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Research on multi-source data fusion processing method in
geological engineering survey

Hongbing Cheng
Shantou Geological Survey Center, Guangdong Bureau of Geology, Shantou, Guangdong, 515000, China

Abstract

Geological engineering surveying plays a crucial role in infrastructure construction, resource exploration, and geological disaster
monitoring. As the geological environment becomes increasingly complex and data sources diversify, traditional single-measurement
methods struggle to meet the demands for precision and efficiency. Multi-source data fusion technology integrates various types
of heterogeneous information, including GNSS, remote sensing, LiDAR, geophysical measurements, and drilling data, to achieve
the complementarity, enhancement, and optimization of spatial information, thereby improving the completeness, accuracy, and
timeliness of measurement data. This paper systematically explores four key areas: multi-source data type analysis, preprocessing
techniques, fusion algorithms, and system integration. It focuses on core aspects such as spatial registration, weight allocation, and
accuracy assessment, and discusses the practical value of fusion processing in engineering practice, considering the actual needs
of geological modeling and disaster monitoring. The study shows that the reasonable construction of fusion models and processing
procedures can enhance the value of geological survey data and support decision-making, providing technical assurance for the
digital transformation of geological engineering.
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