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Tibetan JIU computer game research based on chess form

LI Xiali, WU Licheng, LI Yongji
(School of Information Engineering, Minzu University of China, Beijing 100081, China)

Abstract: JIU is a traditional Tibetan board game that is divided into two sequential stages—embattle (or prepare for
battle) and battle. The embattle stage has a critical effect on the subsequent battle. Compared with AlphaGo and Al-
phaGo Zero computer programs, which have defeated top human players, research on the game of JIU is almost nonex-
istent. To broaden the scope of computer game research and work toward the development of a sophisticated JIU chess
game, we conducted a computer game study of the formations used in chess. Specifically, we collected about 300 JIU
play records in an on-the-spot investigation in the Aba Autonomous Prefecture of Sichuan Province. In our analysis of
these play records, we identified several common chess formations, which we refer to as the triangle, trinity, twain, con-
trast, and square formations. To increase the speed of the character string matching process, we used a pattern matching
algorithm in the embattle stage. We also designed defensive, attack, and collaboration strategies for the embattle and
battle stages based on these chess formations. The defensive, attack, and collaboration strategies have decreasing prior-
ity. Then, we developed JIU chess software using C language, with functions including the man—man VS mode,
human—computer VS Al mode, and automatic recording of the play process. This software performed consistently in the
man—machine game play exhibition at the 2016 Seventh “Sports Lottery Cup” Tibetan Chess Contest held in the Aba
Autonomous Prefecture of Sichuan Province. However, the chess level realized by the software must be improved. The
results show that attack and defense strategies based on chess formations can be effectively applied to JIU chess com-
puter games.

Keywords: computer games; Tibetan JIU chess; chess form; attack and defense strategies; pattern matching
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B, HA R R e R . AR
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R D) 245 K A 1 0 285 X6 48 R R AT B R, B T AL
TR NS R TS S, Facebook [ Dark-
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Fig.1 The board of JIU
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Fig. 3 Triangle form and its tactics
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Fig. 4 Trinity form and its tactics
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Fig. 6 Contrast form and its tactics
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Fig. 7 Square form
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Fig. 8 Deterministic finite automaton to recognize chess
record

¥l 8 1, W[gg]. Blhh]. W[gh]. B[hg]& Ik
BERFM, WEIRHA T, BERREBET, PESH
FRER R A AL FR o
32 BMERHXILEH X
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n ST, E LCATIITT[2]- Tn-2]T[n-1],
o X H O K S m B 2 R TP, E SCOA PIO1P(1]
P[2]---Plm—21P[m—1], H, n>m

M, AL R OV AR AT

private coordinate sgfmatch(inti) {

changtodfa;/HE AL J&) 1) I 7 4% B DFA 4% 28

List<Integer> matches =BoyerMoore.match(strb,
str[i]); /f 1 BM 836 X B A A7 76 AL % 5 2 i
HEJRy AH DE T

for (Integer integer : matches) {

i=str[i].charAt(integer+strb.length()+2)-'a’;

j=str[i].charAt(integer+strb.length()+3)-'a’;
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Eva = move + kill + triple + square 5)
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HR A b3 0 SR W PP AG 5 2, TE AT SRy B BRI R
B Be, AT LA H B0 Y BB SR B

5 CRALE R PR Y It AR s L

ML ZRE BT R A R B B R S By B2
Ao BAF R BAARBLITANIE 9 B o A Ry BT 4% 52
JEDAD SN I Ly S R B TG 8 VA R S R
TR o B S A2 AT R Ay, SRR T
IR T EDIRE, IF I T 5 )5 & B TT, Wi
MFERZ T

