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Abstract: Leaf area index (LAI) is an important parameter of crop diagnosis and yield prediction. The
LAl of winter wheat obtained from Beijing city had been estimated successfully by support vector
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machine regression (SVR) model built with LAl and wavelet coefficients of hyperspectral reflectance. The
inversion results of this paper method and other five methods, such as selected vegetation indices and
partial least-square (PLS) regression models, were analyzed. It was found that the sensitive bands to
assess LAl were 680 nm, 739 nm, 802 nm, and 895 nm, and the corresponding wavelet decomposition
scales were 8, 4, 9, and 8 determined by continuous wavelet transform(CWT), respectively. The decision
coefficient (R?) of regression equation between LAI and wavelet coefficient was significantly higher than
that of between LAI and canopy reflectance. The SVR model based on wavelet coefficients performed
best with R? of 0.86, and RMSE of 0.43, while the regression models based on two common spectral
vegetation indices (NDVI and RVI) performed poor in estimating LAI of winter wheat’s multiple birth
period (R?<0.76, RMSE>0.56). It can conclude that the pretreatment method of CWT is better effective
for selecting sensitive spectral characteristics to LAIl. Meanwhile, SVR is more suitable for developing
model in LAI estimation than PLS regression. The combination of CWT and SVR is feasible to realize

remote sensing inversion of LAI in the whole growth period of winter wheat.

Key words: leaf area index(LAI); hyperspectral;
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Fig.1 Correlation and linear regression between LAI and reflectance

on winter wheat

22 BINEBERILEZT CWT THEH/INERY
5 LAI (tEX S
ZAE 9T L TR BE SR 2 5, S HL BiorSplines
/NI Z R “biro1.37 0 3l 5 Matlab 2 F2 X} 89 N FEA
SR O 2R R T CWT 284 (O T 08/ B3 4[]
BF DR /N D 4 B RUBE A A, /N D 0 i 1Y)

RBEE N 21,22,23,24,25,26,27,28,29,210), I
N 7R 4 F R N I A /N LA AR G A3 BT, AR
BUAHOC R B, G 2 B . B AT LUE H 54/
2 LAl AH SCVE B0 1Y) ik Bt 46 v #£440~490 nm 529~
585 nm ,648~834 nm ,870~952 nm, XJ i K EE 43 51 Ky
1~6.1~8.1~10.7~8 ,R? iy fe/ME A 0.55, FH-7E4 8
RUEEfY 680 nm | 25 4 KRR 739 nm | K2 9 RUEHY
802 nm K55 8 )L i 895nm ik F] B K (R?>0.66),
W1 & Toe 2000 T RS LA B2 RE, x4
SRR LAl SR E B BB h AR LR AL L0 AM
T /N AR H AT Y A B, R T G b O R
HRORT I T R BRI B

€
=

[ra]

Decompoesition scal
= 4 oOh,

Wavelength/nm
P 2 /N ZR S - oo AR R AR G R AR

Fig.2 Correlation scalogram between wavelet coefficient and leaf

area index

2.3 BEFENRLERE

R BR BRI W AT 3, R /NI R B S
5 1) 2 ML ST A R A AR (CWT -SVR) R I/
W 7505 i e /Iy — 3 Bk ST Y [l A BT A (CWT -
PLS) . e 2 1 28 ok 4 ) e AL AR vk At N7 1 [ A
AI(R-SVR) 56 2 ik 248 35 M e /> 3R B vk ST 1Y)
] 455 A (R - PLS) S AE B 45 %5 Il I A AL (NDVI- LA,
RVI-LAN AT A4 A1 LA SE SRR B e T

LSO, ) E G R E 502 nm 649 nm |
778 nm J% 860 nm 4 N Br 1 R SR AE A B AR
/N R B 8 IE Y680 nm 5 4 RERYT39 nm |
55 9 UEE(Y 802nm K4 8 NEEfY 895 nm 1E g ki A A
A it LIRS IE4E 89 M FEACTE Matlab 7 PLS A 7Y
A SVR A (fdi Ff] LIBSVM),, il i3 221 & F NDVI Al
RVI 5 LAl BLG 7 FE LAFR BOeR BN fefe

by LSRR R AR B, OB 6 AR IR X A O 4 5 T
ML PLE LR IEAT T R 53771 22 (RMSE) 19 43
Bra s, s R L F 1, 3R AT, A a4 45l ) A
R F N 0 B B> TR IE SR AT N 4
S EAE FERR AR FE U AE -, DAt 2 S S %0 1 AR

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

% 14

R BHEEFEATIAERSIFGEND LN LT BRBHER

339

i, SVR B {5 5 5 RMSE H PLS £ 8 75 51 iy
RMSE FEK T 11.7%; LI/NE R ECh A 48 & SVR 4
A1) RMSE [t PLS #5 fi) RMSE [ T 9.6%, i
BT e /AN 25 F XU A B A O A SVR B L
PLS Sk 35 A T LA AT, [FIA i 3R 1 38 AT LA
i, LN R B A AR A SVR AR XA 1 £ A
T A 3547 fe KA R°(0.8145 ,0.875) Al #R /)N i) RMSE
(0.4662,0.3812) X LAI [m] ) EA fe i #1321
T4 TE A NN 4 |- H RMSE H LU 2 S % B
A1) SVR BEAL S RN T 18.6% F1 11.7%, KW
R T 0 /)N DB 7 A8 4 47 54 T Ak P R T S e 7 5 o
Xof I TR AR B HURR A5 S, o A SO TE AR A
EREIEHE T 5 AN EF BRSSO LU/
W RO A AR B SVR LAY G848 4 i S 2 A AR
H W LAl

F1LAI MNEREREESMNENRERH
(R)E5 A RIRZE (RMSE)
Tab.1 Determination coefficient (R?) and root mean

square error (RMSE) of LAI prediction

models in calibration and validation set

Calibration set(n=89)

Validation set(n=36)

Model
R? RMSE R? RMSE
NDVI-LAI 0.696 3 0.7140 0.700 4 0.669 1
RVI-LAI 0.6789 0.6400 0.758 0.568 6
R-SVR 0.7704 0.502 0 0.8222 0.4833
R-PLS 0.7199 0.5540 0.7702 0.5473
CWT-SVR  0.8482 0.4085 0.860 8 0.4269
CWT-PLS 0.744 4 0.529 2 0.8343 0.472 4
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