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Abstract; Aiming to research the data mining technology in remote sensing monitoring. The LM
algorithm was used in the soil surface layer (about 1 cm) of soil moisture measurement ( soil moisture
content, SMC). Three kinds of soil, including yellow spongy, loess and red clay were selected. The soil
water content samples of 0, 6% , 10% , 14% , 18% and 22% were prepared respectively. Visible light
images were taken during 09:00—10;:00 and 15.00—16:00, and image brightness was gradiently
processed for simulating the change of light throughout the day. LM algorithm was compared with back
propagation ( BP) algorithm and classification and regression trees ( CART ) algorithm to verify the
practical effect of LM. It was showed that the LM algorithm had a good application effect for the data
mining based on the RGB color moment of soil pictures. The determination coefficient of the regression
model for yellow spongy, loess and red clay was 0.958, 0.943 and 0.949, root mean square error
(RMSE) was 1.6% , 2.0% and 1.9% , and the relative analysis error (RPD) was 4. 873, 4. 183 and
4.440, respectively. By the study of pictures at different intensities, LM algorithm can be used for
monitoring soil moisture content of samples. It can be used for the soil surface (about 1 ecm) moisture
content measurement.
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Fig.1 Images of soil sample
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Tab.1 Partial data of soil color characteristics and measured soil moisture content of corresponding soil samples

fhFE, 2t A B

S A+ e — B B =K

K ERS % R j&E G JEiH B ji i R J# & G J@iE B ji i R j# & G it iE B jd i
4.44 0.628 6 0.409 8 0.2829 0.0153 0.0183 0.0179 -0.006 6 -0.008 1 -0.002 8
4.48 0.637 4 0.4192 0.2873 0.016 1 0.0173 0.017 8 0.007 3 0.009 7 0.0105
4.39 0.5880 0.3743 0.2557 0.016 6 0.016 4 0.0173 -0.0058 -0.006 7 -0.002 1
4.47 0.6835 0.4675 0.3214 0.0181 0.0210 0.020 1 0.004 0 -0.0100 0.007 4
4.45 0.679 8 0.464 7 0.3200 0.0167 0.0207 0.0210 -0.009 4 0.004 5 0.009 1
4.47 0.6849 0.4726 0.3260 0.017 7 0.0195 0.0189 0.006 3 -0.009 4 -0.0103
4.48 0.6383 0.4150 0.2840 0.0217 0.0257 0.0239 -0.016 1 -0.0128 -0.0106
4.49 0.662 4 0.4393 0.3019 0.0208 0.0243 0.0212 -0.0152 -0.0193 -0.0132
4.39 0.669 9 0.4518 0.3123 0.0205 0.024 6 0.0235 -0.0158 -0.0131 0.0105
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Tab.2 SMC statistical characteristics of sample soil samples

+ HeRp HEAR ] A KL fe/ME/ % T KAE/ % F-YIME/ % i Y Al 22/ % AR 5 R e
SREE A 720 1.30 26.52 13.19 7.52 57.02
i R A 582 1.30 26. 52 13.21 7.42 56. 18
W EREAR 138 1.30 26.52 13.12 7.94 60. 49
JERIN PN 720 3.84 27.03 16.19 7.70 47.56
K+ R RE A 582 3.84 27.03 16.21 7.59 46.83
B FRE AR 138 3.84 27.03 16. 12 8.15 50. 57
MREEA 720 4.39 28.23 16.93 7.86 46. 42
a7+ A RE AR 582 4.39 28.23 16. 94 7.75 45.71
B FRE AR 138 4.39 28.07 16. 85 8.31 49.33
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Tab.3 SMC statistical characteristics of mixed sample soil samples

R LIPS FEA T FEA KL I/ ME/ % T RAA/ % FHIME % PRUER 22/ % AR5 R A %
FEEENC N 1 440 1.30 26.52 13.19 7.52 57.02
H 4+ AR A 1171 1.30 26.52 13. 11 7.41 56. 50
il B A 269 1.30 26.52 13.54 7.99 59.03
BREEA 1 440 3.84 27.03 16. 19 7.70 47.56
R+ AR A 1171 3.84 27.03 16. 11 7.59 47.11
B E LA 269 3.84 27.03 16. 54 8.16 49.29
BRREA 1440 4.39 28.23 16.93 7.86 46. 42
7+ HEBTRE A 1171 4.39 28.23 16. 86 7.75 45.99
BRAERE A 269 4.39 28.23 17.23 8.29 48.12
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Tab.4 Model evaluation and prediction evaluation
results of soil moisture content under different

models for AM sample

+ 45 - AR TF [EPEREiY

&3 - R* RMSE/% RPD R®> RMSE/% RPD
LM jE# 0.980 1.0 7.133 0.972 1.3 5.964

W4+ BP AT 0.822 3.1  2.373 0.830 3.3 2.432
DT #% 0.793 3.4 2,197 0.723 4.2 1.906
LM % 0.973 1.2 6.140 0.972 1.4 5.971

i+ BPEIAY 0.939 1.9  4.053 0.944 1.9  4.233
DT }# 0.861 2.8 2.684 0.863 3.0 2.711
LM% 0.976 1.2 6.456 0.974 1.3  6.278

I+ BPAEA 0.929 2.1  3.744 0.909 2.5 3.328
DT #i# 0.805 3.4 2.268 0.657 4.9 1.713
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Tab.5 Model evaluation and prediction evaluation
results of soil moisture content under different

models for PM sample

+ 5 - iRty mYEF iy

By R* RMSE/% RPD R?* RMSE/% RPD
LM % 0.982 1.0 7.402 0.977 1.2 6.576

#4 BPEIA 0.885 2.5 2.947 0.881 2.7 2.904
DT % 0.864 2.7 2.717 0.737 4.1 1.957
LM B 0.968 1.4 5.630 0.922 2.3  3.59

Hi# 4 BPEI® 0.882 2.6 2.908 0.842 3.2 2.525
DT }E# 0.712 4.1 1.865 0.548 5.5 1.493
LM B 0.975 1.2 6.300 0.912 2.5  3.390

2T+  BPAEA 0.929 2.1 3.376 0.898 2.7 3.135
DT #% 0.800 3.5 2.236 0.551 5.6 1.498

FE 3 PP g rh I R IR A, B R B R 2SO B
g5t BRI BE M S50 R* Sl 0.980 .RMSE Ky 1. 0%
RPD Jy 7. 133, B 93¢ 4 2 %0 R N 0. 972 . RMSE 2l
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Tab.6 Model evaluation and prediction evaluation
results of soil moisture content under different

models of mixed samples

+ 5 o AL TR PF Ay ] U5 PE A

eyl " R®> RMSE/% RPD R* RMSE/% RPD
LM JER 0.966 1.4 5.426 0.958 1.6 4.873

#4i+ BPIE 0.842 2.9  2.519 0.836 3.2 2.473
DT 8% 0.704 4.0 1.838 0.521 5.5 1.448
LM K% 0.964 1.4 5.303 0.943 2.0 4.183

itk + BPAEA 0.851 2.9 2.292 0.860 3.1  2.680
DT} 0.728 4.0 1.918 0.686 4.6 1.787
LM% 0.953 1.7 4.623 0.949 1.9  4.440

T+  BPAE# 0.894 2.5 3.066 0.901 2.6 3.191
DT ## 0.711 4.2 1.859 0.569 5.4 1.526
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Fig.2 SMC predicted and measured values of LM model for AM sample
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