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Abstract

Underground power pipelines are crucial components of urban infrastructure, and ensuring the stability of urban power systems
hinges on their safe operation and precise mapping. However, strong electromagnetic fields generated by high-voltage equipment
interfere with pipeline mapping operations, leading to reduced detection accuracy and increased positioning errors. This study
investigates the formation mechanisms of high-voltage electromagnetic interference during underground power pipeline mapping,
exploring feasible shielding methods and precision enhancement strategies. The research emphasizes the combined effects of active/
passive shielding coordination, optimized detection equipment layout, signal processing techniques, and multi-source information
integration. Both theoretical analysis and practical applications demonstrate that appropriate shielding and optimization measures can
significantly improve mapping accuracy and enhance the stability of underground power pipeline detection.
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