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Research on end-to-end fine-grained detection method for
gravel images based on neural network
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[ Abstract] One of the methods of gravel size detection is realized by image segmentation. However, the effect of traditional
methods is significantly reduced for gravel images with serious stacking and a high density. The watershed algorithm can easily cause
under—segmentation, while the Canny operator is too sensitive to noise. Therefore, the paper uses the neural network—based method
to directly complete the grain size estimation of gravel images. To obtain the distribution information of different particle sizes, the
network head regresses the image feature vector into a set of output vectors to represent the gravel distribution of each particle size
range. Through experimental demonstration, the correct rate of the proposed method reaches 97.8%, the error rate is less than 3.5%,
the performance is better than the traditional method.
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Fig. 1 Training process diagram
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Fig. 2 The sampled gravel images
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Fig. 3 Particle size annotation of gravel images
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Fig. 4 Architecture of DenseNet
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