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Predicting Light Use Efficiency with Chlorophyll
Fluorescence Spectra Based on SVM
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(1. School of Biological and Agricultural Engineering, Jilin University, Changchun 130022, China
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Abstract; Light use efficiency is an important parameter of plant productivity model. It is an evaluation
index for plant to turn the solar energy into dry matter efficiency. Taking cucumbers as the study objects,
a method for light use efficiency prediction was proposed with the help of analysis technique of laser-
induced chlorophyll fluorescence spectra based on the theory of support vector machine ( SVM ).
Chlorophyll fluorescence spectra, net photosynthetic rate and photosynthetic active radiation of cucumber
leaves were synchronously acquired, and the 500 ~ 800 nm band of chlorophyll fluorescence spectrum was
selected as study objects. Firstly, the original spectra was pretreated by SG — FDT method. Secondly, the
characteristic values of pretreated spectra were extracted by using principal component analysis ( PCA)
method, the first ten principal components whose cumulative contribution rate was 93.49% were selected
instead of the original spectral information in the study. Finally, the prediction model of light use
efficiency was established through the SVM with the radial basis function. The penalty parameter C and
kernel function parameter g were ultimately determined as C =0.031 25, g =1 by carrying out a large
number of tests, and then 60 training samples were combined to train the model. Ten testing samples
were used to test the established model, and the results showed that the average error of the testing
samples was 8. 94% , which indicated a good predictive power.
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Tab.1 Variance and contribution of

the first ten principal components

EMS % I EWr  TiE it
PC1  397.683 75. 89 PC6 3.690 91.50
pC2 41.138 83.74 pC7 3.145 92.10
PC3 17.167 87.02 PC8 2.679 92.61
PC4 15. 006 89. 88 PC9 2.473 93. 08
PC5 4.771 90. 79 PC10 2.124 93.49
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Tab.2 Comparison of SVM-predicted

x;

results with measured values

AT FLSLE/ % MG/ % X R 22/ %
1 2.706 29 2.714 50 0. 30
2 2.249 85 2.545 69 13.10
3 1.989 52 2.359 84 18. 60
4 1.905 62 1.933 86 1.48
5 1.849 74 2.087 92 12. 88
6 1. 699 68 1. 82220 7.21
7 1. 648 08 1.537 23 6.73
8 1.597 12 1.511 85 5.34
9 1.558 79 1. 649 50 5.82
10 1.507 30 1.776 61 17. 87
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Tab.3 Influence of C and g on the result of prediction

i c g HIXHiR22/%
1 0.03125 0.125 9.0
2 0.03125 0.5 9.2
3 0.03125 1.0 8.9
4 0.125 0.125 14.7
5 0.125 0.5 14.0
6 0.125 1.0 9.9
7 0.5 0. 125 17.5
8 0.5 0.5 15.1
9 0.5 1.0 10. 1
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