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Chlorophyll Content Inversion with Hyperspectral Technology for
Apple Leaves Based on Support Vector Regression Algorithm

Liu Jing Chang Qingrui Liu Miao Yin Zi Ma Wenjun
(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract; To realize the chlorophyll content inversion with hyperspectral technology for apple leaves, the
spectral data and SPAD values were obtained by SVC HR — 10241 full band spectrometer and SPAD —502
portable chlorophyll analyzer, respectively. The correlation of original spectral data, the first derivative
spectral data and measured SPAD values were analyzed, various spectral parameters were selected based
on the sensitive wave bands and models between spectral parameters and measured SPAD values were
established. The original spectra and the SPAD value were significantly negatively correlated in visible
bands, and significantly positively correlated in NIR bands. The first order derivations of spectra and the
SPAD value were negatively correlated in blue and green light bands, and positively correlated in yellow
and red light bands. The SPAD inversion model based on NDVI and R565 fitted well. The first derivative
spectral data and measured SPAD values had improved correlation coefficient compared with the original
spectral data, and the determination coefficient R” in the inspection process of models establishment based
on normalized difference vegetation index (NDVI) and R, were 0. 889 6 and 0. 852 4, which showed
better prediction ability than other models. To avoid the difference of order of magnitude, the spectral
parameters and measured SPAD values were normalized, and polynomial regression and support vector
regression (SVR) were carried out by using the normalized spectral parameters and SPAD values. The R’
in the modeling process and inspection process of SVR inversion model were 0. 741 0 and 0. 891 4 with
root mean square error of 0. 133 2 and 0. 125 6, respectively, which indicated that the SVR inversion had
high precision and good prediction ability. Compared with polynomial regression, the SVR algorithm had
better inversion effect, thus it can be used as an optimization algorithm for chlorophyll content inversion.
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Fig.1 Correlation analysis between original spectral

data and SPAD values of apple leaves
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Fig.2  Correlation analysis between the first derivative

spectral data and SPAD values of apple leaves
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Tab.2 Correlation analysis between spectral parameters

and SPAD values
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Tab.4 Support vector regression results of spectral

parameters and SPAD values
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Tab.5 Regression models and predicting precision of normalized spectral parameters and SPAD values
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Fig.4  Polynomial regressions and SVR test results of spectral parameters and SPAD values of apple leaves
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