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Abstract: Satellite constellation optimization design is different from methods such as direct de-
ployment of satellites or deployment of satellites after ordinary iterative calculations, and the pur-
pose is to achieve better constellation observation effects in limited resources. Through the use of
genetic algorithm, based on the satellite constellation configuration model, the satellites in the
constellation that are more effective in target observation and have a short revisit period are ob-
tained, and the optimal satellites are used to generate the Walker constellation network, which a-
chieves high-precision observation and coverage of the target area by the results. The method a-
voids complicated calculations and subjective weighting calculations, and obtains a more efficient
satellite constellation configuration design strategy under the premise of mutual constraints on eco-
nomic costs and observation effects. By using this optimization design strategy in the selected sat-
ellite constellation configuration, compared with the deployment before optimization, the
optimized “Shenzhen-1" satellite constellation improves the overall observation performance of the

target area and the global region by 90%.
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Fig. 1 “Shenzhen-1" satellite constellation network

geometric design diagram
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Tab. 1 Satellite constellation configuration orbit

attributes and indicators
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Fig. 2 Geometry diagram of two coordinate systems
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Tab. 2 Six numbers of classic satellite orbits
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Fig. 3 Genetic algorithm concept flow chart

RPN EA TR EEON K o WUTR B AR RE N
Bl BB G AR TE LA 4 R .

;|el

il|Ql|w1|M1| FLACI|

aK

eK

iK|QK|wK|MK| FLAGK

B4 DEEEREHNEREEE

Fig. 4 Satellite constellation cluster orbit chromosome map
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Fig. 5 Schematic diagram of coverage calculation plane
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Tab. 3 Basic information of optimized satellite constellation configuration
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Fig. 6 Diagram of revisit cycle after constellation optimization
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Tab. 4 Optimized constellation’s coverage time table in

China during the revisit period
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Tab. 5 Better individual satellite solutions in the

constellation obtained by genetic algorithm
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Tab. 6 Detailed parameter table of satellite constellation configuration generated by genetic algorithm optimization
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Fig. 7 Schematic diagram of revisit cycle of satellite

constellation optimized by genetic algorithm
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Tab.7 Performance comparison between the optimized

model obtained by genetic algorithm and the

optimized model of “Shenzhen-1”
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