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Precision Control of Mine Underground Penetration Survey
Based on Gyroscopic Orientation

Bin Zhang
Shanxi Xinzhou Shenda Wanxin Anping Coal Industry Co., Ltd., Xinzhou, Shanxi, 034100, China

Abstract

To address the constraints of complex underground coal mine environments on the accuracy of penetration surveying, this paper
takes gyroscopic orientation technology as the core, combines with practical underground surveying scenarios, analyzes key factors
affecting measurement accuracy, and proposes targeted accuracy control strategies. By establishing a practical model and conducting
comparative experiments, the applicability and reliability of gyroscopic orientation technology in underground penetration surveying
are verified. Data tables are used to quantify accuracy indicators, and measurement processes are optimized with the help of
diagrams. The study shows that this technology can effectively counteract interferences such as underground magnetic fields and
light, controlling penetration surveying errors within the allowable range, thus providing data support for efficient tunneling in coal
mines.
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