201946 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi %5 50 % 25 6 1

doi:10.6041/j. issn. 1000-1298.2019. 06. 025

ET/NEZTHF BP HMEMEHKBEEESESERE

ZhE'” £ & E#EE d#Fm AWE F &
(1. SR T A B350 0L 5 0848 5 LR 2% B, 5 065000
2. T4 6 A 3 L 5 5 1 B G610, ) 065000
3. s A% CIL 500 156 T B2 B, L 100083)

WE: AARIMAETRE P RAEY RS A SR BRI R P0G BRI S E H R AETE 7 54058, 1k
AHREE o AL FRARFSAE A5 5 07 1 i A5 5 A 38 07 I ——/NBE AT 5 (Db = 5) XK A 09 06 3% B 3 3 gl ot
FT A B AR OG5 5 52 3 4 R ¥ Yo JP 30 T 08 0 A — 26 58 A2 B8 (5 B o AL Db — 5 /NP REEAT /D Il A8
I B R S DG R 194 A S R, R P AT S AN B 3 B (716,745 766 nm ) 14 385 S 5 A Sz 16 % 4% (BP) pf
L g BTN X KRR IR 4 Bl L A i AT S o K R TR B AT 2 A T (B 5 S HE AT AR DG PR A, SRR
B, 56T BP M M 2% (KK Fi e J2 T 4 J o h S OB T T S 3 I B R VB 4 B EE G s bhaE B RO I R
WOR

R : PPEN; mOGE; EREPNO RS R

R E4yES: S127 XEFRIRAG: A X EHS: 1000-1298(2019)06-0226-07

Inversion of Heavy Metal Content in Rice Canopy Based on
Wavelet Transform and BP Neural Network

LI Xuging'? LI Long"?> ZHUANG Lianying' LIU Weigi' LIU Xiangnan® LI Jie'
(1. Institute of Computer and Remote Sensing Information Technology, North China Institute of
Aerospace Engineering, Langfang 065000, China
2. Aerospace Remote Sensing Information Processing and Application Collaborative Innovation Center of
Hebei Province, Langfang 065000, China
3. School of Information Engineering, China University of Geosciences( Beijing) , Beijing 100083, China)

Abstract; In the “natural farmland ecosystem”, although the biochemical parameters of crops are
abnormal under the stress of heavy metal pollution, their characteristics are often very weak, with small
changes and extreme unstability. Wavelet analysis, a common signal processing method in unstable signal
processing, was used to process spectral reflectance data of crops (rice) and effectively extract weak
information of “mutation” hidden in spectral signals under the stress of heavy metal pollution. Wavelet
transform was carried out by using Db — 5 wavelet basis, and singular points with abnormal spectral
characteristics were selected. Back propagation neural network model ( BPNN) was constructed by using
spectral reflectance of corresponding bands of singular points (716 nm, 745 nm and 766 nm) to invert the
contents of four heavy metals in rice canopy. Correlation analysis was conducted between the predicted
and measured values of the model, and the results showed that the inversion model of heavy metal content
in rice canopy based on BP neural network had a good inversion effect on the stress of cadmium, lead,
mercury and arsenic in the experimental area.
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Fig.1 Location map of experiment sites

x1 LBHEEXER

Tab.1 Basic information of test fields

. R i 0T L/ 5 5T L/ R 5 H/ i J5T 7 Lt/ .
S 4 IX L AL AR ] ] ] ] [EE S
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Fig.2 Original spectral curves of A, B and C in different periods
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Fig.4 Inversion model of heavy metal content in rice

based on BP neural network
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Tab.3 Pollution stress level estimation models

based on BP neural network model

R LA S
Ve Yk 1) B RMSE/ RMSE/
(mg-kg™") (mg-kg™")
P 0. 960 0.276 0. 986 0.300
it 0.991 0.284 0. 996 0.334
® 0.986 0.289 0.984 0.328
il 0.973 0.295 0.974 0.322
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Tab.4 Prediction results of pollution stress level

using BP neural network model
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Spatial-temporal trends and pollution source analysis for heavy metal

Feasibility of estimating heavy metal concentrations in Phragmites australis using
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