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Analysis of Tobacco Scattering Characteristics Based on High Resolution
SAR Data in Plateau Mountainous Area
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Abstract: In order to carry out quantitative monitoring of modern tobacco in plateau mountain area, a new method was proposed in
which high resolution synthetic aperture radar (SAR) method was applied to rapidly monitor tobacco, since weather in Guizhou
plateau is too rainy to obtain optical data. The results showed that the after scattering feature of different ground objects was
extracted by difference, and used classification method of SVM to classify ground objects, the accuracy of total classification was
85.08%, and tobacco identification accuracy was 78.36%. Using of regression analysis, the monitoring model between the tobacco
growth parameters and the backscattering coefficient was established. The model which was between the leaf length/leaf width and
HH polarization backscatter coefficient or leaf fresh weight and HH, VV polarization backscattering coefficients could reflect the
linear regression equation. The high resolution SAR data as the data source of the new remote sensing techniques can provide rich
backscatter information of typical objects in plateau mountainous area, and provide technical support for modern tobacco agriculture
in large-scale and real-time monitoring by remote sensing.
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Fig. 1 The average of SAR image backscatter coefficient
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Table 1 The correlation (r) between SAR image backscatter
coefficient and tobacco growth parameters

r

HH 0.907** 0.856%* 0.320 0.922%*

\a% 0.859** 0.751% 0.257 0.901%*
HH/VV 0.346 0.484 0.149 0.113
o 0.01 * 0.05

1
HH 0.907
0.856 HH>VV
HH
HH VV
0.922 0.901
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Table 2 The validation accuracy of the identification of tobacco study area
/m? /m?
Par% Py
Nzr Nro Noo Nor
25321.7 14081.4 19931.9 5389.8 13648.9 435.5 85.21 78.71
9631.6 8235.3 7243.6 2388.5 7808.8 426.5 84.24 75.20
6254.4 6105.8 5856.4 1358.3 4747.5 397.9 85.78 81.17
13735.9 9474.2 11010.6 3045.5 8735.1 420.0 85.08 78.36
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Table 3 Tobacco growth monitoring model based on SAR
R F sig
HH y=6.338x+97.199 0.822 36.941 0.001
HH y=2.587x+36.223 0.736 21911 0.002
HH y=0.008x+0.106 0.850 45.409 0.001
\'AY% y=0.009x+0.118 0.812 34.488 0.001
4
Table 4 Verification of the model
/%
HH 0.0330 0.1710 96.7
HH 0.0422 0.9578 95.8
HH 0.0443 0.0024 95.6
\'A% 0.0638 0.0031 93.6
3 SAR LAI
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