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Functional Feature Analysis of Rape Spectrum and
Chlorophyll Diagnostic Modeling
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Abstract: The characteristics and changes of crop canopy spectrum are the basis of crop information extraction and one of the
core research contents of crop informatics. Functional data analysis regards the observed spectrum as a whole, and describes the
characteristics of spectral curve from the perspective of function. In order to explore the relationship between canopy spectrum and
chlorophyll content of rape, we took the samples of high oleic acid rape from 24 transplant planting plots and 24 direct seeding
planting plots at three different growth stages: seedling stage, bolting stage and pod stage. First of all, the functional principal
component method was used to analyze the typical characteristics of rape canopy spectrum in different growth periods. It was found
that there are significant differences among different samples in the visible, near infrared and mid infrared regions of the spectrum.
However, further analysis using the maximum information coefficient method found that the relationship between the original light
absorption information and the chlorophyll content is weak, while the absorbance ratio in different spectral intervals shows a strong
nonlinear relationship with the chlorophyll content. In view of this complex nonlinear relationship, finally, based on the absorbance
ratio of different spectral intervals, a BRT model was established for the prediction of the chlorophyll content of rape leaves. The root
mean square error of cross validation is 5.5%, which is close to the error level of test measurement.
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