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Fig. 2 Derivative processing of remote sensing image

(a): Original remote sensing image; (b) . First derivative Processing of remote sensing image;

(c): Second derivative processing of remote sensing image
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Table 1 The correlation between original image data and SOM
Bl B2 B3 B4 B5 B6 B7 SOM
Bl 1 0. 954 0.963 0.932 0.713 0.701 0.638 —0.634"*
B2 1 0. 915 0. 886 0.653 0. 646 0.594 —0.552**
B3 1 0.992 0.852 0. 848 0.789 —0.68"~
B4 1 0.872 0. 883 0. 831 —0.68"~
B5 1 0.942 0. 844 —0.619"*
B6 1 0.963 —0.644**
B7 1 —0.64"~
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Table 2 The correlation between first derivative image data and SOM

Bl B2’ B3’ B4’ B5' B6' B7' SOM
B1' 1 0.237 0. 256 0.095 0.159 0. 321 —0.121 —0.906* *
B2' 1 0.948" * 0.690" * 0.605" * 0. 044 —0. 340" —0.810" *
B3’ 1 0.636"* 0.604" * 0.187 —0. 260 —0. 844" *
B4’ 1 0.791%* —0. 255 —0. 358" —0.359**
B5' 1 0.296 —0.188 —0.614**
B6' 1 0.530**  —0.693" "
B7' 1 0.037

R3 ZHMREHIES SOM WA X

Table 3 The correlation between second derivative image data and SOM

B1” B2" B3" B4" B5" B6" B7" SOM
B1" 1 0.831** 0. 406" 0.177 —0.223 —0.186 0. 314 —0.505**
B2" 1 0.462" * 0. 309 0.023 —0.001 0.416* —0.626**
B3” 1 0.750" —0.566" —0.408" 0.482" —0.045
B4" 1 —0.035 —0. 446" * 0.073 0.081
B5" 1 0.408" —0.222 —0.162
B6” 1 0.410" —0.321
B7" 1 —0.367"

Note: * and * * represent the confidence level at 0. 05 and 0. 001, respectively
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RS —MMESHBESOM EHEKRR

R4 FHEFB SOM HE#ER Table 5 First derivative image of SOM estimation model

Table 4 Original image of SOM estimation model 75 Model R? » RMSE
A Model R? p RMSE Bl' y=-—252.87B1'+0.7202 0.8389  0.001 1.323
Bl  y=—49.946B1+11.914  0.5334  0.001  2.269 B2 y=—280.5B2'+12.147  0.6464  0.001  1.960
B2 y=—46.374B2+11.900  0.389 1  0.001  2.597 B3’ y=—260.46B3'+12.891  0.7454  0.001  1.663
B3  y=-—39.472B3+12.398  0.5998  0.001  2.089 BA'  y=—84.617B4'+9.3117  0.284  0.001  2.789
B4 y=—34.975B4+12.321  0.6034 0.001  2.064 B5'  y=—108.62B5'+9.6621  0.511  0.001 2305
B5  y=—22.133B5+11.364  0.4549  0.001  2.420 B6'  y=—110.81B6'+4.8273 0.5098 0.001 2.308

B6 y=—21.953B6+11. 684 0.491 1 0.001 2.325

B7  y=—25.57B7+11.564  0.5103 0.001  2.289 R6 S EE SOM HEER

Table 6 Second derivative image of SOM estimation model

3.4 HEEIIGE 75 it Model R? b RMSE

DA LA Y 1 R TN TR SR R A S AT B1"  y=—135.31B1"+14.021  0.356 3  0.001 2.783
TE o AR5 p R Y 5 I 7 I LA £ 56 HLJT S D0 S x4 G
B ORG HE E WARE R AT T B B R UE . RO X B4 SR AR %K
PP . BB BOIR AR I L B2 o BOUR AR | UG & B

B2"  y=—253.21B2"+12. 463 0.466 3  0.001  2.515
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Table 7 Multibands of SOM estimation model
3l A TEAR R R? p RMSE
Y=12.296+36.727B1—91. 654B3+15. 512B4+
Ly [~ [~
JE b Bl, B3, B4, B5, B6, B7 3. 1495122, 299B6— 23. 618B7 0. 635 0.001 1. 340
— B Ay B2', B3' Y=5.735—170. 669B2' —120. 516B3’ 0.898 0.001 1. 274
N B1", B2" Y=12.310+3. 318B1"—252. 576B2" 0.493 0.001 1. 104
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Fig. 3 Model verification
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Table 8 The determinant coefficient of each model test

e B4 LA Bl 7 B2" i 7

JEUUR 22 B

— W 2 B R T i B

R? 0.216 0. 848 0.022

0.182

0. 854 0.024
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Fig. 4 Inversion result of model
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Study on Differential-Based Multispectral Modeling of Soil Organic
Matter in Ebinur Lake Wetland
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Abstract In this paper, according to the feasibility and reliability of using the hyperspectral data to retrieve SOM from
hyperspectral data, combined with the high efficiency of differential processing in extracting spectral information, a new method
based on differential algorithm for soil organic matter modeling In this study, the content of soil organic matter can be obtained
by differentiating the multi-spectral remote sensing images directly, which aims to provide the direction for the future study of
soil organic matter rapid measurement is proposed. In this paper, Landsat 8_OLI multi-spectral remote sensing image data is
used to perform the radiation calibration, geometric correction, atmospheric correction, mosaic and cropping of multi-spectral
remote sensing images. The first order differential and second order differential are processed by IDL software. The image can
better express the real situation of the object. The first-order differential image can distinguish the water body from the soil
better. The original remote sensing image contains a lot of information, including the noise. The differential image processed by
the remote sensing image excludes the original image In the study area, five-point method was used to collect soil samples,
indoor potassium dichromate oxidation-volume method to measure soil organic matter data, and multispectral data was used to
analyze soil organic matter data from the ground to analyze soil organic matter It is found that there is a sensitive band in the
correlation between the first-order differential data and soil organic matter content, indicating that the first-order differential

processing can transform the original remote sensing image data in some obscure soil in the multi-spectral range. Organic infor-
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mation is released; select a high correlation number established based on the raw remote sensing data, first-order differential
data, single-band multi-spectral data of the second order differential linear and multi-band multi-spectral linear model, and select
the best model to estimate soil organic matter content retrieval. The main conclusions are as follows: (1) By differentiating the
original image, it is found that the image after differential processing changes obviously and the image noise of first-order differ-
ential processing decreases, which further highlights the hidden information of soil organic matter in the image. The second-or-
der differential processing suppresses soil organic matter information. (2) The data of the original remote sensing images have a
low correlation with soil organic matter content. The data of the first-order differential treatment reflect the correlation of the
soil organic matter sensitive band, that is, the partial band data, and the second-order differential processing after the remote
sensing images of each band data on soil organic matter content of the correlation is weak. (3) Multi-band modeling is superior to
single-band modeling, and the first-order differential multiband model has the best prediction accuracy. The model’s coefficient
of determination and the coefficient of model fitting are 0. 898 and 0. 854 respectively. The soil organic matter content in this re-
gion was well estimated. The fitting accuracy of single-band model and multi-band model was compared comprehensively. It was
found that both the single-band model and the first-order differential model had better prediction ability. (4) Based on the first-
order differential multi-band model, the inversion of SOM in the study area was carried out. The inversion result is in accordance
with the actual situation, which provides a practical method and reference for the mapping of soil organic matter content in arid

area.
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