ﬁ& ;”i%ﬁ %{&J bl

FRGE
PAik: http://www.aes.org.cn

/IRONMENT SCIENCE

FTCOWT-HHT ) FK 4 B T M5 BRI
FRHE, i, TKAAE

FIHASL:
SR, i, TKATAE. BT CWT-HHTY E R A4 B 115 (5 SR AL IR RH22A4R, 2023, 42(10): 2183-2189.

TEZL R View online: https:/doi.org/10.11654/jaes.2023-0319

AT RGBS B

Articles you may be interested in

BB IE TR AR TS Y5 S A SM-DMEF DRI A5 Y
5K, BT, VY, R, B
LV FRBE B4R 2017, 36(9): 1753-1761  https://doi.org/10.11654/jaes.2017-0536

FEFSD-SWTHYH A T T ARG A S E ) 5 15 G il

ZRan, BT, EAE L, i, skdar
Al IRl 2A2E3R . 2020, 39(9): 1869-1877 https://doi.org/10.11654/jaes.2020-0468

TR/ FAE A R R AR
2R, BEIE R, B, A, SR, BB, AR, BRI
LV FRERLA224R. 2020, 39(9): 1900-1907  https:/doi.org/10.11654/jaes.2020-0401

%ﬂﬂﬁl.?f?!@'ﬁm/}'ﬂtﬁﬁﬁﬁ@ 2R RS 15 G EU)

zukﬂi“ﬂ ﬂ&. 2019, 38( ). 14-21 https://doi.org/10.11654/jaes.2018-0501

Tk B4R V5 2 I EEMD-M A —-FD G 52 ik 5y
FER, B el W, A, 2, s, skt
el BRI 247 2019, 38(4): 779-786  hitps:/doi.ore/10.11654/aes.2018-0857

KHEMAG AT, RFEZTIRER

Jo


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2023-0319
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2017-0536
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0468
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0401
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0501
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0857

2023,42(10):2183-2189 xR W F OB R F F R 2023410 H

® Journal of Agro-Environment Science @&

FORE, AR, GRATNE . JETF CWT-HHT [ FOK M Fr 6 715 B (5 BRI R FFEER 7274l 2023, 42(10) - 2183-2189.
GUO H, SHI H, ZHANG Q W. Detection of copper ion pollution in corn leaves based on continuous wavelet transform—Hilbert—Huang transform[J]. Journal
of Agro—Environment Science, 2023, 42(10) : 2183-2189.

£ F CWT-HHT fER M B 5 F 5545 8RN
A, B, A

(1B BIR L R2A2s 05 BS54 TR, 280 WEr 2320015 2. PR TR A0 IR EE 5 9¢ 3 0 [R] W e s 47 lb U R A
O, T WER 232001)

BN TR AE Y A AN TRV B T 4 T TS G N I P GRS RS B AR 5 B, AR 5% 3 2 35 N TRk B A B (Cu) kit
T KA R S, AR AR TR [FRR BE TR K M 3 I 2 [ R Cu & (Bl B, R T S/ N R 4 (CWT) 4545 A 7R A1
- (HHT) (9 572, 44 2 CWT-HHT 3532 DL F R oG E 4 @ 15 o5 8. R BT 5 2030 A7 8 (REP) (£030 A — b6 5
(NDVIos ) FREL AR 38 15 55 (RVSD 555 WL RSB 18 B W Jr e A T8 AT o S5 R - BT CWT-HHT £330 5 4 S B 157
AT RE R (S IR TH s S BRIt 3, 15 oK i Cur & 7R AL 30— S, i HLAl S AE w1 AR e 0 o G S v e iy ik
XFHG GER CWT-HHT #R I 25 SR fe s, 26 1 CWT-HHT Jrik e £oK 0 F 8 408 Co? V5 YA BRIy i HAT vl A7

KGR« B L/ VB 5 A KA e — v AR 48 AR5 G e 5 KM

FESHES:S513;X835 XEkAREAG:A X EHS:1672-2043(2023)10-2183-07  doi:10.11654/jaes.2023-0319

Detection of copper ion pollution in corn leaves based on continuous wavelet transform—Hilbert—Huang
transform

GUO Hui"? SHI Hai"*, ZHANG Quanwang"*

(1. School of Geomatics, Anhui University of Science and Technology, Huainan 232001, China; 2. Coal Industry Engineering Research
Center of Mining Area Environment and Disaster Cooperative Monitoring, Anhui University of Science and Technology, Huainan 232001,
China)

Abstract: To accurately detect weak spectral distortion information for crops under different concentrations of heavy metal pollution, a corn
pot experiment with different Cu® stress gradients was performed. The spectra of corn leaves under different gradients were collected and
the Cu™ content of the leaves was measuring at the same lime. Continuous wavelet transform (CWT) combined with Hilbert—Huang
transform (HHT) was used to construct a CWT—-HHT algorithm to detect spectral copper pollution information from the corn leaves. This
method was compared with other conventional vegetation index monitoring methods, such as the red edge position, the red edge
normalization index, and the red edge vegetation stress index. The results showed that the instantaneous energy peak extracted using the
CWT-HHT detection method had a trend of first increasing and then decreasing, which was consistent with the trend in the Cu** content of
the corn leaves. Moreover, the CWT-HHT method was found to be better than the vegetation index monitoring method for detecting heavy
metal pollution in crops, indicating that the CWT-HHT method is feasible for the detection of heavy metal copper pollution in corn leaves.
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different Cu* stress gradients
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Figure 2 Spectral wavelet coefficients of corn leaves under

different Cu** stress gradients
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Table 1 Results of CVT-HHT and conventional vegetation index

monitoring methods
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