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Abstract

In mining operations, complex geological conditions and dynamic engineering environments pose significant challenges to
measurement accuracy and safety. Traditional surveying methods demonstrate limitations in maintaining control network stability,
conducting roadway/slope surveys, and monitoring subsidence, failing to meet the demands of precision management and safe
production. As a critical foundation for mine construction and operations, engineering surveying supports spatial data acquisition
and risk control in mining areas. The integration of modern mapping technologies presents new opportunities to enhance surveying
capabilities. This study investigates engineering surveying techniques and modern mapping applications in complex geological
environments, aiming to drive technological innovation and integration in mining measurement methods, thereby providing robust
technical support for safe production and scientific management in mining operations.
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