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Path finder is one of the very important algorithm of artificial intelligence and is a
process generally used in many game fields. Path finder requires many calculation, so it
exerts enormous influences on performances. To solve this, many researches on the
ways to reduce the amount of calculate operations have been made, and the typical
example is Ax* algorithm but it has unnecessary computing process, reducing efficiency.
In this paper, to reduce the amount of calculate operations such as node search with
costly arithmetic operations, we proposes the weight based pre-processing A* algorithm.
The simulation was materialized to measure the efficiency of the weight based
pre-process Ax* algorithm, and the results of the experiments showed that the weight
based method was approximately 1~2 times more efficient than the general methods.
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[Fig. 1] Status list of A* algorithm
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[Fig. 2] W calculation method using binary search
algorithm
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[Fig. 4] Sequence of A*/WPA* algorithms

[Fig. 4104 wi= vlsh o] Ax ohue)Zs
WPA* melEel da $AE SUshl, (@A
7 gweze vlg AW WA

HE ARt A Ax daelEd A¢
=

46| Journal of Korea Game Society 2013 Dec; 13(6): 43-52



— A Weighted based Pre-Perform Ax Algorithm for Efficient Heuristics Computation Processing —

3.3 AlE30|d T8

>
o
k)
o
rg
(&
ftl
8]
¥
N e
5

AT
e,
fu
-
o,

20 i

d
<‘ ﬂ Iz

)

N

o

=

fr o

=
oS

x 22
2
£

e 4y
Iy
it
2
ofr
p‘L
rr

)

=
=

Distance)oll 2J3s] A}

X
2
e
£

%Y

=
0¢]
%
o
B
b
Ir
]

fu
d
o
N
oA
on
o
Sl

b

H]-§

72 (Euclidean
1.41421
2 A

& 3%

o
oW

e
ol

_,d
)

=

F:4.7

F:4.7

F:5.1

F:5.1

F:6.1 F:6.0

F:6.1

F:6.0

12

@\

F:4.8

F:4.8

F:4.7

F:4.6

F4.7 F:5.1

F:5.1

F:5.1

F:6.1 F:6.0

F:6.0

F:4.8 |F4.7 |F:46

F:4.7

F:4.6

F:4.0

@- 1 7 F:5.1

F:4.8

F:51

F:6.8 | F6.1 |F:6.2

F:6.8

F:6.1

[Fig. 5] Flow of A* algorithm

[Fig. 5]& Ax &ag]59

om 9% 9N 8% o

217 1.0]1 @A Ax

o)

2ral

n 3o

2 1 fr o

[

202 [eq. 118 ol&don, F 7TaAY T
oyl 7 ede] 9AE HAAIHE [xy]E X
AgE W, A= Yx7F [53lelar BHE 1A}
(131918, 7t x==9 H|-&Ql F7} v &9 uf
2 [5,3], [4,:3], [4,2], [3,2], [34], [24], [1,3]19] =
MR Gl APo] ARE e AL B F 9
=8

[Fig. 6] WPAx dxgF9 358 =4 3ls
Aoz wF7IAZ 9% QFEH &% oy
Aoltt, ol o] B|A duFFS T
7V 1219 (eq. 2)& W& AXE A 2o=Z o
P, 2t =29 S B Ax daEFE
3 FElz=g v&s o =4 A s <
T 9dal, gAe] 2gA Elen, '3l wE 5

b3

Aaksro] o 119 radrh %A

2
¥
i
P

3 Fdd A= 1A [53]9 Ex A [
bl gl = 7z} e H]g Frl ue $£Ajd upet
(53], [4,3], [34], [2,4], [1,3]18] M= ©alo] A

F22.9|F:29.0
L
rati
v
F:29.0
Fi229 F23.0 F:22.9|F:29.0
F214
F:29.0
F:17.6|F:22.9|F:29.0 F:17.6|F-22.9 F:29.0
FIl4 T / Faid
| F200| % F:29.0
@’ - F:13.0|F17.6 -
v D . . ’
F:18.4|F:19.0F:22.6 % Fi1BA[F:19.0 F226

[Fig. 6] Flow of WPA* algorithm

Journal of Korea Game Society JKGS | 47



o
=

NoTN
£ ot [

[Fig. 7,89,10] Dijkstra ¢xa]&3} Ax
215, HPA* daglE, 1glal WPAx Larg]
At z2 el gldoeltt Dijkstra ¢ E
Ax g3ElE, HPAx 4udse 7Fx17F 0.02
1.0, 1.091 AFHQ WAe]dal, WPAx dagF
o] 7tEAE ol A duyEe S8 AL
1.96014tk o ZhEXlol whel Yt =@M A
3tHS HW Dijkstra €385, HPA* &ugl&
Ax LaE]F, WPA* dielg o2 2 A

= =1
YAF w= 7} AoAn ¥ He 359 A
. _

OFN

22

HH H HH o
HH || HH — E
I { I I J\ H | HE| ZZZE
11T 1T
! o
[Fig. 7] Screenshot of Dijkstra algorithm
Sim s
!I— ERERES [7# :j%:;
:EA H e HHHH = 7:
ask R
E:; HH B H
e e aam =
; H NN ;
| g
£ ] 1 T o
. EEmEEmmE i
i FHE
HH i ittt e

*

[Fig. 8] Screenshot of A* algorithm

& A3 ke A5E Ax SneF —

T

HEH

E i

=

LT
|

A
T O
T T

|||||

Zi:i:::

T
I INE T
T TTT T

TR AT

E
ﬂ:i:h:::
R

e

T

HHiR
FH

e, i} B E :%‘ i ﬁ%ﬁ%&fﬁv:

AL Intel I7-3770 4.3GHz, 8GB Ram,
Radeon HD 6850 1GB, Windows7 64bits 7 3FE
ol A &gt

48| Journal of Korea Game Society 2013 Dec; 13(6): 43-52



— A Weighted based Pre-Perform Ax Algorithm for Efficient Heuristics Computation Processing —

AA, ga A Bol Al AP gmom TR

s ek

[Table 117} [Fig. 111> €3 539 == 7%
S} 93l BEe) wE 5o g2 e Pz v
So 2 UHEHA Aeldk ®Ad, o] ¥ Average
ghol & stz Aunjgdttn & 4= 9ty = o
grol 245 Aol Wk & & vt

o] W Ax duFE ol&WES 4FE 100.0%
2 stH, Dijkstra ¢aE]FS ol&IdS AT
14854%, HPAx <a#lEs  o&ds 4§
127.31%, WPA* 2ugl5s o8ds 4S5
69.38% U= & = A%tk F WPA* &areg]59]
AxbFol Ax daggel Hls] oF 1.44W] Hrii
a9 5 Aleh

[Table 1] Computation
Average Rate
Dijkstra 23.39 148.54%
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[Table 3] Execution time

Average Rate
Dijkstra 16273.11ms 132.80%
Ax 12253.79ms 100.00%
HPA=* 13473.68ms 109.96%
WPA* 7420.27ms 60.55%

0.003 -

0.002 -

Time / Cost

0.001

0.004 | W

—&— Dijkstra
o—A*
—A— WPA*

Count

[Fig. 13] Execution time
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