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Fig. 1 Soybean canopy spectral reflectance of

different chlorophyll concentration
1: 50 mg*m 2; 2; 100 mg * m 2;

3: 150 mg+m %; 4; 200 mg * m 2
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Fig. 3 Relationship between measured CHL and

simulated CHL. by multiple linear regression
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Comparison of Methods for Estimating Soybean Chlorophyll Content
Based on Visual/Near Infrared Reflection Spectra

TANG Xu-guang"?, SONG Kai-shan', LIU Dian-wei'* , WANG Zong-ming', ZHANG Bai', DU Jia', ZENG Li-hong',
JTANG Guang-jia'"? , WANG Yuan-dong'?

1. Northeast Institute of Geography and Agricultural Ecology, Chinese Academy of Sciences, Changchun 130012, China

2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract The estimation of crop chlorophyll content could provide technical support for precision agriculture. Canopy spectral
reflectance was simulated for different chlorophyll levels using radiative transfer models. Then with multiperiod measured hyper-
spectral data and corresponding chlorophyll content, after extracting six wavelet energy coefficients from the responded bands,
an evaluation of soybean chlorophyll content retrieval methods was conducted using multiple linear regression, BP neural net-
work, RBF neural network and PLS method. The estimate effects of the three methods were compared afterwards. The result
showed that the three methods based on wavelet analysis have an ideal effect on the chlorophyll content estimation. R2 of valida-
ted model of multiple linear regression, BP neural network, RBF neural network and PLS method were 0. 634, 0.715, 0.873
and 0. 776, respectively. PLS based on Gaussian kernel function and RBF NN methods were better with higher precision, which

could estimate chlorophyll content stably.
Keywords Visual/near infrared spectra; Chlorophyll content; Wavelet analysis; Neural network; PLS
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