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Retrieval method of soil moisture based on polarized information

Zhang Ying, Yu Yanqgiang, Zhao Huijie, Xuan Jiabin
(School of Instrumentation Science & Opto-electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: For the sake of retrieving soil moisture by the polarized information, a polarized reflection
model of soil surface was established, and an experimental study of soil moisture and reflected light’s
polarized information was carried out in the visible wavebands. Firstly, the polarized reflection model of
soil surface was established based on the geometrical optics theory and the measured data. Secondly, the
soil samples of different moisture contents were made, the experimental platform was set up, the soil
samples polarized information were obtained by a polarized imaging detection system with high precision
in a variety of incident and observation conditions, the model was verified by analyzing the experimental
data. Finally, a quantitative relationship among the micro-surface slope variance, the diffuse reflection
coefficient, the equivalent refractive index and the soil moisture was established in the model and the
soil moisture was retrieved according to the quantitative relationship. The research results show that: on
476 nm, the polarized information of a soil sample with a moisture content of 26% is measured by a

polarized imaging detection system in the indoor environment, the soil moisture is calculated as 24.73%
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according to the proposed retrieval method in an error of 4.88%. Therefore, it is proved that the proposed

method of retrieving soil moisture by the polarized information is correct and feasible.
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Fig.1 Schematic diagram of measurement experiment

i P A% 5 T 2R 48 & B A 476 514,530,647 |
676 nm T FRINE BL, i B el Y BRI0RG B, Horp
2R A H% B A TIDRS B2 R 1%, [0 0 9 3 46 K 38k 5% .,
SR A5 AT, HAR LI K 360~2 500 nm (1) [ 480

SCE LA ARIE R 5, JERE T HERRE)Z
20cm MY+, R L HOICE TR A P
HE - HEEE, ﬁkF%ﬂ["?iﬁ%ﬁﬂE’J%&:% il B T4
HEAE S B S 38 0 1 mm FLAZ AY O - 0 28 T 3R
i B EE R A BT R 12 em (P8 8 em IR 5cm [
R & R B B R P - e S R (R
AT RS B — 20, Ry T RIS R TR B B A I R A S,
[i] 45 TR e i S IS [) B S A 28R K SR Bt
KBTI KR, WA ER10), b FE
24l K G343 A 957 BC T AN [R) I R Y g
FEAS VR EEJE N 0%%) 33.4% 5L ECH R 12 4,

'7'=”11’;in100% (10)
A r LR my A TR LIERES TS m N
ININZEIR K G W) 3

3 XWERSREFTESN

3 tEEBEESRERREREXR

SE RO TR BRI SRR G R, R T

0117001-3



bk AR

%18

www.irla.cn

% 47 %

TR PRI £ T SR ST B8 U R 450 LI £ 5 %
Bl 45°,476 530 676 nm =P B 45 R AN 2
FR .

* 476 nm

—Matched curve on 476nm
¢ 530nm

.......... Matched curve on 530nm
o 676nm

---Matched curve on 676nm

60%
50%T
40%
30%
20%
10%

Degree of polarization

04

~10% . . . . . L
1OA)O 5% 10% 15% 20% 25% 30% 35%

Soil moisture

P 2 b A i ik R G R K

Fig.2 Diagram of soil moisture and degree of polarization
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Tab.1 Result of parameters at moisture of 9.8 %

Band/nm n o e
476 1.540 0.378 0.421
514 1.539 0.366 0.414
530 1.535 0.374 0.418
647 1.531 0.377 0.403
676 1.532 0.310 0.406
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Tab.2 Result of parameters at moisture of 21.6 %

Band/nm n o e
476 1.519 0.243 0.274
514 1.515 0.238 0.270
530 1.513 0.239 0.268
647 1.505 0.238 0.272
676 1.508 0.257 0.271
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Tab.3 Result of parameters at moisture of 33.4%

Band/nm n o e
476 1.503 0.117 0.136
514 1.502 0.123 0.142
530 1.501 0.125 0.143
647 1.489 0.119 0.140
676 1.504 0.116 0.137
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Tab.4 Compared table of model and experiment

Band/nm Model Experiment Error
476 32.44% 35.30% 8.0%
514 31.23% 32.48% 3.85%
530 30.85% 32.46% 4.96%
647 28.83% 28.50% 1.16%
676 28.21% 28.99% 2.69%
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