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Segmentation of Apple’s External Defect
Based on Near-Infrared Hyperspectral Imaging System

Ahyeong Lee, Jinse Kim, Suk-Ju Hong

Department of Agricultural Engineering, National Institute of Agricultural Sciences
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Abstract The value of fruit is determined by external qualities, such as shape, size, color, and external
defects, as well as internal qualities, such as sweetness, acidity, firmness, and internal defects. Among
these factors, external quality is a crucial factor affecting the purchasing decisions of consumers.
Currently, workers in agricultural products processing centers mostly select fruit manually. This study
utilized near-infrared hyperspectral imaging as a non-destructive inspection technique to replace visual
inspections. Hyperspectral reflectance images in the wavelength range of 987 to 1700 nm were acquired
for apples with scabs and cuts. For defect discrimination, the spectra of the defect and sound areas were
extracted from the hyperspectral images. Two wavelength selection algorithms and three machine
learning algorithms were used to discriminate the defect areas. The k-NN model exhibited the highest
discrimination accuracy. The defect sites were segmented successfully when applying the model to

hyperspectral images.
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Fig. 1. Defective apples used in this study
(@) Scab (b) Cuts
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Fig. 3. Flow chart of the hyperspectral image
processing procedure for apple’s defect
discrimination
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Fig. 5. Defect discrimination results by two wavelength
selection algorithms (a) Scab (b) Cuts
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Table 2. Machine learning results for external defect
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Specificity Sensitivity
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