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Spectral detection of electrical conductivity in jujube
orchard soil based on continuum-removal and SPA
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Abstract; The typical extreme arid area of Alar City, Xinjiang was selected as the research object, and the
soil electrical conductivity was inverted by using the soil hyperspectral characteristics. In order to accurately and
quickly detect the soil electrical conductivity, the soil electrical conductivity and hyperspectral information of the
red jujube planting area in Alar City, southern Xinjiang were obtained. Based on the continuum-removal, the corre-
lation analysis method and the successive projections algorithm( SPA) were used to select the characteristics wave-
length, and establish a partial least squares regression model of characteristic wavelength and soil electrical conduc-
tivity, using the root mean square error ( RMSE), determination coefficient ( R*) and relative analysis error
(RPD) to evaluate the model effect of different processing methods. The results showed that the prediction accuracy
based on the original spectrum directly using the correlation analysis method was RMSE =0.85566, R*=0.7479, RPD
=2.7569. After the feature wavelength was selected by continuum-removal , the prediction accuracy of the model was

RMSE =0.44490, R*=0.9500, RPD=6.4510; after using the SPA to select the characteristic wavelength based on the
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original spectrum, the prediction accuracy of the model was RMSE=0.31178, R*=0.9707, RPD=8.4445; the model
was predicted by continuum-removal using SPA to select the characteristic wavelength. The accuracy was RMSE =
0.303173, R*=0.9764, RPD=9.3215. In summary, the SPA method had strong feature wavelength selection abili-

ty. The prediction accuracy of partial least squares regression inversion model using SPA based on the continuum-

removal was best, which could realize the rapid soil conductivity in Xinjiang Alar region detection.

Keywords: soil electrical conductivity; spectral detection; successive projections algorithm; continuum re-
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1.0p
= 08
8
Qo
L
S 04
o
S 02f
5
ER
S —o02f
= _
N 04t
K —06}
o
—0.8
—1.0

900 1000 1100 1200 1300 1400 1500 1600 1700 1800

#% & Wave length/nm
()2 T 0, 28 2k 2 I o Wi A 9% 1 07 a2k AR AL 38 K

Characteristic wavelengths based on the continuum-removal

RMSE=0.44490,R°=0.9500,RPD=6.4510

e
++

6 +*

Ll & Predicted value/%

+ %

i

+
%

0 1 2 3 4 5 6 7 8 9 10
X 56 (i Test value/%
(b)JE T, 4% £ 25 B AH 6 1 0 32 5 E 92k K T80 00 i A 1)

Predictive scatter plot based on the continuum-removal

B4 ETEEKERAEFEFHEEKS TERSEHRN

Fig.4 The prediction model of soil electrical conductivity based on the continuum-removal original spectra
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Fig.5 The prediction model of soil electrical conductivity based on original spectra used by SPA
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Fig.6  The prediction model of soil electrical conductivity based on the continuum-removal and SPA
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Table 2 Comparison of soil conductivity detection in different methods
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