HFEA T AEY o] 7] seh3] A A21d A25(20229 69)
Journal of the Semiconductor & Display Technology, Vol. 21, No. 2. June 2022.

(=) P — s | — —
Hold 2dne|ES 0|Est 3p=2iE SHEE o
¥H ZAsh x| 2@ st A7
ojse’ s8N
BT S H S rw dstel wrtE =Y Aget,
TRl engEn vlERYATER

A Study on Surface Defect Detection Model of 3D Printing Bone Plate
Using Deep Learning Algorithm

Song Yeon Lee’ and Yong Jeong Huh™"'

“Department of Mechatronics Engineering, Graduate School of Korea University of Technology and Education,
*TSchool of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

In this study, we produced the surface defect detection model to automatically detect defect bone plates using a
deep learning algorithm. Bone plates with a width and a length of 50 mm are most used for fracture treatment.
Normal bone plates and defective bone plates were printed on the 3d printer. Normal bone plates and defective bone
plates were photographed with 1,080 pixels using the webcam. The total quantity of collected images was 500. 300
images were used to learn the defect detection model. 200 images were used to test the defect detection model. The
mAP(Mean Average Precision) method was used to evaluate the performance of the surface defect detection model.
As the result of confirming the performance of the surface defect detection model, the detection accuracy was 96.3 %.

Key Words : Bone plate defect, Convolution neural network, Detection model, Surface defect, 3D printing defect
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(a) Bone plate dimension

(b) Bone plate shape
Fig. 1. The dimension and shape of the bone plate.
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Table 1. Image quantity of bone plates

No Bone plate type Quantity(ea)
1 Normal 100
Crack 200
3 Deform 200
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Table 2. The photograph conditions of bone plates

No Specification Condition
1 Brightness 1,200 Im
2 Photograph distance 200cm
3 Color temperature 6,000 K
4 Background color Black
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Fig. 2. Images of defected bone plate.
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