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Abstract: Computer game is one of the most challenging topics in the field of artificial intelligence. Chess
computer game has a long history, and come through tough research. Finally, DeepBlue’s victory startled the whole
world. Chinese chess computer game is more complex than chess computer game, and the fewer researchers and
fewer references lead the lag in the field. Based on a series of technologies of chess computer game and years
practice of Chinese chess, a set of schemes and methods are proposed, such as the process modeling, state
representation, move generation, evaluation function, searching game tree, opening book, endgame database,
system test and parameter optimization, etc. Hot topics and tasks are also proposed at the end.
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4. FHEHERL (Move generation)
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Variation) M9, LK% Rl 2 % 148K (Aspiration
Windows Search) Bl g &, # oot s k¥
EFIFIIBR . TiAh, B INR IS Z Sk ol e
ORI R I T3 £ T Z i R (1 e T s 1
6.4 JgRAEE (Heuristic search)

HAR ) U e T W14 IRES . AT H AR
WA, dhmps TR B, HAdk ) g
Hf BV ol LR R R . eRp s B s &
58, TR H B R AG B8R A EUR R
Rk ©

FIHGAL AR EN O kG R #il gy
RIE R AFEBT7:, A A V2 %
DI o 3 R R R IR R W i R L
AR TR

i (Quiescent Search) D8, a-Bigzzff
B4 IR AR R, 2 R AAG R ZL I, B
RO LB FIER BRI, (LI VP A R 2 i
B AN BE LA M 2R 2 1 JR TR L o 28] o
H)F, AT S RN T M, (HR
WAL BT W A AT B R R VAL R
e, IREMEE XL TR, RS R
o ST ZE 0T R T A 7 ) 4 3 T Tt A L
TR, —HEMBEM T s 7k
2, AR AR S SR T

B ZEFEM (Check Extension) 19, Rig4A Ty
52 B 5K ZE I FTREAT A RE o Hh b kA
DB A A VEA 2, BT LABRATT AT U 2 375 45
MR IRFEI N — )2, DASE AR AL St i S
.

Mi—2 4 (One_Reply Extension) 11, 4
AT A TR AR, IF B R — 0,
KR THEREAKR, RAOTEHRELEMZ 4, &
T ILEAT ARSI LA o

W FIEfHR (Recapture Extension) B9, 2t
FEep, W ILABL Tz ity (B EL T, BHET A
BEF XS Wt 82 A B R () Jey T R4 T 4iE
il DAGRAIERS 507 EA T HER IR VR4

F R (NullMove) JE7£19934 HChrilly
Donningersz &2 H 112, NullMove ) AR ik 77
ARTTHIERBCR], X I ESLERL, WA E 4y
R KT R, BEWIXEJy BeA7 “Bi# " vl jiti,
TRAWSH THRNEXCEAK, mTHE.
NullMovef& it FL /N, SEBLA R 5, BIRLRICR
B, IO IR R
6.5 MR KR{EHEE (NegaMax algorithm)

AT R SR I3 2 —Ff A" 2.
TEMBUZREAT “Max $FR”, e # HUZ BT “Min
R, XTCBELR T ST K— KHE IR o

KnuthFiMoore 78 73 FIJH T “ Atk ” UMK
LERUAE, £E 1975 3R H T & LE K F K
P B AR QNS IO T A AR
S RRORAR, DT J8E G 75 502 OB /I T A 50 A K
{1 ek 3 T

F(v)= max{—F(Vl),—F(Vz),m— F(Vn)} (6-3)

Hvy, Vo VAV R

SIS R R N R A, Y RO AL
CHE B T &/, WMo R
RedValue-BlackValue, %2 R77 (N 77) EM,
i [ BlackValue -RedValue. 74k, B+t KME
WHENT “MinddR”, Jrilix B R TpEIHL,
e A R F i FE SE IR i R

MELEG BRI BAME H, HEEW IS RA
LEELR, S, BHSHPRIIERKR, —E
SR CRFELG T, BCANLSS IR E
Mo



7. JFJREE5%JREE (Opening book and endgame
database)
7.1 FFREHIT (Opening book)

SRUESE— R W = KB JFJR . PR, Bk
Jae BRI AE T R O & Y T ik S0 G ik
Jay ABFTA B R 2 TT Jm), AR AN .

o ML I R e R BRI ARIA IR S TR
10~20 M52 A, XX & HIRIF T 1, 59
B RARIALE . T E RIS P i 5) 1
71, SHTFHhIRERE, IF AR EEPOAE.
SRR G NBUR — FRREA T R, AR
SR RN RZ TILZZ RN, IRESE
WA EAUER R TR HAEAT A TR AR N IR B
AR R R, hESBEHE Eid &gl
THEF R TT R A, IR E AN AR R
JE XA o WA — LAY BAE I RA7 it
TEVHENL, TEFF R I A W BRI = AR, TR
L R G ENAC T R IR 2K o B F XA
H BRI AT A2 FF R AR R

FERPE AR T B+ I R T 2 LR,
AT e PRI AE A M 5% 2 2 S . R R Rk
FERPEB I R AR 2 — o RS 3 W45 L
JRASHER 7 N BAR TR IE NI 2. [E bR 5t
RN IR WY, TR P i /2 SR ] Zobristie 74y 45
A el sz,

