, so we decided to develop
our own game platform MJTalk. The design and implementation of MJTalk will be discussed in the first half
of this thesis. The computer Mahjong communication program MJTalk uses the standinput/standoutput
method to communicate and uses random-number generation to develop a card shuffling and dealing. The
communication commands between other programs are written according to the protocol defined by
Cheng-Hung Lin of National Chiao Tung University. The remaining functions such as claiming a tile to win
judgment, special card type judgment, and the pinch-hitting mode will be discussed.

In 2016, AlphaGo beat Lee Sedol, one of the world's top Go players. This resulted in the blooming of
artificial intelligence, big data, and deep neural network researches. Mahjong is a multiplayer game and an
imperfect information game with probability problem that makes it very unpredictable. Most conventional
gaming algorithms are difficult to be applied on Mahjong. Therefore, most computer Mahjong programs are
not easy to compete with human players. The related algorithms and paper discussions are relatively few. In
the second half of this thesis, we will discuss the algorithms of a computer Mahjong program
MahjongDaXia3.

Since the mainstream of today's computer Mahjong programs is to conduct research on offense, how to
achieve claiming a tile to win is what they are pursuing. Therefore, most of them ignore the defensive issue.
How to achieve the best balance between offense and defense is also an important topic. In the second half
of the thesis, the defensive aspects of the computer Mahjong DaliDiaXia3 program will be discussed and
improved.
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A3 AEARS @ * standinput #T#-T & Server @ ehdp £ 5 # * standoutput @i 4y

ERREHT oo 4oF] 301 -

-

standinput.

WIRE -5

Program.
Server.

standoutput.

B 3-1 Fp#-T ofek 1 rERNEL D3
FE#T S @ A 3 EAR S ey £ AT
1. /start MJ <position> <ProgramPAth>

PER% B 45PF > Server 14 /start MJ £ 4 Program 255% # 4> > & %+ Program 7> % v Program #%;%

1% F o Program 0 & F & # ghed vl 42 38 ey £ % ProgramPath. exe °
Bt /start MJ 2 Program_1 ¢ &% 77 © % 2 Program l.exe » A= 5 2 % °
2. /initGame <wind><game><open><banker><continue>

¥y /start 45 4 18 > Server r4/initGame ¢ v Program :% s et & > e 4Bk ~ B H B P E

HERIEE e i #cp o b <wind>frk <game> 5 east ~ south ~ west ~north # ¢ 2 - -

B /initGame easteast 320 &7 (A A A 3B RE P 28 rE B ro B ndks (o
3. /initCard <cardl> <card2>..<cardl6>

# 11/initGame 45 4 # » Server 1 /initCard ¢ 32 Fdeds £ D[vRL g o

ELEFRE 1THEY  F2E 70 £ 16569 -

# |t /initCard 121 122 142 143 152 220 241 260 270 342 351 370 383 390 462 463 ¢+ & % 71 :
Program £ | 121 122 142 143 152 220 241 260 270 342 351 370 383 390 462 463 -
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4. /mo <card>
P3N 7 pF 0 Server @ /mo 4y 4 % Program ¢ # 4 Program $i-3] 785k 4

o) /mo 410 ¢t )4 7 - Program 334 410 -

5. /ask throw

-

PEERE (7 PF 0 Server & RI=mRpF W
T

¢ Bix/ask throw & F3=fI M - ¥ i 3 24 = 7RI~ v~ AL

6. /ask pong

-

PEEVIE T PF > Server & RITRFANY > € 3% /ask pong 3 K R RE & ALY
1. /ask gong

PEENIEFPE 0 Server & RIRRIFM 0 € @i /ask gong AR IR RE F R 4EW o
8. /ask eat

PERNIEITPF 0 Server & RIRRei M 0 € @i /ask eat M IRRE 2 LM o
9. /ask hu

PEENIETPE o Server & RIR R M 0 € BiE/ask hu@ R IR 7E 72 &394 o
10. /throw <position> <card>

EEVE AP > IRRF IV 1S > Server #-B 4% /throw 3 L S BIR RITE o
85|t /throw 3 410 2 6% 57 3 5Lz 3 114 410 -

