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Establishment of rapid and non-destructive detection method of apple
firmness using hyperspectral images

PENG Yan-Kun', LI Yong-Yu, ZHAO Juan, SHAN Jia-Jia

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

ABSTRACT: Objective To establish a new method for apple firmness assessment by using the hyperspectral
imaging technology. Methods Based on the spectral information and spatial information of hyperspectral
images, Lorentzian distribution function was proposed to fit spectral scattering profiles at individual wave-
lengths, and fitting parameters was used for modeling analysis of the firmness of the apple. Results The av-
erage correlation coefficient R between fitting curve and scattering profile was greater than 0.99. Comparison of
various image analysis and modeling methods with different fitting parameters of prediction results, partial least
sguares (PLS) mode with fitting parameter had a good prediction of apple firmness at the wavelength of 400~
1100 nm with R. =0.89, SEC=0.71x10°Pa, and R, =0.88, SEV'=0.88x10"Pa, respectively. Conclusion Hyperspec-
tral scattering imaging method is useful for rapid and non-destructive measurement of apple firmness.
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Fig. 1 Schematic diagram of hyperspectral imaging system
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Fig. 2 Raw hyperspectral scattering image , 1
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