MALEHE - $£08% - £ 028 - 2026 £03 A DOI: https:/doi.org/10.12345/smg.v8i2.37726

Research on the Strategy of Improving the Precision of
Coal Mine Geological Exploration Based on Multi-source
Data Fusion

Hao Song Chao Yang
Shanxi Xiangkuang Shangliang Coal Industry Co., Ltd., Changzhi, Shanxi, 046200, China

Abstract

Coal mine geological exploration serves as the foundational step for ensuring safe coal mining and efficient resource utilization,
with its accuracy directly impacting mine design, mining layout, and disaster prevention measures. Traditional exploration methods,
constrained by single-source data and limited methodologies, face challenges such as fragmented information, insufficient spatial
resolution, and low prediction accuracy. This study focuses on multi-source data fusion technology, systematically analyzing the
spatial correlation characteristics of coal mine geological information and the collaborative mechanisms of multidimensional data.
It proposes an integrated exploration system that combines seismic measurements, borehole data, remote sensing images, and
geophysical inversion data. Through developing Bayesian optimization and machine learning-based fusion algorithms, the research
achieves multi-scale data weighting and error correction, while establishing an intelligent geological structure recognition model.
Results demonstrate that the multi-source fusion approach significantly improves the accuracy of coal seam thickness prediction, fault
identification, and concealed structure detection, providing theoretical foundations and technical support for the digital and intelligent
transformation of coal mine exploration.
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