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Development of Bar Counting Inspection Technology for Bundled

Round Steel Bars by Using Deep Learning

Kenta KIMATA and Takeru YOSHIDA

Synopsis

Specialty steels are used in parts for automobiles, aircraft, and other industrial machinery. Since each steel grade has different
characteristics, identification control in special steel production lines is important. One example of identification control is

counting the number of bundled round steel bars. To count the number, it is important to count without excess or deficiency.

Conventionally, operators count visually, but this method may cause errors due to human error. To solve this problem, we
developed an image processing method for counting the number of bundled round steel bars using a camera, bar lighting, and Al

technology.
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Table. 1. Development Specification.

Target Bundled round steel bars
Number of pieces _
per bundle 2-100
Material diameter 25=¢p=85 mm

Condition of steel Surface roughness, With or
edge surface affecting |without a label, Painted or
brightness variation not, Sloping end face

Target inspection time

per bundle Less than 0.5 sec

Target counting accuracy (100 %
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Fig. 1. Image-acquisition method for counting bundled

round steel bars.
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Fig. 2. Conventional image processing procedures.
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Fig. 3. Euclidean distance transform method.
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Table. 2. Counting results by Image processing.

OK NG
(Number matching)  (Number not matching) Total
Number
of images 4023 185 4208

Counting accuracy = 4023 + 4208 = 95.6 %

Table 3. Example of image processing results.
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Fig. 4. Mask R-CNN architecture.
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Table 4. Calculation condition.

Model Mask R-CNN

Backbone ResNet50-FPN

Number of 120
training data Training: Validation = 100 : 20

Number of
test data 4208
Optimizer Stochastic Gradient Descent (SGD)

Input image Ground truth

Ji = 0.935, Di = 0.966
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Fig. 5. Comparison of detection accuracy in Mask R-CNN and Otsu binarization.
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Table 5. Counting results by Mask R-CNN.

OK NG

(Number matching)  (Number not matching) Total

Number

of images 4196 12 4208

Counting accuracy = 4023 + 4208 = 95.6 %
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Table 6. Example of Mask R-CNN results.

Sample Input image

Mask R-CNN

Distance

transform Thresholding Result

Over-detection OK
by deep learning (8=28)
Predicted number
8
Overlook
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10
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Table 7. Production environment specifications.

PC Jetson AGX Xavier®
(K] Ubuntu 18.04
Power consumption (30 W
Python 3.6.9
Software Pytorch 1.7.1
CUDA 10.2
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Fig. 6. Detection accuracy and processing time depending on AMP and input image size.
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