S I S S N T
HBEHSH JOURNAL OF NATIONAL UNIVERSITY OF DEFENSE TECHNOLOGY Vol .28 No.5 2006

X EHS 1001 - 2486(2006)05 - 0126 - 07

TEE &R BB AR ALER

BER, 7 X8, FHF, K44
(EBRHEAY: (8 RGSEHEE, WA KD 41003)

# EIDEAFAUNSHARRZARFEENEENEZ - HERNETHIIERENES UK
RUMEEENRRTFRSEE. TREESARERNENEERSET, AEESFFETINFEE 4R, R
BEA A EE O W, BEES A T REITHER. ERTEEBRENER L, By TEESEERENYA
RHRER, X EARREREEHTYE, B THERBRHESHIE SRR, NASRERN, 4K
HRRBR Y SREREEH

XA TR S VAR ; QPR R AR A R Rk

MES#S:093 TEERIAE:A

Constraint Programming Model of Satellite Mission Scheduling

CHEN Ying-wu, FANG Yan-shen, LI Ju-fang, HE Ren-jie
(College of Information System and Management, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: Mission planning and scheduling of satellite, which is to support task plan making of satellite scientifically, is a main
content of space resource management. One of the most important characteristics of satellite mission scheduling is that it is subject to time
windows constraint, which means that tasks can only be completed within the given time windows. The scheduling model is formulated
based on reasonable assumptions and constraint programming method. The model is solved with Variable Neighborhood Tabu Search
(VNTS) algorithm. On the basis of a limited experiment, we observe that the algorithm is very effective in obtaining near-optimal
solutions ..
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Tab.1 Comparison of performance between general Tabu search algorithm and VNTS algorithm

—RARHRARE THRBE B RES
HOIRE WIS RHE :
REBEFHE  HHEENG) KEBRESFNE  HEREH()
simpl 52 0 4.91 0 6.15
simp?2 47 0 3.95 0 5.25
midl 566 64 72.45 32 82.19
mid2 472 40 58.73 11 78.78
compl 1081 52 462.81 8 445.11
comp2 1104 65 612.31 6 657.34

M R , R R — RS B8 R R AR A U B L S B R B 2, AR R
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T A B AL BRI 45 3 AT E BT AR BN RIIAT 55 50 T S R IR K AT Rt fR) 4 1, i3
BERTTUEEEEROBIRRA . EEAEERE  SMESNERSHTHRS , BEANNES
AR TREBUE BB B 3 O ST B RUL, B RIR R &0 AFEUE . S8R AA SCIR B 808 B s
HRDRR , S AT LIS BB AR S R INE 2 fE 3(RHE LA 2005 - 1 - 1 HEAE), ARCFFABHE
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Tab.2 Resource and scheduling time of the completed tasks
E&HES LSERE  EREE FReE EFRS  SEER O BHEE ZEREE
1 Resourcel 7:39:51 7:39:54 34(2) Resourced 17:56:06 17:56:12
3 Resourcel 3:57:35 3:57:42 34(3) Resource4 17:56:12 17:56:18
4 Resource2 16:52:53 16:52:57 35(1) Resourced 5:14:53 5:15:00
5 Resourcel 14:50:05 14:50:13 35(3) Resourced 16:17:21 16:17:28
6 Resourcel 7:47:59 7:48:06 36(1) Resource2 15:21:47 15:21:53
7 Resource2 10:10:09 10:10:18 36(2) Resource2 15:21:53 15:21:59
8 Resource2 1:55:27 1:55:36 36(3) Resource2 15:21:59 15:22:05
9 Resource2 2:16:12 2:16:17 36(4) Resource2 15:22:05 15:22:11
10 Resource2 10:08:25 10:08:33 36(5) Resource2 15:22:11 15:22:17
13 Resource3 1:47:56 1:48:00 36(6) Resource2 15:22:17 15:22:23
14 Resource4 8:45:25 8:45:35 37(1) Resourcel 3:28:27 3:28:31
15 Resource3 19:19:48 19:19:55 37(2) Resourcel 3:28:31 3:28:35
18 Resourced 8:09:47 8309257 37(3) Resource2 13:54:45 13:54:49
19 Resourced 8:31:33 8:31:37 37(4) Resource2 13:54:49 13:54:53
21 Resource$ 13:58:20 13:58:26 38(2) Resourcel 3:40:01 3:40:09
22 Resource5 4:26:54 4:27:01 39(1) Resource2 - 18:25:58 18:26:01
23 Resourced 0:50:19 0:50:23 39(2) Resource2 18:26:01 18:26:04
24 Resourced 0:39:27 0:39:34 39(3) Resource2 18:26:04 18:26:07
25 Resourced 2:18:57 2:19:06 40(1) Resourced 3:33:13 3:33:18
26 Resource5 14:48:37 14:48:40 40(2) Resource2 13:07:01 13:07:06
29 Resource5 4:14:38 4:14:48 41 Resourcel 2:43:21 2:43:28
30 Resource5 1:07:59 1:08:08 42 Resource2 1:58:59 1:59:03
31(1) Resourced 6:46:48 6:46:52 43 Resourced 14:41:35 14:41:43
31(2) Resourcel 15:50:43 15:50:47 4 Resourcel 7:35:50 7:35:59
31(3) Resource4 16:23:55 16:23:59 45 Resource2 16:28:25 16:28:31
32(2) Resource2 5:10:44 5:10:49 46 Resource2 3:39:03 3:39:06
32(4) Resourcel 15:48:44 15:48:49 48 Resourcel 9:17:17 9:17:27
32(5) Resourced 16:22:03 16:22:08 49 Resource2 5:23:11 5:23:18
34(1) Resourced 6:53:03 6:53:09 50 Resource2 10:05:24 10:05:34
F3 REBEFRER
Tab.3 Tasks that can not be scheduled and the reason
Ll KR EHHS KSERRE
2 RIEE SIS 33 HHEH ORI 2
11 EBRERAHR 35(2) B 1) B O 3 2
12 FERRERHE R 38(1) B AR 2
16 BAREED 38(3) BB B L
17 FREERH 2 38(4) BRI ZE
20 BAREEN 38(5) B (BT O AW 2
27 BBRERAHER 38(6) R E B DA R
28 B GARAH R 38(7) B & A 2
32(1) EEDAHE 38(8) BT DA R
32(3) B R OA T 47 REABERHR
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