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Soybean Growth Parameters and Yield Estimation Based on
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Abstract; In order to meet the requirements of modern agriculture for dynamic, continuous, and rapid
monitoring of crop growth, soybean was used as the research object based on UAV multispectral remote
sensing technology in northwest China, and five vegetation indices were selected with the best correlation
to soybean leaf area index ( LAI), above-ground biomass and yield, and support vector machine
(SVM) , random forest ( RF) and back propagation neural network ( BPNN) were used to construct
models for estimating soybean LAI, above-ground biomass and yield, respectively. RF and BPNN were
used to construct and validate the models for estimating soybean LAI, aboveground biomass and yield,
respectively. The results showed that the accuracy of soybean LAI and above-ground biomass prediction
models constructed based on the RF model was significantly higher than that of SVM and BP models, with
R? of 0. 801, RMSE of 0.675 m*/m’, and MRE of 18.684% for the validation set of LAI estimation
model; R® of 0.745, RMSE of 1 548. 140 kg/hmz, and MRE of 18.770. In the estimation model
construction of yield, the soybean yield prediction model constructed based on RF model in soybean
flowering period (R4) had the highest accuracy with R* of 0. 818, RMSE of 287. 539 kg/hm’ and MRE
of 7. 128 in the validation set. The research results can provide a theoretical basis for the application of
UAV multispectral remote sensing in crop monitoring and provide a rapid estimation of crop yield
application reference.
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Fig.1 Study area
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Tab.1 Empirical vegetation spectral indexes and calculation formulas

LERIE R ik SCHR P 5
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= MAEYEAR B (TVI) 0.5[120( Ry = R() ] =200( Ry - Ry;) [31]
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5 RUR B4R B (EVI) 2.5(Ryg = Rppp) /(Ryje +6.0Rppy =7.5R, +1) [36]
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Tab.2 Descriptive statistics for leaf area index,

above-ground biomass and yield of soybean
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Tab.3 Calculation of correlation coefficients between vegetation index and leaf area index and above-ground biomass

LERGE R DVI RVI TVI VlIopt ~ GCI ~ CIRE MTCI

NDRE MTVI NDVI  EVI  GOSAVI SAVI OSAVI GNDVI

LAI 0.589 0.706 0.610 0.620 0.644 0.638 0.593 0.649 0.600 0.675 0.505 0.447
o AR 0.630  0.585 0.622 0.610 0.631 0.636 0.639 0.637 0.626 0.529 0.671 0.673

0.480 0.479 0.666
0.676 0.676 0.619
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Tab.4 Correlation coefficient between vegetation index and yield

EERY DVI RVI TVI Vlopt GCI CIRE MTCI NDRE MTVI NDVI EVI ~ GOSAVI SAVI  OSAVI GNDVI
\E 0.762 0.792 0.764 0.813 0.770 0.653 0.512 0.720 0.764 0.752 0.582  0.561 0.677 0.677  0.755
R4 0.706 0.802 0.685 0.778 0.840 0.849 0.836 0.848 0.696 0.769 0.230 0.348 0.305 0.301 0. 826
R6 0.766 0.797 0.741 0.807 0.826 0.827 0.811 0.827 0.754 0.722 0.758  0.811 0.725 0.723  0.811
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Fig.2 Estimation model of soybean LAI based on reverse SVM, RF and BPNN
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Fig.3 Estimation models of soybean above-ground biomass based on reverse SVM, RF and BPNN
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Fig.4 Estimation models of soybean grain yield based on reverse SVM, RF and BPNN
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