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Detection of defects in apples based on hyperspectral imaging technology

ZHAO Juan , PENG Yan-Kun', ZHAO Song-Wei ,SONG Yu-Lin

(College of Engineering, China Agricultural University, Beijing 100083, China)

ABSTRACT: Objective To detect the defects in apples by hyperspectral technology, and analyze the appli-
cation of principal component analysis and band ratio algorithm for detection of bruises in apple surface.
Methods The hyperspectral image in the range of 400~1100 nm was acquired from the surface of apple sam-
ple. Third principal component image was selected for analysis in the research. Ratio of two effective bands of
717 nm and 530 nm were calculated for band ratio algorithm and the two band images were performed to ratio
transformation. Next threshold segmentation, median filtering and morphological analysis were carried out at
717 nm band image to build binary mask image. Finally, the mask image was applied to the binarization of ratio
image to extract the effective information of defects. Results The grading accuracy rate was 81.25% based on
principal component analysis. Similarly, detection accuracy of 93.75% was observed based on the band ratio
algorithm. Conclusion The band ratio algorithm is more suitable for application of hyperspectral imaging
technology for real-time, on-line, and rapid detection.
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Fig. 3 Band ratio algorithm of image processing
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Fig. 1 The principal component analysis of samples
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Fig. 2 Image processing and classification algorithms
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Fig. 4 717/530 nm band ratio image analysis of the stem,
calyx and defects

x1 ERMENSEER

Table 1 Classification and detecting results of apples
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