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Abstract

The interaction between rape nitrogen content and water status and influencing factor of lighting
in spectrum analysis were developed. In order to avoid the effect of lighting fluctuation, the correction
models which based on variation ratio of spectral reflectance were established in each spectral
characteristic wavelength of rape nitrogen content and moisture content. The method of principal
component analysis (PCA) was used to establish the nitrogen spectral predictive model under different
moisture content levels in order to avoid the interaction between rape nitrogen and water status. The
combination model was used to predict the nitrogen content of rape. The result showed that the
correlation coefficient between the estimated values and the real values is 0.92, the root mean square
error is 0.53. The precision of combination model is higher than the previous model which used PCA

method and 6 wavelength variables.
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Fig.1 Spectral reflectance of rape canopies
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Fig.2 Spectral reflectance of rape canopies under

different lighting levels
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Tab.1 Lighting correction models of spectral characteristic wavelengths

Sl S R FEHE B A A AR /Ix ™! HHR B FRifEiR 2
21(406 nm) 21=3.14X1076/-1.27x102 3.14%10°° 0.96 0.11
2,(556 nm) 22=9.6X107%/+1.52x1072 9.60x10°° 0.93 0.09
23(675 nm) 23=5.8X107°/+1.48x10? 5.80x10°° 0.89 0.74
24(720 nm) 24=1.6X10757+8.55%10 2 1.60x 1073 0.94 0.16
25(960 nm) 25=2.4X107°/+1.22x10"" 2.40x10 3 0.97 0.83
26(1 450 nm) 26=3.29%10" %/ +1.21x10°2 3.29x10°° 0.93 0.14
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Tab.4 Spectral combination analysis models of rape nitrogen content and moisture content
RIS 5] SIHTAE T AR R FREL PRl 2
KB AAY W =69.68+59.63x4+15.71x5s— 167.64x4 60 0.92 1.24
LRI (W >85%) Ny =4.67+29.192, —18.222,—0.11x5 17 0.91 0.79
SRR (75% < W<85% ) Ny, =4.87+36.452x, - 18.332, - 5.6x3 20 0.94 1.12
ERBR(65% < W<T5%) Ny;=5.19+18.652, —17.5925, — 1.16x3 14 0.91 0.37
AR (W<65% ) Nws=5.17+21.32,-17.92,—1.192;3 9 0.95 0.61
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Fig.3 Scatter plot of estimated values and real
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values for rape total nitrogen content
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