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Research on particle size segmentation of sinter mixture based
on HGM-UNet
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Abstract: In order to solve the problems of image edge blurring, low accuracy caused by insufficient multi-scale feature
extraction and large existing models in the current sinter mixture particle size detection methods,a particle size detection
model for sinter mixture based on HGM-UNet network is proposed. The model adopts Ghost convolution, which effectively
reduces computational complexity and memory consumption by introducing lightweight convolutional kernels and sparse
feature graph representation. The UNet encoder part is improved by the Haar wavelet downsampling module, which fully
extracts multi-scale features and improves the accuracy of the model. The MSCA attention mechanism is introduced to
improve the accuracy of boundary recognition and structural details. The boundary-weighted cross-entropy loss function is
added to better learn and retain the boundary information of the target object,and improve the segmentation accuracy of the
particle size of the sinter mixture. The sinter mixture data set is established and verified by comparison. The results show
that the proposed model is 2. 50% higher than the mloU,2. 58% higher PA,2. 55% higher Dice coefficient, and 25. 4%
lower parameter quantity than the traditional UNet network.
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Fig.2 UNet segmentation results
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Fig.3 Schematic diagram of Ghost convolution
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Fig. 6 HGM-UNet network structure diagram
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Table 1 Results of ablation experiments
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Fig. 10 Segmentation results of different algorithms
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Table 3 Particle size statistical results of sinter mixture

Eg4is AT /mm FEGH/mm R2E/%
1 5.56 5.66 1.80
2 4.98 5.10 2.41
3 6. 47 6.38 1.39
4 5.72 5.91 3.32
5 6.09 5.97 1.97
6 5. 88 5.97 1.53
7 6.31 6.01 4.75
8 5.92 6.00 1.35
9 4.73 4.78 1.06
10 6. 15 6.03 1.95
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