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Abstract Astronomical observation is an important means for space scientific research. ToO (Target
of Opportunity), such as GW (Gravitational Wave) and GRB (Gamma Ray Burst), are significant
phenomena in astronomical observation. The planning of ToO observation is an important task.
Astronomy satellite planning is a complex multi-objective optimization problem. In this paper, the
mission planning requirements and constraints under tiling coverage strategy are abstracted, and the
ToO planning model under tiling coverage strategy is established. Based on the model, a multi-objective
optimization planning algorithm TPA (ToO Planning Algorithm) based on GA (Genetic Algorithm) is
designed. An example is given to illustrate the solution under different parameters, where the simulation

input data is provided by JAUBERT Jean of SVOM team. The simulation result shows that the TPA
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can effectively solve the multi-objective task planning problem of astronomical satellites ToO under

coverage strategy.
Key words

Multi-objective optimization
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Table 2 Input data of Tile
Tile 45 4/ (deg) 74/ (deg) M /min fLoes
1 46.4754098361 —44.2015298511 10 1.91000161867
2 45.75 —44.9938801505 10 1.82690866131
3 47.1774193548 —43.4068584859 10 1.80932834628
4 46.5254237288 ~45.7839671618 10 1.70176233296
228 44.296875 —9.59406822686 10 0.0507893812028
229 43.59375 -8.98929934516 10 0.0501842856465
230 45.0 7.78271438539 10 0.0501176647958
&3 EEEORMAEE
Table 3 Input data of time windows
Tile 45 FFURTE] S TR ] FREEMT [H]
1 23155989 23157698 1709
1 23161132 23163529 2397
1 23166965 23169360 2395
1 23172798 23175191 2393
230 23230989 23233709 2720
230 23236814 23239534 2720
230 23242639 23243347 708
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Fig. 5 TPA algorithm convergence image
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