W BUR A WG FH, BIE A B R AR 5 3
FER AL EXU AT I A AR (LA 3-10 Rk AR
i (3-3 0 1104 64 fLEEHLE K 4= 4% (Random64)
RSB, AL B AR IR B 1 B AL e B
K, XA 64 AL ING A BOREAE A 45 2 R I &R
SUE, FERURIAAG S Bl we a2 sl s
AT T SRV 64 ALEU BN, MTEEE (52-
- MAERTY, BURERAT 2, TR
I AR (R A BT e B2k, {8 m) DU 1
JRITHDOS A A 5o JREIAAE S (2-1) sURH LR s
FAEES IR

H,..,=H,-q,,, Hy=H(@O) oD
e

32

Hn::EiRandom640np(Ry)j),

(D AR T (7-2)
T 53 PR SAL R R 5 B AH TR R S 2 T LUK
AL, WHEAIE—A, BB LA N AT

Gk tbR . MEF IRIFBCESS, DUEA I 15
WOE AL HAT B2 2 I IGe, KR 1 4Rl Jah 78
Wik, I ALK BAT IR LR AR A

7.2 B FEEH VT (Endgame database)

Bl Ji A2 45t 2D BB AR 1 R T RE N R E
JHE A7 B B (0T 06 SR THT o R JRIBY BRI 4502, AT I,
WA KRR LA AR 0 T, A T5
PTG DL ] Iy 4 SRR, TERR R B, SR
PSR AR B R B RE W S AR 7 1) 4
RheS1. B, —BRIFENAER R BOR A S
8

$RERRIMT BTy, LA 2 ik R R
ARo 7E B Br Bt b i@ o {4 H 7117 (Retrograde
algorithm) #Ji& sk SR . RN SR ik As B =
SEAFREAETR R JR) B RS, 2 AR RIS
AR 5% R T AH R R R B e S, T A
TR JR3 R AR AR A T, X I 48 KR T
AN RN T, 1y HLHGE VR SR 2 56 1) o

M e S ik e 3 M. R R
(win/draw/loss) 5% JRi 22, 44k 35 4§ (distance-to-mate)
5% R, AR 4D B (distance-to-conversion) 5% J5) %
FHRK, MIER.

W THRREAE R K, MR RBAR A R |
J7 ARG, HEA A BT, Y4,
B R B T G I (1 2% 18 R A 45 5 R Sl 1 9K
VEo Bt F “ Kot (IVEH], B4 60 A5 1 2aes)
(60-move-rule) %5, MRS5S 20, 165 FR IR
oz Pk v e

8. RAITT K. WREZSHMI (System

development, test and parameter
optimization)

8.1 RAFF R ELI (System development and
realization)

H I LT 7K1 (0 S AR R B PR P A
LR E R, VR DWLIT 4, 2 WECH T 4%
MERTT AT TREAUR AR AT 55 . RN
BT, M SRR R B, A
AR

SR, HAT O A I Se[H SR B T IR
1 POIETIBLA: ol 47 Py WL T R 28 5 AN
. o, SElRMER, NMBREA A R EMm
SRR R AR, DA% R e N BLSE T R T

%=,
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IXHUR T R GETT R EEM AN IR LA 17 8
Pk
(1) AN THEZRRELRRTE R, LTI ERR
AR R AR, IR et . i)y
AT R, TR R T R T S
HOFERS, RISk — Ue R HEAT i B

(2) T I I ROR 2 R, — b R
R REOTIE T A, P S5 SRR A
577 AAFLARF YRI5 W0 A 4725 ) S LA
AR FPIEAT IS5 HA 1Y

(3)  AHXIZAT AN, BRI AT N ) (7 i 5k
R, B S IR R TR (. T LA
(I /3150 11 A i PP R I T s S Y 1 P N
TEBVEE R A BINTE R, Mkt
28 I L) A a1

(4) TP NERIRRIARE R, 45 5 S HD IR AR
o L ARSI B e, IR R R U R
B KRS IR RASTH R R AN E) ) .

(5) AT, MR R R I R I AL
T H.

82 RA&WRKE S MM (System test and
parameter optimization)

FGE A LR AN 06 o R G IARR
TR ARG RoE ORI TR IR R )
B PRIERETERT LR P IRAZEAT 2 41, TR
2 ZHAA SRR R o /TS 2 E AN e
bt LTS, A RERED B — &R
BIMITHE S50, H e BEAE R SE R gt F2 oA
Wit .

MR ) e i i A B X %P &, A2 A
CXf A, WA LU S e GBI A . &
AFEPAE T RORHIME i, AT B o e A o 75
K AFCHLE L BT i i) 7

h T BN SHAAGTE B4 A SR R
BUR . WIS aIERLR B (REHED,
B BAF R HRE) T EME, TN AT A BT D
Bo i IO B S R R A VA b T A4
HORBUES AL . AR INE, B RIEH
HIERGEE R SRIMH 8 4% N 28 R T
7, RIS E A AR R L . AR
s E GV AR A0, S s TR R AR
I AR AT

9. 5% (Conclusion)

EAARGE,  E B T SRR AR A 2
B, U2 KBRS R, F2 EERR
AL 28 R A FRAT 0 5 S 45 5 v TR AL AR R
Lhsess e AN, Philerh FESHURIN RO
T 2046 H A

it SRR, BN RS 6
FNTEZR I 1 J7 1R AR A S AL 2 1) gt A2 AE [ e
AN W dn T T A RS A SRR T G
TR DB BT T, s AL T SR I TR
N B e SRR ST, AR
SCXAT TSR o BB R4
BEWiZ i pheepgs . BRR]. SHhih. &
Al B2 i S AE LA T 230K — B AT
s
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