%35 & 5
2009 4 5 H

H 2 % 4R
ACTA AUTOMATICA SINICA

ETFoBMmuems 25 50NEEEZ
ARG HER REA EEE

W OE RS TEMNEEEGER E, LT A O LAY S AR BFST T 2 R IR e I v 1A 25 ORI R )
RO B TR IR ) A AT 4% A L S AT 4% B R A SR AT S AT 5540 BC AT A5 B 1R IR IR I AT 4% A &
WHZAIBCTT 2, T o Be 3 45 AL AT 45 $ RO BB vk o 41, 43 BIEAT St & . SR FHISCEEAR AL 5790: (Ant colony optimization,
ACO) RARATSS 4y L in) i, Tk H 38 N S HOARE B A B2 T SRS, SEI A R 3 R RN DO SIE) 1) P4l 3R T 28 T sha sl
IR BRE, RAGATSS G T a8, REfg A0 22 TN 8] Y SRAF e A & o7 6. 3R 0 e 5 SR & e IR, 3 3 =14
FRAEAR B, RBIEG 1 RBORR A FIE AT 5520 Be 7 M R FR . KB A B0IE T A8 SCRE I R

KRR DA, W, TSGR, A RIU, BRI, Ak

FESES TP751.1

Vol. 35, No. 5
May, 2009

Scheduling Satellites Observation and Task Merging Based on

Decomposition Optimization Algorithm
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Abstract
into two sub-problems: task assignment problem and task merging problem. For the task assignment phase, we propose an

The problem of satellites observation scheduling and task merging is investigated. The problem is divided

adaptive ant colony optimization (ACO) algorithm to select the specific satellite and the specific time window for each task.
Adaptive parameter adjusting and pheromone trail smoothing strategies are introduced to balance the exploration and the
exploitation of search. For the task merging phase, a polynomial optimization algorithm based on dynamic programming
is developed to find the best merging solution. The result of task merging is feedback to the ant colony, which can guide the

search process of ant colony optimization algorithm. Computation results demonstrate the effectiveness of our algorithm.
Key words Remote sensing satellite, scheduling, task merging, decomposition optimization, adaptive ant colony opti-

mization, dynamic programming
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N R UEA SCELEANERE, BEAT A0 R 7 JUSE G %
WO R AE 26 BE —30° ~ 60°. £ 0° ~150° 1]
Vi AR AL AR R H s, DESE 20 [1,10] HIBEAL
H, I 2 Solomon 43y I 7] B 11 FR) 4= 40024 2k 1)
@ (Vehicle routing problem with time windows,
VRPTW) SE@I 17k, 2 8 DU = Fh A
BI5) oA SR A SR oA LA H AR I 1)
% i STK (Satellite tool kit) #4F2% $RHL, Hibx
(FRESE IS 8] Ry 5~ 9s. WME T LLER, NHREATS
PEBERE A NENSITE S PG S

SR C# S, 9035 VS.net 2003,
ERCE N Xeon®5160 3.0 Hz. 2G RAM ) Tk
FBfr. RAMERIS T WIS AntSize

= 8, I KNIERIRE MaxIter = 300, e = 0.5, 3 =
L, procat = 0.1, pgiopa = 0.6, pg;lobal =0.8, g5 = 0.5,
¢ = 0.8, 6 = 30, 8, = 40.

ST AR A R A DR A ) L (Satellite
orbit problem) U T HAUF RO BATTH 243K
K AT 7 5 SR At 22 B2 1M DU 8 52 I 8, 4y e
T AR B BAUR KR (Simulated annealing, SA).
s AT S5 B K, R IE T AR IR S o) il AR K,
FEAR B b AT 25 8] 1) B A8 & 1 S BT 551
orfiE. RHABENLELE) . EHES K E SR Eh L,
SEHL R, WA T — @ RCR, VRS SO
.

BEMI AT AT S, W T 21 AN ) S, REAS
SR P AP RE B2 AT 10 Ik BRTRIE, S
HbR A5 A it a5 R, ik 1 s,

R HARHA AT PSR

Table 1  Experimental results of instance with random distribution tasks
Simulated annealing Decomposition optimization
No. M N OBS AVG MAX  CPU (s) TASK AVG MAX  CPU (s) TASK GAP (%)
1 2 178 397.5 403 2.58 70.1 414.7 422 22.61 72.3 4.327
2 100 4 364 525.8 541 2.89 95.4 534.2 544 37.36 97.5 1.598
3 6 535 546.0 546 4.77 100.0 546.0 546 45.86 100.0 0.000
4 2 325 584.0 597 11.87 103.1 665.3 674 47.91 115.0 13.921
5 200 4 705 934.2 979 14.81 158.9 985.3 1009 78.63 169.7 5.470
6 6 1086 1079.5 1086 21.07 193.5 1083.9 1088 125.61 195.6 0.408
7 2 529 746.5 775 26.30 128.6 923.1 946 69.05 142.1 23.657
8 300 4 1099 1313.3 1359 62.23 218.3 1439.1 1458 112.07 241.4 9.579
9 6 1645 1571.7 1597 77.64 276.2 1602.0 1616 152.17 279.7 1.928
10 2 646 766.3 795 215.09 133.5 1036.4 1050 86.81 160.4 35.247
11 4 1374 1480.5 1498 280.81 258.2 1665.5 1720 144.21 297.0 12.496
400
12 6 2118 1934.8 1957 355.85 329.7 1985.2 2080 203.43 336.5 2.605
13 8 2819 2139.7 2171 374.71 376.0 2157.6 2176 278.42 386.5 0.837
14 2 824 910.0 939 246.91 154.7 1267.5 1307 107.60 208.9 39.286
15 4 1828 1737.2 1778 329.33 309.2 2179.0 2210 183.01 358.3 25.432
500
16 6 2786 2336.8 2421 432.70 407.4 2546.3 2578 263.92 429.2 8.965
17 8 3655 2627.4 2688 520.34 462.2 2637.7 2676 327.82 465.6 0.392
18 2 986 978.1 1014 434.63 163.1 1437.5 1464 123.71 216.8 46.969
19 4 2116 1860.6 1874 550.75 320.2 2445.9 2489 251.26 376.6 31.458
600
20 6 3268 2558.3 2634 682.45 450.3 2857.8 2931 360.45 476.0 11.707
21 8 4318 29919 3041 742.50 520.2 3129.4 3182 414.23 538.9 4.596

7: No. hSEBilgi s, M hfEs%, N ATEL, OBS AHZHMHHRIE S P55 RN e, AVG. MAX 23530 4 45 RIE K K AH,
CPU Nt §E ) (84z: s), TASK N TBISERMESH, GAP JHAFRS SA Hl MR,
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Fig.5 The evolutionary process of instance No. 20
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