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Abstract; To address the real-time performance limitations of traditional visibility calculation methods caused by the in-
creasing number of in-orbit satellites and complex missions, research on the satellite visibility rapid acquisition method is con-
ducted. A multi-level grid-based satellite visibility calculation method is proposed, which utilizes a spatial quad-tree struc-
ture to divide the Earth’s surface into multi-level grids, presents a multi-level network-based satellite visibility calculation
method. and employs a bottom-up recursive filling approach to construct a quad-tree visibility grid. Experimental results
demonstrate that the proposed method takes only 14. 79 seconds to compute the visibility of 100 satellites for 10, 000 tar-
gets, significantly improving computational efficiency compared to 23. 08 hours required by the System Tool Kit (STK),
thereby confirming its superior computational efficiency.
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