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PCB bare board defect identification based on multi-scale CNN

LI Renpeng, LI Yunfeng

(School of Mechatronics Engineering, Henan University of Science and Technology, Luoyang Henan 471003, China)

[ Abstract] Printed circuit board (PCB) has various manifestations, and it is difficult to characterize the defects. To address the
problem of difficult identification of printed circuit board defect categories, a method for identifying PCB bare board defects based on
multi-scale CNN is proposed. The method first extracts the multi-scale grayscale covariance matrix features, multi-scale directional
projection features and multi—scale gradient directional histogram features of PCB bare board defects to construct the shallow image
features of defects. Then the feature extraction network based on transfer learning is used to extract the depth semantic features of
PCB bare board defect images, and the obtained shallow image features are fused with the deep semantic features. Finally, the
feature vectors are put into the SVM for classification and recognition. The experimental results show that the algorithm which fuses
deep features and multi —scale shallow features has higher recognition rate for PCB bare board defects than the traditional CNN
algorithm.
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Fig. 1 Algorithm implementation process
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1 Convolution 3x3 64 1
2 Convolution 3x3 64 1
3 Max—pooling 2x2 - 2
4 Convolution 3x3 128 1
5 Convolution 3x3 128 1
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7 Convolution 3x3 256 1
8 Convolution 3x3 256 1
9 Convolution 3x3 256 1
10 Max—pooling 2X2 - 2
11 Convolution 3x3 512 1
12 Convolution 3x3 512 1
13 Convolution 3x3 512 1
14 Max—pooling 2x2 - 2
15 Convolution 3x3 512 1
16 Convolution 3x3 512 1
17 Convolution 3x3 512 1
18 Max—pooling 2X2 - 2
19 Full-connection 4 096 - -
20 Full=connection 4 096 - -
21 Full-connection 1 000 - -
22 SoftMax - -
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Tab. 2 Defect sample statistics
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Fig. 7 Defect identification results
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