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[Abstract] With the rapid development of remote sensing technology and artificial intelligence (AI), their
integration in Earth system science has demonstrated extensive potential. This paper first reviews the
fundamental principles of remote sensing geology and its critical role in surface information acquisition, while
summarizing the current state and typical algorithm models of Al technology. Subsequently, it analyzes the
challenges faced by remote sensing geology in data acquisition, processing, and interpretation, and explores the
potential of Al in improving data processing efficiency and enhancing information extraction capabilities.
Furthermore, the compatibility between remote sensing data and mainstream Al models, as well as strategies for
multi—source data fusion, are investigated. Through case studies on typical application scenarios, including land
cover classification, change detection, and mineral resource exploration and assessment, the practical
effectiveness of Al—enhanced remote sensing geological applications is validated. Finally, this study outlines
future technical evolution directions for the deep integration of remote sensing geology and Al, and discusses
their potential in interdisciplinary research and industrial development, providing theoretical support for future
studies and applications.
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