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[Abstract]

Mighty is an imperfect information game, similar to the internationally popular four-player card game Bridge,
but more complex in terms of game rules and operation. An environment for exploring and analyzing the
strategy of the Mighty Game is required, but compared to the development of many simulators for strategy
analysis of other card games such as Bridge, there is no analysis tool for the Mighty Game. Even the definition
and understanding of the Mighty game at the academic level is lacking. To solve these problems, this paper
systematically defined the procedures and rules of the Mighty Game. And based on this definition, we
implemented a simulator that can learn Mighty game and analyze various strategies. For the usability and
accessibility of the service, the simulator was developed with JavaScript, and various analysis functions are
provided in the web environment. Lastly, comparative analysis with other trick-taking games dealt with in
the related research domain showed that the Mighty game has its value as an incomplete information game

and that there are many characteristics that make it easy to apply Al-based learning methods.
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I. Introduction
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II. Related Works

1. Card game simulation
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Fig. 3. Flow of the Mighty Game

Calculate score }

92 Ao Doz A 4 otk olF £ 58
FETt G | U] 3%o] g ’o] Hof 58S A
. SF AlYE 102k ER o]Fojx|=r|, 7t 2k-toft

Mu £

£ 7leg g Py AR dest
SRS TV e Al IS8 W Eelolol} ol

o =
LS 5

i7leg golel 230l gtz Fa Surt

o M 2 rurlﬁl L || ok
E
2
rlr
rk>
é

o
1o
ox

DAY Be A4IIES Husty 53 99 2ejstn 1
2x] orom xg o] mupich Aol Ao wet 53
& mA=o) vjg) £ ujo] B4 it gerk. vjole]
Lt ARA AYdolnz, 2ajdt Ho| BSE uso] Fe
nufe o] ghe wae] gt ek Al g we) HA
Q 71k Helakel kg A2} 27, Fig. 32 RA| M3y
S5 Bt

1 g e u)

2. 919 (& 2%)

3. 5% 7lS 3% W 5, 3F &

4, o= XY

5. 102]9] aec 73

6. 230] ZAT 9 B4 B

2. Team

ojolel: 5e] Zefolort £ oz Lo} £82
A=), "ol /gE] o] QJA] ol o FefRict. Al
ARKE o uge Bl 302 ARd Sefolort =

Acs Al Be oA s, o] B cjgole}

wech Yoja] 4 52 2502 vicjsio] g, o]
2 ojolat B2}
3. Cards

opolEl= 2 71E U] 7HX] HE(6.4.9.&) 2} 13

At 3 Ao £7, % 5390) ko k. AAZ Olole]
2 220, Djolel A oftl 4RI 71 £ A
2 oMtk a0ke &2 AFS EAAN, EAE 352

"*Oﬂﬂi AT 574 JZolA dedRloz T HE Ale
S JWAIL) ZF 42EoA= A K, Q, ], 10, ..., 29] A2
Algol Faiitt. &, 7tE Alg %+ t= 2tk

1. Ojojg] 7t=

2. uaqg} Q;(] 01-0 7<71

3. E¥m AE 7lc (A K, ..., 29 x=2)

4. 2t £E J1E (A K, ..., 29 A=)

5. 1 9] 7teel B3ele 7

. 7F 49 A K. Q. ), 10 & 2092 SUsH A
A7tER At

4, Process

4.1 Deal

ZdlolojZoAl 7tEE RHlshks EAFE Z(deal)ol2t
gick ofolEj 5018 Agdoln Zel) Fhee &7 X3t
537g0] glom e, 7k Zeojojol Al 1049] 7h=g el
W 3x}o] dr} e 7le 3%ke HolX] ot 2 Hjo]E
9loll Bl FErt Date AF Aol A=Y 2
elojo}7} Hegatet.

4.2 Bidding

of AY AR of v]g(bidding)e S3l 75
ot g2 2o] ¥ad 20 gt} 22RH Mgz
50| HaAl sk Z2folole ARloAl folet EF=
B} 25 Theet A47I=Y TS AlAlste] vIgof A
ofettt. W|goll Aristad o SQfoloj it w2 5oF
2 AAlsHoF s, 7MY =2 AAIRE E=olof7}

730 gk, B9 A Fore 4Tl 137g0] Ay

_'_.;:
A
T

E
=
O 3I0ES.
l_. o
XS
a



Analysis and simulator implementation of Mighty, an advanced imperfect information game 13

ojt], 14%JRE] A= A& 71551t EF
R|RSHA] %= r-EH T (No-Trump) B
Ate] EYm v|gEr; w2 Zog WI|T SHi{17].

