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Research on agile satellite dynamic mission

planning based on multi-agent

HAO Huicheng, JIANG Wei, LI Yi jun, YUAN Ziging
(School of Management, Harbin Institute of Technology, Harbin 150001, China)

Abstract; Task allocation model based on Multi-Agent theory was established according to mission planning problem of agile satellite after

analysis of agile satellites characteristics and satellite multi-user demand. Agile satellite dynamic task re-scheduling model was proposed for the

failure of satellite resources in the agile satellite mission planning initial program scheduling. For obtaining the optimal solution we presented agile

satellite dynamic task allocation algorithm based on the agreement ending contract net, and designed bidding mechanism, contract net protocols and

strategy of biding and assessing biding. Finally, agile satellite mission planning scheduling problem was taken as an example, and satisfactory

results were obtained through experiments, which showed that the model was reasonable and the algorithm was efficient.
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Fig.1 Flow chart of bidding mechanism design
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Tab.1 Primary program of agile satellite task scheduling

4%% — TR iRl S ]
e VA (1 Jul2007) (1 Jul 2007)
TBIO (-9, -42) IKONOS2  12:00:00.0001 12 :05:36.284
TBS (-41,-32) IKONOS2  12:05:48.45%2 12:12:42.91
TBY (-16,65) ORBVIEW3 18:44:42.507  18:49:26.439
TB6 (20, -5)  SPOTS 12:50:40.971  12:58:21.312
TBS (-28,-106) IKONOS2 — 15:25:38.156  15:28:52.118
TB7 (-22,100) ORBVIEW3 15:35:28.885  15:40:58.004
TB3 (43, -14)  SPOTS 16:07:34.840  16:14:37.200
TBI (-60, -101) IKONOS2 — 12:19:29.92  12:24:18.253
TB4 (-3681) ORBVIEW3  17:05:24.287  17:11:06.937
TB2 (-57,-7) ORBVIEW3 23:14:34.641  23:20:06.445

®2 OAREHNESHANTR
Tab.2 Adjusted task planning program

5% TR ¥t fi] LA 1]
b 25 (1 Jul 2007) (1 Jul 2007)
TB10 IKONOS2  12:00:00.0001 12 :05 :36.284
TB8  IKONOS2 12:05:48.452  12:12:42.951
TB9 * SPOT5 18 :45:04.947 18:53:15.158
TB6 SPOT5 12:50:40.971 12:58:21.312
TB5  IKONOS2 15:25:38.156  15:28:52.118
TB7* IKONOS2 15:54:30.374 16 :00 :58. 089
TB3 SPOTS 16:07 :34.840 16 :14 :37.200
TB1  IKONOS2 12:19:29.992  12:24:18.253
TB4* IKONOS2 17 :28 :52.903 17 :35:58. 801
TB2 ORBVIEW3  23:14:34.641 23 :20:06.445
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Fig.3 Relationship diagram between the total number of

planning tasks and discharge tasks as three satellites
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