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Abstract

Both search and evaluetion functions are cores of developing computer shogi. Heavy evaluation func-

tions cannot be easily calculated by difference calculation. Therefore, calling heavy evaluation functions

at every node needs a lot of time. We verify an appropriate range on a method for improving search

speed by not calling heavy evaluation functions in the case of having enough difference with a or 8

value. Besides, we propose the design of heavy evaluation functions based on Directional Asymmetric

Orientation. Implementation is easy if all directions are equally evaluated, nevertheless it is inadequate

in many cases. Examining carefully only toward one direction makes the evaluation more accurate. We

implement ”short range pieces in enemy camp” and ”mobility of major piece” as evaluation functions

based on the Directional Asymmetric Orientation and investigate.

1 0000

gbooooobooooooboooooaoon
oboboobo2000000. 0000000
O00o0o0ooooo joooooo,ooo
oboooooooboobooboooopbooo
g,0000ooboooooboooooooon
obobo. oooooooooooooooo
obobobobobobobobo. booo
oboooooboooboooobooogobpooo
ugboboboboboboboboobog. bo
oooooboooooooboooobooooa,
00000o000ooO0o0oUoo0. o0 2100

doddddddddddo oo ooag,
000p0O0O000OD00OODOOOOOOoDOoOon
00o0dooooooo,000boobooobooo
0000.000,a,p00000000000
dddddddoddooooooooooooaa.
000000 pOOOOOO,000000.
gooooobobooooooobobbooo
Joddoooooooooooboobo. ooood
goooobobooooo,0ooooooooon
doodoood. boooooooooooo
O000.000000000000 (Directional
Asymmetric Orientation, 0 0 DAO) 0 OO OO
gobooooooo,o0poonooobog.

—-130-



2 0OJOoooon

gbooooobooboooooboooooon
gbooooooboooooo.

1. 0000 (QO0O000)—El
2. 00000 (000000)— E2
3.000000 —E3

4. E1,E2, E3000000000DO0C0O0O0O0O
ooooo —E4

El000000000000000000000
00000000000. 00, E2, E3, B400
000000000 EIDODOOOOOOOOO
O00000.0000000 E3,E400000
0000000000. 00000000000
0000000 E20000000000000
00000000000O00. 00000000
000 BpOO0O0O0OCOO,EIO0O00OO0ODO
D 000000000, 000p000000
0000000000000 000000000
00000000000000.0000,000
0000000000000000000000
0000000000000000.

21 0OOOooOoO

gbooooobobooooobobanogonO
oo,000pooooooooobbboboooo
oooooood,a,pO00000COO0 DO
gbobobobobobobobooboaon. d
gbooooboobooboboooobooon
ODo,p000000D00O0OCOOODOOODOO
gbobobobobobobob. ooooo
o00 pOoOOOOOODOOOOOOOODOOO
o0, 0000000000ob0o0o0ooooon
obobooooobooooboobo. bobobo
0000000 (00000 2400000000
00=22000000000000000 48000
obooooboooboobOoboooobooon
0. 000o0o0o0o0ooooobooooooooon
oboboobooooooo. oo wobobn
gboobooooo1boobo.01b0o009900
roo0O0bOObOOO,o0-80000, 480000
obobobobobobooboDbD. obooo
U0 pOobOOooOoOoboOobDOooOoobOobDOoon
gooboooooooo,obobboooooobon
obooooo. ooboooo bgvvoooo
oo, 000bo0ooobooobooooo,unoo

gbbooobooo. bbooboobboon
oooooooobooobobooobooo,bd
2800, 750 0000000 30000O,0000
O.010o000oo0oooooooocoooon,
gboobooobobooboobooboon
ooooboooon.

o 9 o g o 9 9 a9
e 8 & & o © © &
- W m T b © ~ @

-1000
-500
-800
=700
-600
-500
—400
-300
—200
-100

MEShic S#

o
s
@

U 1l:10b00b0bobooooogoboobon
oo

010000001
oboooog vwsD=7501]660 1330 10

D = 2800 vs D = 750 880 1120

3 DAOOUODDOOOO

gooobobobbouooooo,oboobog
gdddooooooooooboobobobb. o
gopobooobobbboooooooboo,bo
gboooboobobboobooobooboon
gdoddooooooob. oooooooo
(0,0,0000)00000000000O0O0
gbooboobobbooboobooboon
gbobooobooobooboboo. obobooo
ggoobobbooooobbbbuooooon
00 (Directional Asymmetric Orientation) O O
gboooboooboooooo.

3.1 OJUoooobobooooboodg

gbogoboobooobooboooab,boad
gooboooobboooobbooooboob. g2
oobogoroboooobooooooooon
ooboobooooobooboooooboooon
gboo.o0bg9obobooubooboboon

—-131-




gboobo,0o0ooboobooboobobn
g.0ooooooooooooooooooon
gboboobo. oooooooooooooo
ggbboaoboboooooooboda. gboad
gobobooobooboobooboobon
gboooobooobooboboooobooon
0.000b0o0oo200e40000,000
gobobooaobooaoboobooboobab
. gboooboobbooboooboon
gbo,00o0obooooboobooooboobo.

