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Image segmentation techniques for processing scanning electron microscopy (SEM) images can enhance the
efficiency of oil and gas field exploration. This study initiates by reviewing the limitations of traditional SEM
image segmentation methods (threshold-based, boundary-based and region-based), especially the challenges
in processing complex structures and high-noise images. Subsequently, the basic principle of deep learning
technology in image segmentation is deeply discussed, with a specific emphasis on the superiority of Convo-
lutional Neural Network (CNN) architectures such as Fully Convolutional Networks (FCN) and U-Net in SEM
image segmentation research. Finally, the challenges facing the current research are analyzed, encompassing
difficulties in data annotation, the enhancement of model generalization capabilities and the processing of
multi-modal SEM images. Prospects for future research directions are also put forward.
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