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Research on online detection algorithm of ironmaking pelletizing

particle size based on semantic segmentation
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Abstract: In the process of iron ore agglomeration there are strict requirements for the pelletizing particle size. In order to
detect the pelletizing particle size in real time based on the analysis of the dynamic region image of the balling device a
pelletizing segmentation algorithm on foreground extraction and adhesion segmentation is proposed. In order to solve the
problem of mineral powder interference in the background of image pelletizing on the basis of Unet a separable
convolutional structure is integrated and a lightweight DSC—Unet foreground segmentation network is designed to ensure the
robustness of foreground segmentation. At the same time in view of the overlapping problem of pelletizing a watershed
segmentation method based on distance transformation is used to realize the segmentation of foreground adhesion and then
the diameter of the pelletizing is obtained by circular fitting. The experimental results show that the segmentation accuracy
of the algorithm involved reaches 97% which is better than other existing algorithms and meets the detection requirements.
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Fig. 8 Pellet segmentation results of DSC-Unet algorithm
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Fig. 11 Mask labeling of adhesion pellets 13
Fig. 13 Extraction flowchart of pellet contour
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Fig. 18 Comparison of results of different segmentation methods for ballet images
1
Table 1 Segmentation results of different network models on the test set
A P R O1ou /MB /s
Segnet 0. 88 0.95 0. 64 0. 62 14.7 0.52
Pspnet 0. 84 0. 86 0.55 0.50 46. 8 0.47
Deeplabv3 + 0.83 0.91 0.50 0.47 28.2 0.53
Unet 0.91 0.92 0.75 0.70 13.3 0.53
DSC-Unet 0.93 0.96 0.78 0.76 9.5 0.45
; Ny o
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Table 2 Recognition accuracy of different

segmentation methods

/ /
88 48 0. 65
OTSU 73 63 0.54
26 110 0.19
Segnet 103 32 0.76
Pspnet 25 111 0.18
Deeplabv3 + 71 65 0.52
Unet 105 30 0.77
DSC-Unet 101 35 0.74
132 4 0.97
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