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Abstract: Aiming at the problems of complex underwater survey environment, high safety risks of traditional technologies
and insufficient detection accuracy in abandoned mines, taking the comprehensive treatment project of Jinjia Sulfide Iron
Mine in Xiamatang Town, Nanfen District, Benxi City as an engineering example, the detection technology of the Hetun
IV-A small remotely operated underwater vehicle (ROV) is applied to the hydrogeological survey of abandoned mines. This
paper expounds the basis for robot equipment selection and its core technical parameters, systematically sorts out the whole
process of pre-detection preparation, field operation and data processing, analyzes the survey achievements of robot detection
in aspects such as roadway water gushing characteristics and pollution source tracing, and compares the application
differences between this technology and traditional survey methods. The results show that the Hetun IV-A underwater robot
can complete full-coverage detection of 2333 m underground roadways in abandoned mines, accurately identify the
three-dimensional spatial structure of roadways and the law of mine water gushing, and realize fixed-point water and soil
sampling at key underwater positions, providing high-precision hydrogeological data for comprehensive mine treatment.

Downhole robot detection technology realizes unmanned operation in abandoned mine survey, makes up for the deficiencies
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of traditional technologies in hidden area detection and underwater sampling, and improves the safety, accuracy and
efficiency of survey work. This paper analyzes the existing problems in the technical application and puts forward
optimization countermeasures, providing an engineering reference for the popularization and application of this technology in
hydrogeological surveys of similar abandoned mines.
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Fig. 1 Hetun IV-A underwater robot
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Fig. 2 Downhole robot detection photo
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Fig. 3 Profile of mine roadway structure
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Fig. 4 Plan of mine roadway structure
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