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A Study on Shape Warpage Defect Detecion Model of Scaffold
Using Deep Learning Based CNN

Song-Yeon Lee” and Yong Jeong Huh""'

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

st

Department of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

Warpage defect detecting of scaffold is very important in biosensor production. Because warpaged scaffold cause
problem in cell culture. Currently, there is no detection equipment to warpaged scaffold. In this paper, we produced
detection model for shape warpage detection using deep learning based CNN. We confirmed the shape of the scaffold
that is widely used in cell culture. We produced scaffold specimens, which are widely used in biosensor fabrications.
Then, the scaffold specimens were photographed to collect image data necessary for model manufacturing. We
produced the detecting model of scaffold warpage defect using Densenet among CNN models. We evaluated the
accuracy of the defect detection model with mAP, which evaluates the detection accuracy of deep learning. As a

result of model evaluating, it was confirmed that the defect detection accuracy of the scaffold was more than 95%.

Key Words : 3D Printing Scaffold, CNN, Deep Learning, Defect Detection Model, Scaffold Warpage
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Fig. 1(a). Measured warpaged scaffold shape.

Fig. 1(b). Measured normal scaffold shape.
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Fig. 3. Square type scaffold widely used in cell culture.
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Table 1. Production environment of detection model

No Element Specification
1 oS Windows 10
2 CPU Intel i7 (64 bit)
3 GPU Geforce RTX 2080 Ti 11GB
4 RAM 64 GB
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Table 2. Performance of scaffold warpage detection

No Defect part Detection performance
1 Left bottom 96.3 %
2 Right bottom 95.9 %
3 Both bottom 95.3%
Average 95.8%
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