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Design of thermal defect detection system for food

storage room based on robotic arm
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Abstract: Objective: To improve the defect detection efficiency of
the enclosure structure of food storage devices. Methods: A
robotic arm inspection trolley based on host computer control was
proposed. The acquisition path was planned according to the area
of the enclosure structure. The improved Ostu image
segmentation method was used to analyze the acquired thermal
infrared images and output the "defect" parts. Size and position
coordinates, and finally verify the effectiveness of the detection
through the defect detection rate and false detection rate. Results:
The detection mechanism can completely scan and collect thermal
infrared images of the enclosure structure of food storage and
The image segmentation method can

transportation devices.

clearly describe the size of the heat source. The detection rate and

false detection rate of " defects" were 92% and 6.6%.,
respectively.  Conclusion; The detection mechanism can

completely scan and collect the thermal infrared image of the food
storage room envelope, and the image segmentation method can

clearly describe the size of the heat source, which meets the prac-
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tical application requirements of mechanical vision detection.
Keywords: image segmentation; robotic arm; defect of enclosure

structure; machine vision
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Figure 1 Structure of the device
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Figure 2 Robot arm simulation
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Table 1 D-H parameters of the UR5 manipulator
MW 0,/ A a,/C) i d,/mm K a,/mm
FF 1 0 90 89.20 0
FF 2 —90 0 0.00 —425
3 0 0 0.00 —392
FF 4 —90 90 109.30 0
5 0 —90 94.75 0
T 6 0 0 82.50 0
1 2 3
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Figure 3 Crawler walking machine
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Figure 4 Hall element
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Figure 5 Schematic diagram of the calculation of the

area of the camera’s field of view
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Figure 6 Detection path planning
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Figure 7 Wall detection path planning
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Figure 9 Thermal infrared image and grayscale image
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Figure 11  Original image and processed image
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Figure 12 Detection parameter setting interface

diagram
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Table 2 Ta(:z) results for thermal defects set to 50

DIARS AL F AR/ m A ET AR/ cm?® SEPRTERY em? AR/ %0

1-5 0.23,1.53 20.32 19.7 3.1
2-3 1.72,1.93 39.70 39.2 2.5
3-2 2.37,0.63 15.73 15.5 1.2
4-3 2.58,1.38 31.37 29.8 5.2
5-6 3.29,1.69 16.90 16.5 2.4
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Table 3 Ta(:) results for thermal defects set to 70

IR 7 B A4/ m R AR/ om? BRI AR/om? TETRRIR2E/ /6

1-5 0.34,1.51 20.88 19.7 5.9
2-3 1.71,1.74 40.20 39.2 2.5
3-2 2.41,0.84 15.80 15.5 1.9
4-3 2.28,2.03 31.72 29.8 6.4
5-6 3.09,0.67 17.32 16.5 5.1
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Table 4 Ta(i) results for thermal defects set to 90

XIRpRT B AR/ m AN HAR/ em?® SEPRTEIRY em® TR R 22
1-5 0.33,1.51 20.90 19.2 10.3
2-3 1.59,1.64 42.70 38.5 6.3
32 2.31,0.84 14.30 15.1 8.4
4-3 2.48,2.03 33.71 30.5 7.2
5-6 2.99,0.67 18.70 17.0 6.8
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