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Abstract: The intelligent counting method of steel based
on the deep learning target detection technology is studied
in this paper. First, many pictures of steel bars, round
steel pipe, and square steel pipe at the construction site
are obtained and marked, and a data set containing nearly
400 000 counting points is constructed. Based on the
YOLOv4 object detection algorithm, an intelligent steel
counting model is established, and the counting accuracy
of the steel model is improved by improving its network
structure, loss function, and adopting appropriate
training strategies. The maximum average precision of the
model is 91.41%, with a mean absolute error of 4.07. Based
on the above achievements, an APP software is

developed, and the real-time counting is completed by
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taking photos and uploading them.
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Tab. 1 Statistics of all kinds of steel
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Fig. 1 Example of steel labeling
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Fig. 2 Result of steel clustering
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Fig. 3 Detection of square steel tube and circle pipe using horizontal frame
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dimensional Gaussian distribution
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Fig. 6 Network of counting model of square steel pipe
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Tab.3 Comparison of test results of various neural network structures

GWD KL
b= R ASFF
AP MAE RMSE AP MAE RMSE
1 PSAM N 85.67 4.72 7.36 85.01 3.87 6.79
2 CBAM"® N 88.42 3.73 5.62 86. 60 4.22 6.18
3 SE!® N 86. 84 4.37 6.62 85. 48 4.25 6.00
4 Triple attention'*"’ N 87.17 3.65 6.17 86.67 4.00 7.00
5 PSA Y 84.45 3.92 5.79 84.78 4.50 7.26
6 CBAM Y 88.50 3.65 5. 88 85.76 3.98 6.63
7 SE Y 91.41 4.07 5.85 83.80 4.45 6.74
8 triple attention Y 84. 99 4.70 7.40 83.20 4.21 6.80
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Fig. 11 Comparison of result before and after
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