3.1.1 OOdbOodabogoaogan

gboooobooboooooboooooon
oo.ooooooooboooboooogooon 100
gobobooo. ooooo,boo,b0boobo
XOOoODODDODDOD X, Xk, XdO0O,000000
ooopoooo AdOoogon

(X — Xk)(X - Xd)>000A d0 2

gogiloboobooooobooo.ooobood
gbobobooboooobooooooobooooo.

3.1.2 00

00000000000000000000
(DAO-1),000000 (DAO-0)00O0O0O0OO
0.02000000.000000000000
0000000000000000000000
0000000000000000,000000
0000000000000000000000.
0000000000000000000000
0000 (DAO-2), DAO-00D00OO0O0O0O0O
0000000000000000000000
0000. 0000000000000 2000
D000 A6=:000000000000O00
00.DAODOOOOODDOOOOOOOOOOOO
0oooo0o0o0o0o0o00.

2000002
DAO-1vsDAO-0 | 1000 100 O

DAO-2vsDAO-0 | 106 0 94 O

3.2 0OOgogooo

oo0o0o0oO0oO0OO0O0 BJoooooooooo
oboboboboboboboboobgooD. o

9 8 7 6 5 4 3 2 1

2 |5 THE| a
LIZ BT | |-
ol [ lel % ®me |=2
g% PARREAR: gg
w5 | B iy
¢ R 2 R
i |2 paa t
b 2 Ee B I
e |

020001

goboooobooobooboooooboogooo.
obobooboobobooobooboooon
oboood. o3goboooa, 20000
g2000000000000000O0O0,000
gooooooooooooooboob. ooo
gobooobooboboooobooobooooo,
oboooooooogbo. oo sbobo 300
ooooooooooooboo,bboo00oobo
gobooooooooooooooogooo. o
goboobooooboboooobooboooon
oboooooooooo. oobooooooon
gobooboooobobooboooobooooon
gooobooooboobooooboooogoo
oo,000b0000000b000o00o0oa.

3.21 0O0,000000

gbooboobooobooboo,bobogoad
gobooboooobooboobooboon
ob. 00ob0obOoboobooboboboban
ooooooooa.

1. 000000000000000 3,4000
00,100000002000000000
(0 3)

2. 00000000000000,00000
0 (000000002000),00 (000
000004000)000,0000000
OO0 (O 4)

3.00000000000000000000
023400000,00000000000
0O0o0o0o0o0ooo (3 s)

goooobooooooooooooooo. o
oobooooobOoobooobonoioooooon
O.1.000003000000000,0000

—-132-



gbooooooboooboobobooooboobo
glooooooob.ooooboo 1,900
uboboobooboobooboooooooon 300
oboooono.

2.0000000000000D0O0OO0ODbO
gbo. oooooooooooooooooo
oboobooobooobooobooono, o000
oo.

.020000000C0O0000000D000.
2,3000400000000000D00, 2,3
oboooo3socod,400000 15000000
oo.

goboooboooooooooooboog.
goobooooooobooooooobooo,ooo
000ooooooooo1co00ooa (O 3).

3.2.2 00

000000000000000000000
00000000 (DAO-3)0000000000
00 (DAO-4)0000000000 (DAO-0) O
000000000. 00003000, 000
000,00000000000000.0000
0000000000000000000000
0000060000000 M2M4 00000
0000000000.DAOOOODNOOODNDO
00O000O0000000000.

g3 000odo3

DAO-3vsDAO-0 | 1040 950 10
DAO-4vsDAO-0 | 1040 96 0
5 4 3 2 1 5 4 3 2 1
HE - g BEE - a
FTE |- T B .
% ® | |=2 % BAE |=2
AMFARTE. 7| || F
31 |2~ |31 1 3T 3t 2
=2 f %
= ~ = -
Hle Hlt & #|
e BA ;RIZEF| N
o Bl n
030002 040003

5 4 3 2 1 5 4 3 2 1
EH[E] 5 HE|
2 -2 BE| |-
#3m | (=) % @ | |=)
Fm % n Y 5| m B
2.
E = |57
# A &/ B A
F& | HBle  HEE |[Hle
R IE| N TR|E| N
= h o
Os5 0004 ge6:0d00s
4 0OO

00000oooooooooooog bAOO
goboooboogooooo,oooogo. oo
gobooboooobobooboobooboooon
ooooooo,0boo00ooobooooooo
goboobooobooboooogob.oobobo,
gooobooooboboboooobooogoo
OO00o00oDo0oDO0o0000b0a,pOO0OO
O000OooooOoooooog. bAooooo
gobooboooobobooboooobooooon
gooooooooooooooobo. oooo
gdoobbooooooboboooo,ooooooo
ooooboooooboboooooboooon
oboooooo. ooboboobooboobooobogoon
obooobO. obobobobobobobon
gdo,000ooboooooobooooooo
ooooooooooon.

goon

1] OO O,YSSs-0000000O,000000
ooooooo.gobo b o,bb00boo0oon
O00O0O0 2,60, pll12-142. 0000 1998.

00 0,IS000000000.00 0 O,
000000000000 3,10, pl14. 0
00O 2000.

00000,00000000000.000
0,000000000000 3,20, pl5-26,
0ooo 2000.

133~



