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Inversion of Soil Salt Content Based on Texture Feature and
Vegetation Index of UAV Remote Sensing Images

XIANG Youzhen'? LI Wangyang'? TAI Xiang'® AN Jiagi'> WANG Xin'?> CHEN Junying'"
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Minisiry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China
2. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxt 712100, China)

Abstract: The acquisition of farmland soil salt information based on UAV remote sensing technology
provides a rapid, accurate and reliable theoretical basis for salinization management. The soil salt content
of 0 ~20 c¢m from the sampling point was collected on the test ground of Shahao canal irrigation field in
Hetao Irrigation District, Inner Mongolia, and the images were collected by M600 hexarotor UAV
platform equipped with Micro — MCA multispectral camera. Otsu algorithm was used to classify the multi-
spectral images ( soil background and vegetation canopy). Based on the classification results, the spectral
index and image texture features before and after removing the soil background were extracted
respectively. The soil salt content monitoring model was constructed by support vector machine (SVM)
and extreme learning machine (ELM). The four modeling strategies were as follows: spectral index of the
soil background was not removed ( strategy 1); spectral index of the soil background was removed
(‘strategy 2) ; spectral index of the soil background was not removed + image texture features ( strategy
3); spectral index of the soil background was removed + image texture features ( strategy 4). The
optimal variable combination was selected by comparing the model accuracy of the four modeling
strategies. The results showed that the inversion accuracy of soil salt content calculated by strategy 3 and

strategy 4 was higher than that of strategy 1 and strategy 2, and their validation sets R’ were 0. 614,
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0.640, 0.657 and 0. 681, respectively. Therefore, it was of great significance to use image texture

feature and vegetation index to improve the inversion accuracy of soil salt content. By comparing

strategies 3 and 4, the image texture feature + vegetation index was affected by soil background. The

accuracy of the strategy 4 was lower than that of the strategy 3, whose R’ was 0.614 and 0.657,

respectively. The optimal model for each variable processing was ELM model, and the modeling sets R’

were 0. 625, 0.644, 0.618, 0.683, and the standard root mean square errors were 0.152, 0. 134,
0.206 and 0. 155, respectively. Compared with the SVM model, the ELM model improved the inversion

accuracy of soil salt content.

Key words: soil salt content; UAV remote sensing; multispectrum; image texture feature; vegetation

index; full subset selection
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Fig.1 Schematic of study area
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Tab.2 Texture feature parameters of images
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Tab.3 Statistical analysis of soil salt content characteristics
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Fig.3 Statistical map of soil salinity characteristics
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Tab.4 Multispectral image texture feature parameters
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MEA 4.19 4.42 4.07 4. 49 5.32 6.63
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Tab.S Optimal variable combination statistics

screened by full subset method
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a NDVI.SRVI NDSI 0. 62 -45
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SRVI ARVI\TVI 4 /A8 945 8, i 28 5 1 SRR AR
S8 X E2 RRBER 2 AR FR S B i e 45 R, A
i 2H a O VS 2 Y AU R B 2H AL 5% DVILEVI SRVI
3 WEAR B AR i A b U A P A RV
NDSI ¥4~ B 75 $0Ff1 ENT ,COR (SEC 3 4~ & & 4
HFRHESHL
2.6 HEFEGOUBHEMBEREIEHE SSC KigEsR

i 1 A [ AR A B 28 A5 R e A T LA
NDVI a] Lk 2 /45 0 B4R 0 R ACR . L, A
NDVI X} 2250 3 I 8 #4773 26, 9F %) & 7 2645 5
Y L AR TT AT HE IS4 B, S B (R 0T , ARG Al i
JE T R A R B SR B R i E1 R E2 g A
ENVIS. 3 BUFH2 6 AP BEIY RO R . o 2063
A LSE AT LLAN 1 P By S S RACA ML 3 45X
(3R 1), 45 2 AH LAY A 548 B, 3 B i 1 998 B0
NDVI.DVI,RVI ,MSAVI ARVI EVI CRSI, Jf % F
A AR T S e AR O e 25 R b A R T U R
41 SSC I ALY

JT EL A E2 A BT a b P FP AR B 4 4 1 4R
T e ) A8 B4R A S T UL BERY SVML A
ELM 3 55 $5 5 f J AR R 25 A AR 7 A6 4 701 36 TR 4
f¥) R* 1 NRMSE 113 6 i

*6 EFAETEHM SVM.ELM K EEREE
Tab.6 SVM and ELM inversion model based on

different variable groups

e . e Kok B
. Ak 3 ﬂi{ggéﬂ 2 3 2 4
Iyt R> NRMSE, R’ NRMSE,
a 0.564 0.224  0.565  0.205
El
b 0.583  0.162 0.614 0.188
SVM
a 0.558 0.235 0.532  0.229
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Fig.7 Comparison of measured and simulated soil salt contents
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Tab.7 Average value of image texture characteristic

parameters before and after removing soil background
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