11. /eat <position> <cardl> <card2> <card3>

TEENIE (TP 0§ IR ReL M 0 Server #-R #y/eat ML K w BRI o

v, ke & o 2o 3t <cardl> ~ <card3> e

B /eat 4 280 271 292 p bl & 7+ ¢ 4 5izeRras 280 ~ 271 ~ 292 = &4 -
12. /pong <position> <cardl> <card2> <card3d>

PERNE (T PF 0§ IR RELNR 0 Server ¥ #/pong AL Hw I RATiE o

Fi M 8 B A <cardl> ~ <card2> ~ <card3>d = I + iEH o
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# |t /pong 2 320 321 323 #* it #& o7 ¢ 2 HLreRa 320 ~ 321 ~ 324 = %4 o
13. /gong <position> 4 <cardl> <card2> <card3> <card4>
VERNEFPE 0 3 IRRIEM 0 ¥ S P HE 0 Server #-B #/gong 4 L S w IR RAviE o
4 "8 B 5 <cardl> ~ <card2> ~ <card3> ~ <card4>d = I % L3 -
#5): /gong 2 4 160 161 162 163 ¢t i % 77 © 2 Bz 75 4 160 ~ 161 ~ 162 ~ 163 = 564 o
14. /gong <position>0
/gong <position> 0 <cardl> < card2> < card3> < card4>
TERNIETPE 0 IR 0 S 0 Server #-R #/gong <position> 03 AL %w BIRRICE o
1M '8 B 5 <cardl> ~ <card2> ~ <card3> ~ <card4>d = I + L3 -

# Program =% 3 w5 4f pFerze 7= % > B Server ¢ @' /gong <position> 0 <cardl> <card2> <card3>

<card4> ; % Program °
% Program =% % @ pFrense fan % > B Server § @ ' /gong <position> 0, % Program -

#5)0 /gong 2 0 160 161 162 163 ¢+ #] % 7+ : Server @ % 2 5Lz R p & w5 4f 160 ~ 161 ~ 162 ~ 163
w 3&49 o /gong 2 0t ] & 5+ Server BEE 2 HLIRFO 2B IR TG Y o

15. /gong <position> 1 <card>

TERRIETPE 0 IR RIEM 0 S ATHE 0 Server %R #/gong 1 L S w B RAviE o
Bl /gong 11 154 ¢t 647 1 1 5Lz jaT 4 154 -

16. /hu <position> <hucard> <cardl> <card2?>...

PEENIE TP 0 § IR RS M 0 Server #-R 45/hu R L e BrRypde o H ¥ <hucard> F RS & p
g > <cardl> <card2>.. i # M= RSB A ke o

B el /hu 3 232 112 120 132 192 193 231 233 372 382 392 471 472 473 ¢ &% 7 : 3 ¥Iz R’
232 %M 3BT RAR I kenE g 5 112 120 132 192 193 231 233 372 382 392 471 472 473 -

17. /exit <scorel> <scorel> <score3d> <scored>

Server & # Program * #7p% @ % Program hdp 4 ~ & ¥ # 2 &- AR A » ¥ it ¥4 & Program
AZPF ~ Program i i%4p 4 45 3% ~ Server £ # % & ¥k /% - <scorel> ~ <score2> ~ <score3>  <score4>
LA AT ~N2 3 4 TR REE A F D s B o
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1. /throw <card>

ik 7 > Server ix i /ask throw 4 4 {6 » Program 2 4 i€ * /throw 45 £ -

# b ¢ fthrow 112 ¢t &) % 5+ : Program Z 414 112 -

2. [eat <card1> <card2>

ik {7 g > Server i Ti/ask eat 4 4 6 > Program v 4§ ié * /eat 45 £  <cardl> ~ <card2>35 Program
B e Ry b RenI Mawg o

# b ¢ Jeat 132 145 ¢+ &) 4 5+ : Program * 132 ~ 145 & e RS d g o

3. /pong <card1> <card2>

Y3kl 7 pF 0 Server i di/ask pong 4p 4 f¢ - Program #i4% i€ * /pong - <card1> ~ <card2>3: Program g

