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Abstract : Multi-beam bathymetry technology holds a pivotal position in fields such as ocean exploration and

submarine topographic mapping, and survey line optimization is crucial for improving measurement

efficiency and data accuracy. This study aims to address issues such as missed measurements and

data redundancy in the current multi-beam survey line layout through a combination of geometric analysis

and multi-objective planning, thereby improving measurement quality and efficiency. In terms of research

methods, a calculation model for the coverage width and overlap rate of survey lines in two — dimensional

and three — dimensional sea areas is established using spatial analytic geometry, and a planning

model considering multiple objectives such as coverage width, overlap rate, and measurement cost is

constructed. The model is solved through a one — dimensional traversal search algorithm. The study finds

that under different sea area conditions, based on this method, an optimal survey line layout plan can be

obtained, providing new ideas and methods for multi — beam survey line optimization.

Keywords : multi-beam bathymetry; geometric analysis; multi-objective programming; survey line

optimization; model solving
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