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Method for Selecting Power Transmission Lines Based on Spatial Analysis

GU Yu, ZHAO Hang
Shenyang Planning & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: The method of selecting power transmission lines based on spatial analysis provides a systematic solution for path planning
under complex terrain and ecological constraints by integrating multi-source geographic data and multi-objective dynamic
optimization algorithms. Research on integrating multidimensional factors such as terrain elevation, land distribution, geological risks,
and transportation costs, constructing an adaptive weight adjusted cost surface model, and combining improved path search algorithms
and 3D visualization verification technology to achieve route generation that prioritizes obstacle avoidance and optimizes economy
and safety. Model validation shows that this method can effectively balance the complementary advantages of manual experience and
algorithm efficiency, while reducing the subjective bias of traditional line selection and improving the response accuracy to implicit
spatial constraints. The research provides a scalable technical framework for power engineering line selection, and its methodology has

reference significance for intelligent planning similar to linear infrastructure.
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