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Mission Planning of Satellite Ground Station System
Based on the Hybrid Ant Colony Optimization
XING Li-Ning! CHEN Ying-Wu'!
Abstract The mission planning of satellite ground station system is a representative of combinative optimization

problem, and its optimization process is very complicated. For this reason, this paper proposes a hybrid approach which
combines the ant colony optimization with guided local search to solve this problem. The optimization performance is
improved largely by effectively integrating guided local search with ant colony optimization. Experimental results suggest
that the proposed algorithm is a viable and effective approach for the mission planning of satellite ground station system.
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Fig.1 Optimization framework of the hybrid ant colony

optimization algorithm
2.2 ERERIEXFMEL

By AT 55 e HEAE AN A5 10 P9 FR M 2R
S8 AT RN LE R E. H— m x n 4E05E
M K Rid®(5 8%, m ARRITETSEH, n AR
RPE I OB H . ST EERLE Ky, EH
T SURBAT S ¢ HERI R 1 5 NI, EA

WrBrh, 5 BRI K TP IC R EBATIEL R No.
2.3 ATRRBHE
2.3.1 HEETEAONFLHNESES

FE A i T b THT 0k 2R G AT 551 JEE 1) fLAK R AT i
2T, e E 2 I 20 AR AN INF TR B N TT B
CHEMAE S A, KM allow(k,t) o t W k
AN B N A LU HEAE S5, B e X
FHR (Matlab #755).

allow (k,t) = ; % 4 allow (k, t) FIEH R T
for i = 1: TaskNum % TaskNum KRFTAT5EEH;
Oper = 1145 4;
if (FE5% ¢ REfEiT T % H &k NHAT)
Timel = {145 i HEPATI ]
Time2 =t WFZIW T E 1 kPN A0 4 mT #8481 (]
if (Timel ANKT Time2)
i (1% i 16 ¢ B2 W)
Oper € allow (k,t);
end
end
end
end

2.3.2 RISEBHN
AR IR G 1 K, 428 DL (MR R 50 A1 K i%
TR B ERE DN ERATIOS a;.

Pr (aia k? t) =
F (i, k)
- a; € allow (k,t
> FGA) (1
aj€allow(k,t)
0 a; ¢ allow (k,t)
(6)
XH

F(ik) = [Ka]" x ()] x A@]° ()

Pr(a;, k,t) o t WZIERTFE O B AEBERATT
% a; WA, Ky, RS a; HERIR R E O &
WIHIME B E BAE; A1) RS a; BIRSATI [A]
JARAE, AG) = 1/(d; + 73); m(i) BantEss a; AL
SR KA, (i) = pi; a,b, ¢ HHARELLE =R
A e RAB A . 7 nf AT s i AR v, SR A B AL
ELA RT3 AR T A 55 (R BEA LIRS 5 75 ).
2.3.3  AI{TRERIHIENLH

1R Ml T i R G 45 1 ) ] AT A A AL
G TRy N 10 2 R B S T R W
LHERT DL HEIAT 55 (F2 O A B8 J0U) A >4 i i
) e 11 PN AT D22 HE (AT 5 B P AR O R AE 1 1]
T N HEIIAESS), BRI S A RE T 22 HE



416 H | 1k

F {4

34 %

HABAEESS; AWrEZLL B, B2 BT I
A HRAS BE P2 HE A AT A 55
24 SmEBEEHEELE

T 1) JR R A R T v E ) I M B S R AL A
Ak 1) FE ) S A R 80, 3% VA A R B0 B L)
LT (fft) FRE A 56, oA m L. favl Bk
SR L IR R A 2R T v T ek LA i) R n DA AR
TR SGEE, R o AR IR 5 AR A . U A T R
B ()46 SO DU 25 ol B0k B D) SR L A ) R ) T
FOL — ok vk, SRS R A8 R SR AR AL 1)
BFEARTRE M 2 Fios.

<‘EFI>
AR AR AL, T
VI, AU HTA G 5 R AN

GG EETTED)

K2 SRS R TR AR

Fig.2 Basic flow chart of guided local search
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