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Spectral Characteristics Model of Lettuce Leaves’ Water Content
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Abstract

Spectral reflectance of lettuce leaves in growing status was measured using the ASD FieldSpec3, and
logarithmic transformation was also obtained. By variable selection, it was found that the linear
relationships between dry-basis moisture content of lettuce leaves and spectral reflectance data in 725 nm,
1075 nm, 1272 nm, 1450 nm, 1 640 nm and 1 958 nm were very notable. In order to overcome the
impact of multicollinearity, quantitative analysis models of dry-blade’ s moisture content have been
established respectively with methods of multiple linear regression analysis, principal component
regression analysis, partial least squares regression analysis and PLS-neural network analysis. The result
showed that the correlation coefficient R of measured and predictive values from the four algorithms were
0.4850, 0.8992, 0.9174 and 0. 947 O respectively, which showed better predictive performance of the
model based on PLS-neural network analysis than the others.

Key words Water stress, Lettuce, Leaves, Water content, Spectral characteristics, Mathematical
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Fig. 1 Reflectance spectra of lettuce leaves

under different water stresses
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Fig.2 Logarithmic spectra of lettuce leaves

under different water stresses
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Fig.3  Correlation of logarithmic spectra and dry basis

moisture content of the lettuce leaves
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Tab.1 Characteristic wavelength extracted by stepwise

regression method

P B/nm AWK /mm FA{H R? ®IE R?
680 ~750 725 43.431 0.707 0.691
950 ~1 080 1075 69. 443 0.79%4 0. 783
120 ~ 1290 1272 45. 805 0.718 0.702
140 ~ 1 490 1450 39. 748 0.528 0.492
164 ~1 730 1 640 20. 149 0.703 0. 668
189 ~1 980 1958 5.947 0.412 0.342
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Fig.4 Principal component regression analysis

model verification
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Fig.5 Partial least squares regression analysis model
verification
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