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Abstract

Traditional surveying and mapping means have been difficult to meet the needs of modern engineering for accurate perception of
underground space, especially in the reconstruction of old urban areas, rail transit construction and other scenes, the dislocation laying
of underground pipelines and unknown geological hidden dangers interweave, bringing potential threats to the safety of engineering.
Although the current underground exploration technology has made great progress, there are still technical bottlenecks in the signal
analysis in complex electromagnetic environment and the collaborative processing of multi-source heterogeneous data. In addition,
the dynamic evolution characteristics of geological structure make the traditional static mapping mode face adaptive challenges. This
structural contradiction between technology supply and engineering demand is promoting the transformation of underground exploration
technology system to the direction of intelligence and integration. How to establish a technical path that combines the detection accuracy
and operation efficiency has become an urgent topic to be broken through in the field of surveying and mapping engineering.
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