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Apple surface defect detection method based on
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Abstract: Objective: To solve the current situation of manual
screening in most cases of Chinese apple classification. Methods
The infrared and visible image fusion algorithm based on multi-
scale transformation was used to fuse the collected visible image
and infrared image of the apple to obtain a more intuitive fusion
image with defect characteristics, and performed image prepro-
cessing operations on the image to obtain a binary value. The im-
age data set was transformed., and then the AlexNet model of the
convolutional neural network was used to train, verify and detect
the previous Apple surface defect data set. Results: The detection

method has an average accuracy of 99.0% for intact fruit, defec-
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tive fruit, calyx/stalk, calyx/stalk plus defect on the produced
apple surface defect data set, and the average accuracy was
99.0%. The recognition accuracy rate could reach 95.8% , and the
recognition accuracy rate of intact fruit, defective fruit and calyx/
fruit stem plus defect was as high as 100%. Conclusion: This
method has a relatively high detection accuracy for apple surface
defects, which can meet the demand for online classification of
apples.

Keywords: image fusion; defect detection; multi-scale transfor-

mation; convolutional neural network; image processing
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Infrared and visible light image acquisition

Figure 1
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Figure 2 Visible light apple image and infrared

apple image
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Figure 3 Process of fusion image
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Figure 4 Apple classification results
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Table 3 Apple defect recognition accuracy
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