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Comparison on Inversion Model of Soil Organic Matter Content
Based on Hyperspectral Data

YE Qin' JIANG Xueqin' LI Xican’® LIN Yi'
(1. College of Surveying and Geo-Informatics, Tongji University, Shanghat 200092, China
2. College of Information Science and Engineering, Shandong Agricultural University, Taian 271018, China)

Abstract; Hengshan county of Shaanxi was taken as research area, three kinds of soil organic matter
content inversion model based on hyperspectral data were compared. The soil samples were collected in
the field. The ASD Field Spec FR was used to measure the soil samples’ spectrum. The content of soil
organic matter was measured via potassium dichromate oxidation volumetric method in laboratory. Then
the first derivative of spectral data was obtained by applying the reciprocal difference to original spectral
reflectance, and the multiple linear stepwise regression ( MLSR) analysis model of the first derivative of
spectral data was constructed. The correlations between the original spectral reflectance, the first
derivative of spectrum and soil organic matter content were analyzed. The first derivative spectra of the
characteristic bands which had high correlation coefficient with soil organic matter content were obtained.
Based on the first derivative spectra, the MLSR model was established. Meanwhile, the principal
component analysis (PCA) was performed for the first derivative spectra of the characteristic bands with
high correlation coefficient. The PCA — BP model and PCA — MLSR model were established by the results
of PCA. The soil organic matter content was inversed by three methods, and the inversion accuracy was

validated and compared with each other. The results showed that the coefficient of determination ( R*)
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and root mean square error (RMSE) between the measured value and inversion value were 0. 893 0 and
0.118 5% with PCA — BP model, respectively, and the R* and RMSE between the measured value and
inversion value were 0. 740 7 and 0. 161 3% with PCA — MLSR model, respectively. However, in these
MLSR models which based on the first derivative spectra, R* and RMSE between the measured value and

inversion value were 0. 6899 and 0. 171 0% with the optimal inversion model, respectively. Based on the

results, the inversion accuracy of soil organic matter content in PCA — BP model was higher than that of

MLSR model. In MLSR model, the inversion accuracy of soil organic matter content by using all principal

component was better than that only using the partial principal component, of which the cumulative

variance contribution was greater than 90% . The content of soil organic matter can be well inversed.

Key words: soil; organic matter content; the first derivative of spectra; principal component analysis;

BP neural network ; multiple linear stepwise regression
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