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Fig. 1 Proposed cascade-type CNNs for binary classification of defective and non-defective.
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Fig. 2 Support vector machine after one—class learning.
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Abstract

In this decade, deep convolutional neural network called CNN has been attracting attention due to its high
ability of image recognition and other applications. In this paper, a design and training tool for convolutional
neural network (CNN) is developed. The tool requires no knowledge and experience about C++ or Python. As
a test trial, a CNN is designed using the tool to inspect defects such as crack, burr, protrusion, chipping and
spot which occurs in the manufacturing process of resin molded articles. The multi-class CNN is trained with
a large number of training images of each category. Then, a cascade-type CNN consisting of multiple binary-
class CNNss is also proposed to classify target test images into OK or NG category including defects such as
crack, burr, protrusion, chipping and spot. A metrics using miss-classification rate is applied in order to
compare the performance of Support Vector Machine (SVM) and the proposed cascade—type CNN. Moreover,
transfer learning approach is applied to the visual inspection system to improve the classification performance.



