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Abstract: To address the NP-hard problem of remote sensing satellite mission planning, this paper proposes a novel gravitational ge-

netic search algorithm (GGSA). This algorithm integrates the rapid convergence capability of the gravitational search algorithm (GSA)

with the global exploration strength of the genetic algorithm (GA), and optimizes the solution process through a three-phase hybrid

strategy (gravitational search, elite crossover, and directional mutation). At the theoretical level, convergence proof and complexity

analysis O(TxNx(P+NxD)) are provided. At the application level, the algorithm's suitability for deployment conditions involving low

earth orbit (LEO) optical remote sensing satellites is clarified. Simulation results across six distinct scenario types demonstrate that

GGSA exhibits superior capability in handling complex remote sensing satellite mission planning problems, achieving significant ad-

vantages in both convergence speed and search accuracy.
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