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Research on wheel swing detection algorithm of sintering machine based
on improved DeepLabv3 +

ZHANG Hao CHEN Bo MEI Jiarui YANG Husheng WANG Yueming
( School of Automation and Electrical Engineering Inner Mongolia University of Science & Technology

Baotou 014010 Inner Mongolia China)

Abstract: As an important equipment in the sintering process the health state of the wheel axle of the sintering machine
is of great significance to the safety production of the sintering machine. As a typical feature of axle failure wheel
oscillation can be used to monitor and warn of axle failure. In view of the lack of effective means for early warning of wheel
axle failure of sintering machine in the production site a detection scheme based on wheel swing angle is proposed and a
detection algorithm for wheel swing of sintering machine based on improved DeeplLabv3 + is constructed. The algorithm
selects the model with the best wheel segmentation performance by comparison. According to the segmented wheel mask
image the minimum external rectangular frame between the reference line and the wheel is determined the swing angle of
the wheel is determined by its included angle and early warning rules are set. By comparing the wheel swing angle with
the early warning rules the wheel swing is classified according to the risk level. The experimental results show that the
average intersection and union ratio of the optimally improved DeepLabv3 + model is increased by 1. 7% and the model
size is reduced by 92.9% compared with the initial model. It is used as a segmentation model to detect the swing angle of

the wheel and the angle error reaches less than 0. 6° in the set range. The average correct detection rate of 96. 1% is
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measured by using the set early warning rules to determine the wheel swing fault and the automatic detection system for
wheel swing is designed on this basis which could provide technical support for the diagnosis of wheel axle fault.

Key words: semantic segmentation; swing detection; axle failure; sintering machine trolley; detection system
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Fig.1 Hardware diagram for monitoring the wheel

swing of sintering machine
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Table 1 Comparative test of semantic segmentation

model of wheel region

/MB Suira Sutou
PSPNet 183.20 98. 46 95.18
U-Net 172. 40 98. 84 95.42
DeepLabv3 + 162.20 98.94 96. 25
D, 11.25 98.23 95.56
D, 11.25 98.25 95.57
D, 11.70 98. 44 96. 81
D, 11.63 98.52 96. 92
D, 11. 46 99.12 97.95
*Supa » Shitou
1
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Syeas Swiev o
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Fig. 2 Effect of wheel swing angle based on wheel mask
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Fig.3 Wheel swing multiple detection process
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Linux Table 3 Experimental detection results of wheel swing
Ubuntul8. 04, Tensorflow2. 2, /%
4.2 50 47 3 0 94. 00
DeepLabv3 + 35 33 1 1 94.29
D 15 15 0 0 100. 00
2 o
2 DeepLabv3 + D, YOLOvV7
Table 2 Wheel swing angle error results using the
improved DeepLabv3 + model D; (%)
PyQi5(
1 1.04 0.95 0. 045 0.05 Python ) .
3 3.19 2.88 0. 155 0.19 . . .
5 5.21 4.98 0. 115 0.21 . 4 o
7 7.34 7.45 0.395 0.45
9 9.31 9. 14 0.225 0.31
11 11.54 10.78 0. 380 0.54 o
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Fig. 4 Effect of wheel swing monitoring system of

sintering machine
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