LG g o hE P RenE e e

£ : /pong 112 113 ¢+ ] % 57 : Program * 112 ~ 113 & &4 Al 7 F 41 e o

4. /gong 4 <card1> <card2> <card3>

Yk 17 > Server i i /ask gong 4p £ 6 o Program P {f M i * /gong 4 dp & o P AE PR * 4p 4 " /gong
4 <card1> <card2> <card3> ;> # ¢ cardl - card2 ~ card3 z Program p @ #F 9 > * K g RS Ao
e

5. /gong 0 <card1> <card2> <card3> <card4>

PR\ iR (7 pF 0 Server % i /ask gong 45 4 {4 0 Program g5 1f 4 i€ * /gong 0 45 4 - my i PF i * 45 4 T/gong
0 <card1> <card2> <card3> <card4> > # ¢ <card1> - <card2> - <card3> ~ <card4> % Program p 2 $&73

g o

6. /gong 1 <card>

ki {7 P > Server i di/ask gong 4p 4 f¢ - Program ¢ 1 4% i¢ * /gong 1 :}ﬁ Lo AR R g 4 " Igong
l<card> > # ¢ card = Program p & #%7F e » % kqfep 2 ¢ Sp a3 A 243+ o

7. /hu

YNk (7 o Server i Mi/ask hu 4 £ 18 - Program & i & * /hu 45 £ -

8. /pass

ki {7 pw > Server i i /ask eat ~ fask pong ~ /ask gong ~ /ask hu 3 £ i8> % Program # {8 e ~ i~ 4
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I W file///C:/Users/user/Documents/Visual Studio 2015/Projects/RandomSample/RandomSample/bin/Debug/Randc

/exit 2500 0 -2500 O
RIER = 1

1 C:\Users\user\Desktop\exe\MahjongDaXia3.exe

2 C:\Users\user\Desktop\exe\MahjongSB.exe
3 C:\Users\user\Desktop\exe\MahjongDaX1a3.exe

MJ] 4 C:\Users\user\Desktop\exe\MahjongSB. exe

/ini1tGame South North 1 2 O

/initCard 113 171 173 210 213
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20
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1
2
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93 211 231 241 260 280 293 320 321
51 252 261 262 271 291 322 362 420
23 230 242 250 292 312 352 363 411
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/initCard 111 133 140 153 1
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/ask throw
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Hu Count 65 77 77 74
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HuMo Count 85 93 96 99
Boom Count 79 71 66 77
Seed 87880800

542380 R EH

52



$1F SREEY

MITalk @& * P8 & LAE Fffp AT 30 LA T 0 o S AR SE B TR DT R 0 B W RIS B

|
f
o

Windows7 & T 5 A
MJTalk E‘Z”ﬁ TP L Iﬁ;fﬁ‘%ﬁi ;N eiE IFF""P ) BB ZR L %E‘Ei*ﬁ R A FEENT S BT
L TR R RAR S REEARY AL B AEF S p e PR B 2 L PRI X 1 B

4 ﬁﬁi:'zf@iﬁdgﬁﬂi‘;ﬂ TREP ¥ L Fcserver» (R 3F 5 A KRR o

2,

B2 R

7\4\

B BRI A o e A AR B> B PRRRIRE o PR R T
MpERAE A G 1S R MITalk & & g2 yj-f;f%ﬁ v gtk RAPEFA L 5 - BRI 7»@&@&«’#&

