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Estimation Models of Chlorophyll Contents in Photinia serrulata l.eaves Based

on Hyperspectral Data

HE Gui-fang, WU Jian, PENG Jian,GU Shuang-xi
(School of Geographic Information and Tourism sChuzhou University sChuzhou 239000, Anhui ,China)

Abstract: Accurate estimation of chlorophyll contents plays important roles in plant growth monitoring,
yield prediction and habitat suitability evaluation. In order to find a high-precision estimation model, Pho-
tinia phoebe was taken as the research object to measure the chlorophyll content and reflectance of the
leaves. Firstly, the original spectra were transformed and the vegetation indexes were calculated. Secondly,
the characteristic bands were selected through correlation analyses. Then the chlorophyll prediction models
was established by stepwise linear regression and partial least square regression (PLSR). The results
showed that 1) the stepwise linear regression model and partial least square model of FDR were better than
R.1/R,LR and SDR. 2) The exponential model of DNDVT (Ry,: »R, 3;0) was the best single variable model
for estimating chlorophyll contents. 3) The stepwise linear regression model of DRI (R;;;» R, ;5,) and RI
(R;4; sRo1) was the most accurate model, and the validation results showed that R® was 0. 095 5, and
RMSE was 3. 145. Therefore, we concluded that the gradual linear regression model of vegetation index
could accurately estimate the leal chlorophyll content. The results provide a basis for monitoring the
change of chlorophyll contents in vegetation by hyperspectral technology.
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Table 2 Spectral index in this study

T 6 4 AR B
RI R,=R, /R,
VI V=R, R,
AL Now =R, —=R;)/(R; +R;) i 5 RIOEERIEBGR, (R, K i) B
DRI Dy =R',/R’, W HGR R N i g B R AR — B Ay
DVI Dy,=R’,—R’,
DNDVI Dypyi=(R’';—R')D/(R";+R’))
2.4 A EiiE S ESEAES A U BRI 6 DA, H SPAD B 535 A

SPSS23. 0 Hr 58 i, 6 Y iR BURS FE B 19 2 S48 45
P g B (coefficient of determination,R*) , ¥ )51
1% 7% (root mean square error, RMSE, 2% 2L 47 A
R yse R, HatB A

R'=3G —"/ 2~ (1)

Ryise = (5)

é:l(&ifi)z/n
Kl o HREAREG y, A BUAE ; y i TN AE (7 2
By, ATMME ., g RZE R IR A 5 45 7
LA B UM 0~ 1. B HE T 1. Ud BB R A 0L &
P BB e e PRk AT . 7 AR 25 RMSE K Al
S I 0 O8I0 22 D60 ) i 22 5 FH F G 560 A5 781 174 i
A8 77, RMSE /], U W A5 70 £k 30 i =

2 HER50M

2.1 AEMAMHERSENREHEFESN
X 59 ANREA Hi M2 X AT THE RS R

3.7.14.17.23.4.,37.4.46.6.58. 9,3 B X i 1Y 6 4%
SRk 2 (B 1), M AfE7E DL R FRE : DK
350~500 nm, Y3 Sz 55 A5 X /5 2) ] ULt i B
500~760 nm, 1% S 5 22 2 i AR A K AN [\ i
S 2 I i 2R (E I B i 2200 5 3) 7E 760~1 360
nm, G ST IR B i R AE , I LA . 6 SRt 4k
BT V4734650~ 700 nm £7 15 B . (19 M 4 3= Wl
45,1 360~1 470 nm F£7E W] A 7K 43 W4 o fHLJ2 36
473 288 118 W MAC R R R WAL T AR A 25 5%
2.2 XS
2.2.1 =@ EZ4HFRTHEBEGMEEIN
B4 & &5 R.1/R.LR.FDR,SDR 2 |i
FAH G 2250, HOMH DG4 A DL IR 2,

FE 0. 01 S F PR L B AR 61 R AE 560~
720 W UM O, B R AH O R B K 699 nm (r=
—0.800 9, MEEHF YA/ LT B4 1/R 78 580~
7200 F EAHC, e KA REPE K700 nm(r =



28 PO LA B 2 4 37 &

0.60 —3.7 14.17 23.4 374 —46.6 —358.9

350 550 750 950 1150 1350 1550
WA /mm

1 7B SPAD B X} Br Y R 46 St i i 2%

Fig. 1 Original spectrum curves of different SPAD values of tree leaves
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Fig. 2 Relationship between the SPAD values and spectral reflectance and reciprocal spectral reflectance and the first-derivative

spectral reflectance and the second-derivative spectral reflectance
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Fig. 3 Correlation matrix of relationship between the SPAD values and spectral index calculated by different spectra reflectance
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Table 3 SPAD estimation models and accuracies based on original spectra and conversion spectra
bR A cAlE| i e /N — e
ST FE b N I B JELg S I E 4 o JELg S Lo
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Table 4 SPAD estimation models and accuracies based on single spectral index
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X B0 bR £ y=6.180—251. 368X In(X) 0. 884 4.024 0.937 3.873
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Table 5 SPAD estimation models and accuracies based on spectral indexes
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Fig. 4 1: 1 relationship between measured and predicted values of the optimal SPAD estimation models
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