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Abstract:N etwork analysis is one kernel subject in GIS gace analysis The number of practical networks' s

points and arcs is themain cause to effect theoperation gpeed In thispaper, starting from the viev of econo-
mizing in memory $ace and increasing operation eed, the united structure of point-arc has been used to ex-
press network, and the authors provided several kinds of methods to simplify the grgph in advance That in-
cludes to justify the gragph’s connected characteristics identify tip vertex and cut vertex, etc A more smply
network will be created and thatwould increase the operation gpeed greatly. A nd the practing method is al

given here
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struct ARC ( ) struct PONT ( )
{ { int PointN o; //
int ArdNo; // float X,V //
int  start_pt_.no; // int keyD; //
int end_pt_no; // int tip D; //
int keyD; // int depth; //
int tip D; // int subN o; //
int depth; // int cutNo; //
int subN o; //
int cutN o; // int  NeartA raNum; //
int ‘NeaA rdNo;, //
float " attrio_valug // float " attrio_valug //
} }
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Fig 2 The source network
2
Tab 2
for (i= 0; i< pNum; i+ + )pt[i] subNo= i /)
for (; ;)
{ int SpreadT ime= ©; //
for (intj=0; j< pNum; j+ +)
{
for(int k= 0; k< | pt[j] NearA raNum; k+ + ) //
{
B= j k ;
if ( B j :pt[B ] subNo# pt[j] subNo)
{ SpreadTime+ = 1,
pt[B ] subNo= pt[j] subNo =
}
}
}
if (SpreadTime= 0) break; // , :

}
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! 3 Fig 3 Network without tip vertex and
3 pendant edge
3
Tah 3
for(i= 0; i< pNum; i+ + ) pt [i] tpD= 0 // (tpD=0 )
for(; ;) Vi
{ int RemoveN um= O,
for(i= 0; i< pNum; i+ +) if (pt[i] tipD = 0) //
{ int PendantN um= 0 /) [
for(intj= 0;j< i pt[i]l NearA raNum; j+ + )
it rarc[j] tipD= 1) PendantNum+ = 1;
if (pt[i] N earA rdN um- PendantN um= 1) /7 ,
{ RemoveNum+ = 1,
pt[i] tipD= 1 //
for(int j= 0; j< pt[i] NearA ra(N\um; j+ + ) arc[pt[i] NearA raNo[j]] tipD= 1
}
}
if (RemoveN um= 0) break; // ,
}
(
)7 G
G Vi, G-vi G oM o+ o,
vi G ] Gi o) o(ni+ e)
v G , P Q ., P Q
V u W, V 1
[11]
u-w ' ,
’ dYom) Dom+e)( 1k, G
G m ) PQ )1 Z ni< n, z e<
n e G G k e, G
Gi1,G2, ,G«k , Gi 4 ( ,
no e DFS BFS ), 22,
)1 2 6'



3 : GIS 267

1/22 6/22 “ "
, Dijkstra , ,
0 (n?), :
( ); 5
Dijkstra , 3 261
, 6 498 Dijkstra
: “ " ( d, :
w, N w® d=20w= , 23 82 s,
4 N =12x10%), Q 16 s(CPU  300M H2)
, , D 10 18

, , Q17s039s0Q9 s
2 69 s 7 47 s 20 76 s 58 55 s 166 09 s

473 12 s( ,
P Q. P-Q
D, P-Q
; D
) , 1,
3 (
, 5
4 4, ’
Fig 4 Graph sparat 3), 18

[12]

: fast detect (int ArdNo, int
Depth), (depth)

5
! ! Fig 5 SanplegrgphNo 1

, 12s , GIS ,



268

30

1
(
) ( , M X N
2
[8,12]

[71]

grid ),

[1] LI Xiumu Fundanental Graph Theory [M ]

W uhan: Press of Engineering College of M id Chi-

na, 1982 (in Chinese)

[2]

[3]

[4]

[5]

(6]

[7]

(8l

(9]

[10]

[11]

[12]

[13]

[14]

LU Kai-cheng Graph Theory and It's A pplication
[M ] Beijing: T singhuaU niversity Press, 1984 67-
70 (in Chinese)

GUO Ren-zhong Spatial A nalysis[M ] W uhan:
Pressof W uhan Technical U niversity of Surveying
andM apping, 1997 (in Chinese)

YAN W eiming, WU W eirming Data Structures
[M 1. Beijing: T singhuaU niversity Press, 1992 (in
Chinese)

GAN Ying-ai, TIAN Feng, et al. Operational Re-

search [M ] Beijing : T singhua U niversity Press,

1997 (in Chinese)

DU Duan-fu Operational Grgph Theory[M ]. Bei-

jing: Beijing A eronautics U niversity Press, 1990
(in Chinese)

ZHU Hong, CHEN Zengwu, DUAN Zhen-hua, et

al. A lgorithm Design and A nalysis[M ]. Shanghai:

Shanghai Science and Technical Document Press,

1982 (in Chinesg)

SEHLDT H. C L anguage and A rtificial Intelli-
gence [M ] Beijing: HOPE Computer Technical
Cooperation of CA'S, 1991 (in Chinese)

GON G Jie~hui, BA IL ing, GAO Jianmei mprove-
ment of A Igorithm of Shortest Route and the Ob-
ject-Oriented PracticingM ethod[J]. Journal of the
PLA Institute of Surveying and M gpping, 1998, 15
(2). (in Chinese)
CON G Shi, L U Ji-ping, ZHAN G Jia-ging Study
of GIS'sNetwork A nalysisM ethod [J] Renote
Sensing Infomation, 1998, (12). (in Chinese)
SVAMY M N S, THULA SIRAMAN K. Graph,
N etwork and A Igorithm [M ]. Beijing: H igher Edu-
cation Press, 1988 (in Chinese)
TU Xu-yan A rtificial Intelligence and It's A ppli-
cation[M ]. Beijing: Press of Electronic Industry,
1988 (in Chinese)
WAN G Jie-chen, MAO Hai-cheng, YANG De-
zhi U nited Structure of Point-A rc for N etwork
Gragph and It' sA pplication in GIS s Shortest Path
Searching [J] A cta Geodaetica et Cartographic
Sinica, 2000, 29(1). (in Chinese)

WAN G Jie-chen, YAN G De-zhi, ZHANGW ei An
mprovenent A Igorithm of Shortest Route A naly-
sis[J] Journal of the PLA Institute of Surveying
andM apping, 1999, 16(4). (in Chinese)