4.3 Contract confirmation and friend nomination
FAlo] =2 39 7I=g 7HA9A AHle] 7t
& 4 o} Hste 7}: A 1042 e g
32 TAl HlolEo FHAlo] B+
3 wgho] UH 330] Hlﬂoﬂ "Poﬂl & ool &of
Z2i57] fizol, 25oA EFL #E
g S A tUr ojfj EF: REE ¥
0 & 7l Z2of
, _l“ool v ol A
AMoIE, 15) ST, FHE 3RS e ofs
HIL HEE CjojofZt g "MLy AlCHH (CjolofZE,
é% Uﬂoﬂt A7t
S5HeH17).
EJO] Q‘— _u.Eﬂl:E
ot 574 7t=g Adslol gAlsty sig 7t
2lojolzt 2@9} sl olnj 51 7te g
S AefsiR 2 gEAlE Z2
AlRksHA| e, 2
3 % zE Fleg Holgol st &

1010101]711 APl ‘*KP} ”"6

A
ofs
rlo

fro|n
8
El
ok

rln

=
Ta—=

rok oﬁ
o
rd rk

[m rjn >3 of oX
e
)
T
P}
3
ol 4z r|r

xS
fuju T
e
AN
iy oﬁ" ol
ol
B
5
H1
4
R
rlo L‘
rn\J r

> 0 norp o
M ;l>i X =2
o):] XA ojn
o F
ljo 0= g
|-|:l| r
OA
ot ﬁ
_E rr
Hoox
T O
rln =
lr mltl _>;
Y
© =
rulo

2
.
=
_no.nL'
2
i)
3]
o
|

j|
~

)
|
o

A
Y
)
1

|ru
o)

P
=2
~

9

rr

Y
ﬁd

I
of
N
=
O-r‘

H
r

o

S =
%

=

=]

& o
=|OL_I4

o

i)

2

0

K

2
o
0
i
b
ujy
i)
<
rTO

ERES
WOI o)
FAS bro] A1 83T,
5“] 0_74]];}: ,\V\l% I:g/\]x%i /\101
= Agatal e
o2 go| 2,
TN ARG H4TtES HS3op
2 9lom, mASs} 912 wot vl watH

o] Auo] me} £ Hjo] ¥aE AL 9 o

0
n rlo
X [N
ol
E)
53
o
£
=
rr
r>|
Lm ;

o
Iz
&
TP
a)

|

ﬁq
0
i
I3
&
Nl
Y
)
i
e
|ru
rr
19
z
1>
rulo

o rn
M
3]
)
Ml
>,

=
I
&
n
we

o 1 oo%

N oox

b Ho
N
S
rlo
o2 >

_l
rlo
H
v}
fal

09 ol o

X X

4.4 Rounding

afolee} 2kec Alale EZEo]
£ EZE0]7) Aol Fhste
2 g o) 7hEg Yo P
oloj7} alig EZe] 42 FpAZITRe Folek,
27|, ojofeje} 2 MEAQI EYeloly Ade EX

ET w LS

#E9 BlE #ES JMCL EYE HEL AY
B0l 719 A130) 52 fEOlTh 2l fEE T £k
L 4 BRlolobt i shee) SE2 e, o
ZefololSe o 4E7} ok 8
4E7 QI o} FEL 9 4 9l 2l SEE o]
Ego] 1M EYL 4E CF39 AFL s
olole] AYe & 10¥9] E2oz FPelte], B 2
oA Z7te] ERlg ptec e A

oﬂ ol l‘lﬂ.l S

2ol 9 4 gick 7800 312 U 1eheEo] Bl
HE7L ARED, £B0IANE A Yoz SeololS
o] k=2 3 %3 e, ofn) 2t F2folof= = HEV} £
o 912 A% 2= #EO IShe 7= WEA] Yok 3t
4, uloleje} £ L oAl o AFEA] E 4 9t
S HE7F Q2 BSol ok JkEt 1 4 gt

2.5 Z2ojo} £ 71ES 3 M Yn U @
etec, 5 Exlo] Uk 2 Bkecst B, Eol2o
Yebee bl Aol 7he F AZol 71 &2 7heg W
Zajolops} oo H47lES BE pzich Fhee
AZ Olole], $at 6] e 57, EYE HE, 2
#E 2olo], 22 HE ol 2AP} S FHEst A
Fo| &0}, ojrf A5 FATFEE AR Eoj] 7he
7 BolE B ok

P

rfo

= o) SFeEREE NRe) 2oy VY e A
39] 7128 W Fefolopr} £of g 7i=g o A e
Fofoloft &

ARtk ol J2HR.S 21 Falojol
o} FlEut URis e 4 9o, s 7te 2t 2]
£ E7} 9ich, A Wake g ohy Wo] Zajolojrt ne
Fleg Uelson ¢ e2lo] Bibw, JhY v Ao 7t
A Zajolojr}t shd E2lo] HArteg BE AT

c}. o]% 108keErx| SUsHA] AlEl Ak, 28ty

| =%
—=

9FE-EMR| = 2717} Otolg] g0 2 Algo] w1l 102}
LEoAE F717} RegiEcts Ho| charh

4.5 Scoring

10212571 BUR ofgo] &S H4tee] 4ot
gobg vlamslo] dug 2Rt olge) Aavtest

B0Fo @ A 480t AL Bod oige] 4, ojg
Basler} Botog ANg 1) Ao
Bk A9 AR R 539 7



14  Journal of The Korea Society of Computer and Information

Zo| Zoro @ RIS HATFE] g7t A WA W0l
dl, 2or] £842 ogo] Aalah] olele AY %7
ojujstng o] e YEATe BlEsit £ WA
L xzo] Zofow AAJF HATHE Jhhet ojgo
sj=3t Fagte Jjao] Afolct Atolt 39 27
s 2] mEisicks AL ojnjstoe o) me
E] D)2 welsich A0] ARALe AY A
505 AFS FE QY02 B =RoML 02

