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Modeling and solving for task dispatch problem of

vehicular optical observation equipment

CHAI Hua' , SONG Xumin', ZHAO Qian’, HU Tao’
(1. School of Space Command, Space Engineering University, Beijing 101416, China; 2. Beijing Institute of Remote Sensing Information,
Beijing 100089, China; 3. China Satellite Launch and Tracking Control General, Beijing 100094, China)

Abstract ; For the purpose of raising observation effectiveness and improving observation capability, the problem of observation task dispatch of

vehicular optical observation equipment was addressed. The problem was modeled as one that aims to find the optimal observation plan. The

mathematical description of observation plan was presented, the constraints which a plan must satisfy were summarized and the metrics which testify

the plan quality were proposed. The multiple-attributes-decision-making method was employed to calculate the overall efficacy of plans and the

optimal plan was obtained by sorting. Sample simulation showed the effectiveness of the proposed approach. The model and method fulfilled in this

paper were novel and extendible, which is valuable for the application of vehicular optical observation equipment.
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Fig.1 Description of observation plan
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Fig.2 Typical observation process of single equipment
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Fig.3  Typical observation process of single station
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Fig.5 Universal set of observation windows of all stations for all targets
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Tab.4  Observation window set of stationl to target 1

W H TG a2 SRS %) 7 F B
G (UTCG) (UTCG) K/s
1 2018 -06-01T04:13:32 2018 —06 —01T04:14.48 76
2 2018 06 —02T10:40:52 2018 —06 —02T10:41:45 53
3 2018 06 —03T10:49:07 2018 —06 —03T10:50:58 111
4 2018 -06 —04T03:06:18 2018 —06 —04T03:07:29 71
5 2018 06 —04T10:57:40 2018 —06 —04T10:59.52 132
6 2018 06 —05T03:14:34 2018 —06 —05T03:16:34 121
7 2018 =06 —05T11:06:21 2018 —06 —05T11:08:34 132
8 2018 06 —06T03:23:08 2018 —06 —06T03:25:22 135
9 2018 -06-06T11:15:14 2018 —06 —06T11:17:03 110
10 2018 —06 —07T03:31:54 2018 —06 —07T03:34;01 128
11 2018 =06 —07T11:24:37 2018 —06 —07T11:24:59 22
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Fig.6 Total move distance of feasible observation plans
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Fig.7 Total time interval of feasible observation plans
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Tab.5 The optimal observation plan

e W AR FFURITZI(UTCG) LRI %] (UTCG)
E; S, T, 2018-06-05T09:05:21 2018 —06 —05T09:06:52
Es S, Ty 2018 -06-05T22:47:27 2018 —06 —05T22:49.34
E, S, Ty 2018 -06-06T22:56:06 2018 —06 —06T22:58:20
E, S T, 2018-06-07T21:03:29 2018 —06 —07T21:05:30
E, S, T, 2018-06-07T01:58:51 2018 —06 —07T02:01:00
E, S, T, 2018-06-01T16:25:56 2018 —06 —01T16:26:51
E, S; Ty 2018 -06-04T22:44:58 2018 —06 — 04T22:47:00
E, S, T, 2018-06-01T09:02:25 2018 —06 —01T09:04:39
E, S, T, 2018 -06-021T09:11:09 2018 —06 —02109:13:19
E; S, T, 2018-06-02T15:01:38 2018 —06 —02T15:03:53
E, S T, 2018-06-03T15:10:26 2018 —06 —03T15:12:28
Es S, T, 2018 -06-03T21:00:52 2018 —06 —03T21:03:06
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