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Fig.2 Schematic diagram of cross mechanism
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Fig.3 Schematic diagram of variable step mechanism
122 WEBHZ 575 e 5] FHUH

1% 256 WO B 1 02 Py — 2 0 DA ) 28 g5 R A T
R TR UBEE 8 R B A HE R AR, A
SCOIASUCRE S5 AR 2H h 2 HO0G 053 550 DA A v, 2%
B AR AL AT R R R R g — R
0 SR 5 2R R A D — 2 O R 0 B AR
I DU R I AT AR O 2 SR R AR IS A TR B
GUEREAT , XAR U 2R 0030 Bl 7R BEARRE B0 R AT
HIREM nxn /DR (n/2)x (n/2) (n HHHE AT
WOMGNVEL) AR RS R B AR 1 2 P B 3 el 1 4
],

H1 TR LA AL
WEEAR B R AR K N
BT AEBBRERRE 2
LI IR — 7 4 A I e e
BE A TS 1515 Egi zi::fiucdi%a;;a; f
Kl 4 R,

EE 4 T f=cos 6,0 N YHITHIE A F
LRSS B WL S A BIA RUEL IS, 0 BN,
W R Bl 5 1] U [6] 28 K307 18] cos 6 WUBER TR 4 38
FEIZOT ) A% A M L A

T 3 75 ) DR A WD AR 1 R B AR A )
TG WU PR A B A AL A T R % AR5 B R
BERAR ) B AR AR H S ) [ A RS RS
WE B RWER B AL & Ao M REEE D T
Fbr o7 1a] S EERIRER R L 2R (2 Ik
BOE T 7 1) 145 S 80, e 207 1) P il X1 0k
A (4) fros

f=fA-n)/m (4)
Horp o 07 AR 2280 e (0,1) sm Ak ARREL,

SEEIE LANR EH TR AKKRTEER

{8 A SR B A B A AR I — ARk T

M
Po»i:aﬁﬂ'be»(}(z»i/_;a?»ib{f»ifzﬂi (5)

direction control factor



%18

I iEEEE S R T R OIS 0 B0 i R R B AR B @

Forb o O 1R I ORISR 7 50 O WU AR 07
amz/\/fZlc(j)ﬂ\JM o Bl § ZHE AN (B M R 4L

c(J) M o B | LK BT 5 AW i AR A AN
{8, K 0 5 Mot B85, A B 2 Sk B Lk 40 i A
AR KT FBOZ WA o, 12718,
1.2.3  K3%35 A 4 22 HUH

T HL 2 B AR ] T IE R SR A 1 3
AR L EAR & 220 kV i 20% ~30%,
B RS ED HLn kB e BRRE
Bf 2R B A S R 2 W B N, i TSR R R
FH S AU B8 | B — 25 8 10 i o557 8 76 A o
O HIb 2 M B A TEN . W4 7E AE R B
sk, AT R BLANIE 5 R A8 R IR, A &k F
ik B 85 1€ BE Jrln) b FAAAERERG | &7E B f7
AT B ¢ SRR D S IRA LS E, (BELR
ANz A B D 3 E(EEE 580,
A |

\NB

\
A
C\\

D

Es5s EEBYHEEHERREE
Fig.5 Schematic diagram of route searching
with obstacle
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Fig.6 Schematic diagram of turning point processing
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Table 1 Comprehensive cost of unit length for
different terrain conditions
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Fig.7 Schematic diagram of 3 layer BP
neural network algorithm
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Table 2 Special cost obtained by local file of
planning region
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Fig.8 Flowchart of

route searching
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Table 3 Comparison of searching results
among different algorithms
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Fig.10 Route searching results of single ant colony
algorithm and improved double ant colony algorithm

(a) FEGLBURES % (b) BOIE SR
1l RHAMEEERERRERIIE

Fig.11 Comparison of route searching results
between algorithms before and after improvement
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Automatic route planning of transmission lines based on

improved ant colony algorithm
SU Haifeng, YANG Kuo, LIANG Zhirui
(School of Electrical & Electronic Engineering, North China Electric Power University ,Baoding 071003, China)

Abstract: Transmission line route selection needs to consider various factors,i.e. topography,geology,wind
speed,ice,air temperature,etc.,by inevitably attending to one and losing the other. The geographic information
of planning region is obtained by GIS(Geographic Information System),the evaluation value of each grid after
gridding of the region is obtained according to the typical design scheme cost of 110 kV transmission line
volume in power transmission and transformation project typical cost of SGCC and the local file in the
region. The improved ant colony algorithm is adopted to search the route which considers the characteristics
that the transmission line can cross the ground obstacle and the data size of route selection region is large,
and adds variable step across mechanism,double ant colony mechanism and corner disposal mechanism,that
is helpful for effectively searching the optimal transmission line route. The automatic planning program of
transmission line route is developed on C#2010 and the case is carried out for comparing the searching
results of route searching methods before and after improvement,which verifies the effectiveness of the
proposed method.
Key words: transmission line route selection; GIS; BP neural network; ant colony algorithm