=2

& o
z U2 4
|z
™
TI'T |u
4>

of JE o of
2
of.
(o]}
)
lo
A
Ir

=)
a
ru
iu)

[ )

4 8 o &
oft
H — o)
=

ot

i)

(L)

o P
Jln

I
% ol
o]
5
%
e
|
~
rc
Va)
%
>4
+
X
4o
o

+
-

2
I
— O

+U?«{L‘O

£ x P A
ol
[e)
°
S
2
W
|
)
e

el
4>
ofl
™
=
o

# 714 = 200

stolel= |2 A2lol7] W2l Se) Ho] muy el
WAZ JPITE AY ol wef, 53 % 9o) ofy
A2

g,

5. Special cards

ofolg} Aldoll= Al A2} &4 7t=rt itk 71 Al
o] =11 AAY & 4 9l UlolE] 7tE, & Wiz Ao
=R B4 Ao FRetee 27, 223 2AE &
Fofsh= 27 F9 ol

5.1 Mighty card

afolgl= AlY olgol7|= ARl 574 7H=E ©lu|st
7% sttt B UlolE] 7tE= MAS HRich SHR|TH
5350 A0 AAIE EYE {EJF Afo]l=d He
ol= slig Aol gPdsto] utolg] 7S AR i

atolEl= 71 Algol =2 7h=od AlY & ol w2t
= E 4 Qlth 277F 2AFR 0 s FetEE AR
oM = =7} lolElE & o 1L o =7 tiAl o}
ol & & Utk THH, Ulo]ES] RE(M 22 )71
E {EQ 2hpEoA Edojofo] &of & 7tE & UpAe}
g2 = #E 7h=t ulolgj2td, #Alof w2t ntolElE
Uiof gict.

5.2 Joker card
Zz7]= upolg] oheo] AFS 7ML} SRt [t
o} 102k Eolaf gieto] glon), 27128 7h=o] ol
N peistect
x3o 1g}ecol gl Jlog 72

2Eo|A Z3o] o th2 Eolo]

)
&

00l >

_/'}.
7 7}
YRS, ZAZAM e glck. 22heC e
Aololt £72 & 4 9t oluj Fig. 42} Zo
Aololt Pt L2 PlE #ES MY 4 9o,

Ml

i
oo e

w

=

B
=

we wE 4> M

5.3 Joker caller card

Z71Z2(Joker callerk= 2715 FsAZItt. 27122
7FE+= 300, EYL ZETF Z3o]H sl Ao gdst
o] W3(YRE A|oj|X= M3)o] £ 7I=rt €.

2AZ e 2 g9 Y= Zoloj7t & fiofek &
71 7ot a2 AR & Q4 32 12heEo &
72 7IEE AHEE & Sloh, 28fRE o9l e
Zefolol7t 27 F2 7tEE
g &0t &, 2AF
= AEIH] o= 4 ok ERh ARl ZAHE &1L 9
UM e 2AZY 7I=F WA
olZM AFAlo] ZAE 7]
ofoflA] &= 4 Ut

Z7Z0] A=Y 275 7l Edolol= T 2k
EofA YEEA] 2715 Wiof sk=t ol 7= 7P 22
Algo] ©ct. shr|gE ojif £AF 71l Z2o]ofoflA] ool
Ej7} IthH, ulolElE Wil &7 £t YR U

2 ek

v m

o foh 2 q

=]
xS,
o
rr
>
il
o
o
ru
uj
s!)
©

IV. Web-based Mighty Simulator

1. Purpose of Mighty simulator
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2. Design and implementation of Mighty simulator
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Fig. 5. Architecture of the Mighty Simulator

2.2 Open card and single player simulation
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Table 1. Comparison of characteristics with existing card games
Title Natl i Teamplay TearT\ Special rule Round Winning Condition
Player selection
Mighty KOR 5 2:3 Specific card Joker call 10 Satisfying contract
Whist UK 4 2:2 Position X 13 2" out of 3 rounds
Bridge USA 4 212 Position Bonus/Penalty 13 100 points below baseline
Heart USA 4 X X Heart breaking, 13 Accumulated scores
Shoot the moon

Sack penalty Your score of 500 or higher or

Spade USA 4 212 Position Double Neal, Neal 13 your oppons:tlcs)wsecrore of -200
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