| 7 R B B | | G 31 BB |

| s |

alEnE] | R | s

B9 EBFEEM
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51 WR3IEZER%
At Jay B Be 1) 5 1 35 g BEARY DT IC | B A SR g L X
TR WG | % T RIS L
Aii Sy B B O AR B T
voidplaygame(){
FormGet();// ML T 5045 P2 v 2R IR 2
IR K3k 126 v JC AL AR )
defense(b);//5'c % HU 7 <F 5 W&
R T2 22) (/A B 75 AN 75 22 B ~FJm)
T 42 4 ) 2
attack(b);
H
elseif(P& A B <F 4 5k W F it A0 SRE s ) {
chain(b);//i% 9 W
H
H
/15 T S
Publicbooleandefense(board b){
tribe(i,j); /& I = F- AL 7
triangle(i,j); /R I A8 = FA AHL 7Y
contrast(i,j); /A5 I X £ FHL 75U
sortMapByValue(); //HE AU E
H
/132 TS
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Publicbooleanattack(board b){
twochess(i,j); /R — A Y
H
/1T SRS
public voidChain(board b) {
Getchain(); /BEVLIE H 5387 T+ 7 1]
H
51 R i%
A8 B B 1 i AR IS B 1L TG Sh AT T
D7 1NN S T B R SN i
R SR B B S AN
Voidplaygame() {
activechess();/AK W T A 1% sh AL
scoring();/ i+ 5% LT Ir 5 7 &
getmaxscore();//HE 7 U % 5 43
carryout();//3% it £z /= 73 R s
}
private void activechess(board b) {
for(inti=0;1<196;i++){
11525 RERS Bl
if(moveable(b,pi,pj,pcolor))
record(pi, pj); //RER% Bk ic %
/17275 REBEIZ
else if(eatable(b,pi,pj,pcolor))
record(pi, pj); //RENZ T Hlic 3%
}
}

private void scoring(board b) {

if(eatable()) //H Wr 4 477 [0 & 75 RE k2

if(eatable()){

scoring(); //BkIZ J5 AL bR 4T 12 10

Eva=move+tkill+triple+square;

}

if(moveable()) /W 4 4~J5 1] F I fEE T

Eva=move+kill+triple+square;//3E F 1143

}

private void getmaxscore() {

for(inti=0;i<counts;i++){

compare(); // LB T7 B, B ek
AR )

}

H
private void carryout(board b) {

while(fi# PR 7 58 A i [T 5¢))
b.set(pi, pj); /A7 S St BN HE A -
§

5.2

6 IR K AT

AR S DU 2 BT RTS8 1 T6 N BT 00 B e A
e RS K eI ILEEA Bl S KPR
7 15 JEAEL DI 2 10 B8 A5 < BT RE 320 1L 3 0 L 7 B AR T
PR B | v ok PR R 2 R 27 A ) 3 5 AR
Z5 7100 J&y, HA B30 25 JRy o

AR AR BE T4 o AR i T, R H R B
AL H 23 1Y) 2 D FLAR S A B FR AR S AR i 2R K
AR R, AR SC TR P R O BB R R
B, SRAE RIS D, WA a8 ML 22 > ik,
PR ) i8N AR R

BEAN, 2016 4, fiff FH 2 314 76 7Y )1 A5 Bl 200 5
JRIETE A i M S L R AR L LS R T R T
ML ZEIRH , #6477 20 R 09 AHLA 28, Bz
ifasE, R,

7 G RiE

R SR B2 T R A S A AR A AR
Wz —, 2015 4F, “ A #4 5) oh pu )1 45 JE Y i
SCARs 4 o . Bt FIALI T LI ZR S T
HLES B A2 00 S 1 4, (< A ML i AL 2% 1o
FEWFFE A TR Y B . AR SCERICT “ ALY
FHAL A, 2 T 35 1 ML A A OB SR s, 8 3 T
BM 19452 =X UG it 550 3 1 F A J= A A 40 26, T
B TR, 4R B LR B, R AR 1Y Xt
FERAE D A AL T To ik e 0 B T
I8, BB TR E, DIREST 4. AlphaGo Zero A5
BENAR, RN — A0 28 W 45, R A 3 5 2
M 5 RIS RHE R AL S, 52k AlphaGo.,
% AlphaGo Zero 19 L%, 5 & 8 4 i 25 14, I
JE AL ZR I 5 T AR, B A T RE N Aok
ML ZE A 53 4 {40 J B JE

S % 3k
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