ST e AMHR IRV MUEE PR B R FFEHAN P REIAT LT

—

¢

ﬁﬁiﬁ%ﬁﬁ’wWﬂw%ﬁﬁﬁﬂ’%ﬁWﬁiéﬁwﬁﬁéa oo RV g o Ry

W SPE A R 0 TG e

I %% MahJongDaXia3 &= » MARP| HFe kI 0 iz 5 ¢ KiXBT T 0 7 Wi FERAOE

fie & % + R ch3 & VerylongCat > #702 F iy e Em T B > doie @ B @ansc L 2715 2 it

\7‘—@

M TR S BER R ok BRSNS P E BRI A - s R FE AR

FRERTREREY VRN B r A RERRAREL YT

53



it SIEREICT RS )
SEEA | f¥ R
EFAN 2N+ | REF# R 51 5o ki@ 510 FalE- =
#N - L2 5
E s 15 | pe e Mg o
i3 1o | #Waigre ~m P HE > 7 giE -
PApdE |35 |#MBFLPFoNRT A (AP F-52)
::;u[: 1‘__: t‘\);?\ryprlﬁl— E_%l]-ﬁ-ﬁ\;vf?‘-ﬁ-o
FRA~a ~F o ER- BN ES o eBR T L
Bk - 1z 5o
BlrEg s ARl 2 AR () T 15
FWMA~d~F A ER- 2y AT PR TG L
PR o 15 | &°
PliEHE AR FEF AR () TF L
Tk (2R ) (22F ) £5I1
s 15 |3 1eA3G-(F-HFsra-m (kW)
FREZFE (R F )i pie i (F5)e
P2l BRI LR FF-F - F
W 1o |25 2458 ot F el Ffrfp -~ F #7
(EEICH- I SUIEL S BRI I = R S SN A I
HBAf e e e R R -
R S| AR A A T RS AR D B T P e et p e
PR A o PR RIT AR R o

54




R B BEA AW GRS W T g
=1 v EBrERAe I Tg A0 e AR
N 5 FMEFER T L s FRFILREG o ped Bl R
—){,}»ﬁ
2 2 5 PR ERER T RET BT R A RS G
PEAH, PR (VA FNTAT M)
=5 % 2 & é“@%w:ﬁﬁﬂi 3w+ (&%)
e |40 | e P ko gt 253 (B )
- d 4 : #—ﬁﬁfrﬂﬁ&W£ i e g A
bz 45 | FHMPEF ZAn2@%F 2R 22 A0
= 5 % 55 | w28 Y 5 4a%F (¢ HBH)-
Ty g - PO 2?5 5@ (B ) T HAML LEH
) e R
F- 4 8 5 | i - I hBE e T
Jow % 85 |FMPEF RMADBHLFE Y AR S
Lz A 8o |#MEF=ZAMm3BNF A=Al
PTETRT AN R LR TRAR TR A W AT
- h- 8¢ | AP R ARARTHAARRITHE  HERPRE o RA YA TP
Mﬁ#z?ozﬂﬁﬁ~ﬁﬁ
ERIMNBIETY A P o AT AP EE o ARF PR
N i A 8 & . ~
%@ﬁ%ﬁ°%ﬁ#ﬁ”#’WF#1$°Z?iﬂ‘ﬂﬁ°
8¢ T REEF A B P FERT 0 R - i R - R
¥R (2
Y R
16 = , . e
5_ (% d ]+ (1) Srie s G o o TEEFTAFE o 4
] A E ol E A AN RAFE 0 T Ao
8 &)
< E 16 & | # WP 4%]&2'1.3_&&&5?%07»#&;0
L A REIIE Y N B I A s A A
B3 16 - W?Uh%ﬁﬁ¥—:H?@%Eﬁﬁ’%?éﬁﬁﬁﬁ\%ﬁko
HAepy o
., L ERE RS A AL A TS AT R E A A T R
o 1o Wed#FPF pf 2 4 R IR Sy
BrEHod o femis s $- ) A0S > m8 4 v B
A 2R 16 &

ﬁi%ﬁa#%&@a]?ﬁ%aﬂ%??o

55




34

[1] Hi 2o frT s A 1SRN R 20110 B i < 7 LY o

[2] 3% > Brad 4 LA ER 020130 B2 B R FEA BT A LG o

[3] FR#THE - % %/ #4255 ThousandWind ezk s+ 22 9 17 - 2013 B = £ FF o F T 1 “TH L2 -
[4] ==
[5] #iedk o T %l #fe st TaKe sk s> 22 (7> 2014 M= LA B F1 L% -

—

B R A A EZAY 2014 MR A FFAT TR LHT o

[6] = & % T "ffy #4235 MahJongDaXia sk 3+ &2 F ¥ 22015 W2 S~ EF1 "Lk o

[7] BT A-Fr ] 4 5
(https://zh.wikipedia.ora/wiki/%E5%8F%BO%E7%81%A3%EI%BA%BBYHE5%B0%87) °

56


https://zh.wikipedia.org/wiki/%E5%8F%B0%E7%81%A3%E9%BA%BB%E5%B0%87

