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Abstract: In this study, we proposed a surface change monitoring method combining oblique photography 3D model with digital elevation model

(DEM), aimed at enhancing the precision and operability of open-pit mining supervision and environmental protection. By comparing the

elevation differences between two DEM datasets and combining binarization and morphological operation techniques, we accurately extracted

3D coordinates of surface changes, calculated of cut and fill volumes, assessed mining compliance, and visualized results in 3D model. The key

findings demonstrate that this method is highly automated, enabling efficient comparative analysis of DEM data and significantly improving the

accuracy and efficiency of surface change monitoring. Additionally, 3D rendering technology can enhance the intuitiveness and readability of

data. The method can also be applied to various tasks such as land degradation, urban expansion and disaster assessment. With further technological

developments, it is expected that more automated and intelligent elements will be introduced, providing more effective technical support for

future resource management and environmental protection.
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