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Table 1 Basic properties of soil samples
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JeiE R A 9% [ ASD 23] ) FieldSpec 3 BUEF4h i
RO, FHPB AR E M2 350~2 500 nm, RAEFFH 1.4 nm
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Fig. 1 Reflectance spectra of paddy soils

with different soil organic matter
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Table 2 Summary for the RF models of different calibration datasets

e N jE g gt

A Rv HoA 2 RMSEy Rb RPD
FEARE S 1 441 221 0. 352 0. 907 220 0.719 0. 459 1.74
BEARE 2 441 330 0. 332 0.915 111 0. 806 0. 400 1.61
FEARL 3 441 441 0. 338 0. 922 441 0. 859 0. 389 1. 40
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Fig. 2 Comparison between observed and predicted SOM of paddy
soil based on RF of different calibration datasets

3.2.2 TREABHAHET SVM EHLR
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Table 3 Summary for the SVM model of different calibration datasets

T o E— LA 7 o AL
REASL RMSEcy Rév FEA L RMSEp Rp RPD
FEA 1 441 221 0. 360 0.903 220 0. 887 0.328 1.41
BEARE 2 441 330 0. 308 0.927 111 0. 599 0. 640 2.16
FEARE 3 441 441 0. 333 0.924 441 0. 858 0.392 1.41
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Fig. 3 Comparison between observed and predicted SOM of paddy
soil based on SVM of different calibration datasets
Table 4 Accuracy comparison of different modeling of mode 2
TN e g jeig el IS IEZH
=] b, = JIN A
s RAB RMSEcy Rey RMSEp Rp RPD
PLSR Rz 2 0. 602 0.720 0.753 0. 662 1.72
RF 0.332 0.915 0. 806 0. 400 1.61
SVM 0. 308 0.927 0. 599 0. 640 2.16
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Table 5 Comparison of prediction accuracy between PLSR and PLSR-ANN of paddy soil under two modes

B AR ﬁﬁ#i\é&/ PLSR | PLSR-ANN |
THIEAE AR A T4 RMSEp R? RPD A%k RMSEp R? RPD
B 1 441 220/220 20 1. 034 0.314 1.21 20 0. 637 0.739 1.96
fEt 2 441 330/111 20 0.753 0. 662 1.72 20 0. 549 0.821 2. 36
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Abstract

can be applied to rapidly access soil information and precision management. In the present study, paddy soil in Zhejiang Province

Using visible/near infrared spectroscopy to model soil properties is very important in current soil sensing research. It

is treated as the research samples. The nonlinear models such as random forests (RF), supported vector machines (SVM) and
artificial neural networks (ANN) were used respectively to build models to predict soil organic matter based on different selection
of calibration and validation datasets. The results show that there is a certain impact on prediction results under the division of
different sample modes. Compared to the commonly used linear model PLSR, the nonlinear model RF and SVM have comparable
prediction accuracy, especially predictions by SVM using all Vis-NIR wavelengths produced the smallest RMSE values. It shows
that the model constructed by SVM method has a good predictive ability. In addition, a combined method, PLSR-ANN (with the
introduction of ANN into PLSR), significantly improves the predictive ability of PLSR. Even though ANNs are “black box”
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systems the combination of PLSR and nonliner modelling helps achieve good predictions and interpretability.

Keywords Paddy soil; Soil organic matter; Vis-NIR spectroscopy; Modeling
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