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Research on rock layer section image segmentation based on improved YOLOvS
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Abstract: Mastering the characteristics of oil rock layering such as color, width, area distribution, and pattern arrangement is crucial
for the exploration and development of oil and gas resources. However, due to the fine and compact nature of rock samples’ layering,
manual observation and statistics are difficult. Therefore, rock layering image segmentation technology has become an essential tool for
analyzing, evaluating, and statistically analyzing these features. The layers in rock layering images are closely arranged, and the color
differences are minimal, making it difficult for existing image segmentation techniques to achieve precise differentiation. Moreover,
the continuity of rock layering and the high resolution of image acquisition equipment lead to the inability of existing methods to
achieve continuous segmentation. To enhance the effect of rock layering segmentation, this paper proposes an improved YOLOv8-based
layering segmentation algorithm. The main content of the algorithm includes: improving the YOLOVS network by combining the shape
distribution characteristics of rock layering, using adaptive shape convolutional kernels to replace the shallow convolutional modules of
YOLOVS, thereby enhancing the model’s expressive ability for layering shape features; introducing a spatial attention fusion mechanism
based on Vision Transformer, efficiently extracting and weighting the fusion of features from different regions of rock layering samples,
which significantly improves the model ‘s ability to distinguish between layers of different colors; experimental results show that this
method, when dealing with highly dense and low color difference layering, exhibits superior segmentation performance compared to
traditional segmentation methods and other segmentation network models, with higher segmentation accuracy and robustness.
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Fig. 6 Visualization of comparison results
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