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Comparison of hyperspectral inversion methods for soil pH value and total
potassium content

SHEN Cong-wang, XU Li-hua
( College of Resources and Environment, Southwestern University, Chongqing 400715, China)

Abstract: In order to predict soil pH value and total potassium content, hyperspectral information of 111 soil sam-
ples was collected. The original spectral information was pretreated by continuum removal after wavelet transform. The char-
acteristic bands of soil spectra were selected by correlation analysis method. A comparative study on hyperspectral inversion
accuracy of soil pH and total potassium content was carried out by using partial least squares regression (PLSR) , principal
component analysis regression (PCR) and support vector regression (SVR). SVR method was better than PLSR method in
the inversion of total potassium content of paddy soil and purple soil and pH value of paddy soil and PCR method in the in-
version of total potassium content of paddy soil and purple soil and pH value of paddy soil. In the inversion of pH value of
purple soil, the inversion results of PLSR method and PCR method were better than those of SVR method. Comparing the
inversion models of different types of soil and different soil parameters, the inversion results of pH value and total potassium
content of paddy soil were stronger than those of purple soil, and the inversion effect of total potassium content was better
than that of pH value. THese results of this study indicate that it is feasible to retrieve soil pH value and total potassium

content by hyperspectral method.
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Fig.1 Distribution of soil sampling points
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Table 1 Descriptive statistics for soil pH and total potassium con-

tent of soil samples

Jgem e pH 28 (g/kg)

IKFE L FKME (g/kg) 8.100 21.100
f/ME (g/kg) 4.400 11.200
I (g/kg) 6.720 17.550
FriEZE (g/kg) 1.260 2.147
I (g/kg) -0.500 -0.690
WERE (g/kg) -1.320 1.090
S5 ZE (%) 18.750 12.230

E SN HRME (g/kg) 8.100 22.700
B/MHE (g/kg) 4.600 6.800
SEASME (g/ke) 6.860 17.738
bR (g/kg) 1.370 2.967
R (g/kg) 0.530 -1.312
WERE (g/kg) 1.600 2.614
BRFE (%) 19.970 16.727
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Fig.2 Original spectra reflectance of soil samples
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Fig.3 Spectral reflectance after pretreatment
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Correlation coefficient between spectral reflectance after

pretreatment and pH value of paddy soil
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pretreatment and total potassium content in paddy soil
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e N

#2 KiEL pH ERUBALR

Table 2 Fitting effect of pH value in paddy soil

‘ T e 42 Lirani:s
Tk
R? MRE( %) R? MRE( %)
PCR 0.549 10.671 0.359 13.432
PLSR 0.549 10.654 0.357 13.348
SVR 0.630 8.604 0.423 12.778

R YU R B MRE P BIHIN 522
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Table 3 Fitting effect of pH value in purple soil

T e 42 Lirani:s
Ik
R? MRE (%) R? MRE( %)
PCR 0.471 11.510 0.356 16.812
PLSR 0.471 11.510 0.356 16.812
SVR 0.481 11.390 0.229 18.319
R* . WE RBGMRE A HIMIRR 2
222 EiEe4TEFO IR E FIH SPSS B

XA S R OEIE AT AR OG4BT
JEEAT B E AL, 7R P<0. 01 B E MR
P BEELRN I e OC R BRI 4 AN B VR M Ay
fEBE BE, 7K R - R AF P B R #F 542 nm | 754 nm
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SVR 3 Rl et AT /KRG £ 20 A 28 S B 5
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U, Hid SVR 5 i ihn o 5 RP RS IESE R 10 o
KAE(0.729.0.590) , XUiHA 3 Fprik SVR AR
SEVER . XFE 3 PR MRE, & BR SVR fr e 2
(1) MRE i ARAH , (R L35 5E4E 19 MRE 5 i AL,
FHEH AR MRE, T SVR 75 1% A e /M) MRE
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PLSR 1 PCR Jy ik HAG 0 4 i A P O v A A
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Table 4 Fitting effect of total potassium content in paddy soil

] Tr e B2 IR UFSE
WikeS
R? MRE (%) R? MRE (%)
PCR 0.638 5.286 0.579 8.542
PLSR 0.638 5.286 0.579 8.542
SVR 0.729 4.597 0.590 9.756
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K5 HBILHIEMAUBEHR

Table 5 Fitting effect of total potassium content in purple soil

] r e £ IR UFSE
WikeS
R? MRE (%) R? MRE (%)
PCR 0.573 11.661 0.548 5.098
PLSR 0.573 11.650 0.548 5.110
SVR 0.628 10.268 0.416 6.969

R . PUE R B MRE P BIHIN 522
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