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Table 1 Chlorophyll sample statistics table

. 5/ IMH i { b i 25 B EY Y
Heip s HAH /b BoAE Average it 2 L s
. Minimum Maximum o Standard . Coefficient of
Data set Sample size SR .. Variance L
value value deviation variation
JBEVFEAR Total sample 200 38.80 62.83 54.64 6.3451 40.260 4 11.61
ABLE Modeling set 140 38.80 62.83 54.71 6.372 4 40.607 2 11.65
IB4IE4E Validation set 60 40.41 62.50 54.49 6.3318 40.091 9 11.62

R RS EA N SPAD. Note: The unit of chlorophyll content is SPAD.
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Fig.2 Distribution of correlation coefficients between spectral transformations and leaf chlorophyll
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Table 2 Univariate regression model modelling and validation results

55 Variable BB Model [ﬁ]gﬂjﬁ% ' @*ﬂ% Modelling set | IR UFSE Validation set
Regression equation R? RMSE R? RMSE RPD
W, (51,580) 2Pk Linear y=—73.1692-+57.976 0.7199 3.360 6 0.817 1 2.8641 2.211
£ Multiple y=61.4732"-83.2542+57.970 0.7240 3.3357 0.814 7 2.893 1 2.189
(50,582 24k Linear y=—78.1862+57.749 0.7215 3.3509 0.817 1 2.867 3 2.208
Z30 Multiple y=62.759x"—87.390x+57.714 0.7249 3.3304 0.814 9 2.893 3 2.188
244k Linear y=—79.860x+58.432 0.7211 3.3533 0.816 9 2.8595 2.214
W (49,583) Z3 Multiple y=76.9602"—92.3402+58.496 0.7258 3.3250 0.8151 2.8830 2.196
W, (49,584 24k Linear y=—84.5402+57.410 0.7215 3.3507 0.8151 2.8%45 2.195
: £ Multiple y=58.7732"—91.9332+57.347 0.7238 3.3373 0.813 2 2.906 3 2.179
W, 48, 584) 24k Linear y=—81.7372+59.074 0.7191 3.3652 0.814 7 2.865 3 2.210
Z30 Multiple y=87.6922"—97.058=+59.262 0.7246 3.3319 0.813 3 2.884 8 2.195
— ZE4E Linear y=—87.1682+58.095 0.7232 3.340 6 0.8175 2.860 2 2.214
Z 3 Multiple y=78.2512"—98.066x+58.101 0.726 7 3.319 3 0.8159 2.8811 2.198
W, (47,569 24k Linear y=—90.3492+58.696 0.7216 3.350 1 0.816 7 2.859 4 2.214
’ Z3 Multiple y=94.3232"— 1043492+ 58.794 0.726 1 3.3234 0.815 2 2.878 9 2.199
w,47,587) ZHE Linear y=—96.7152+57.551 0.7219 3.348 5 0.814 3 2.890 8 2.190
: £ Multiple y=68.6902"—104.3922+57.503 0.7237 3.3375 0.8128 2.907 1 2.178
W, 46,588) 24k Linear y=—101.3372+58.156 0.7220 3.347 9 0.816 0 2.8727 2.204
Z30 Multiple y=90.9552"—112.195r+58.163 0.724 6 3.3318 0.814 6 2.888 7 2.192
W, (45,569) ZE4E Linear y=—106.7822+58.705 0.7195 3.362 6 0.8155 2.869 1 2.207
’ Z 3 Multiple y=111.2732*—120.539x+58.781 0.722 8 3.343 3 0.814 2 2.884 5 2.195
£4E Linear y=—17.7062+60.473 0.1455 5.850 6 0.186 1 5.666 2 1.117
Ko Z3 Multiple y=46.1402"—49.9462+65.229 0.1709 5.763 1 0.2014 56217 1.126
o ZEHE Linear y=—6077.5662-+64.471 0.556 4 42153 0.609 7 3.9238 1.614
" £30 Multiple y=—281413.72°—4992.8—63.623 0.557 4 42107 0.6134 3.906 3 1.621
e(1/Ru) ZHE Linear y=12.7037+43.520 0.2193 5.592 4 0.264 7 5.3875 1.175
‘ Z30 Multiple y=—3.7932°+19.8987+40.334 0.2213 5.5850 0.2628 5.3912 1.174
/R ) ZE4E Linear y=—14872.623z+37.120 0.6211 3.8957 0.6214 4.038 3 1.619
i Z30 Multiple y=—1.4622"—49787.6702+17.930 0.687 8 3.536 4 0.7418 3.3160 1.972
®3 SEBOARURERRITLER 25/ RPD ¥R T 2, 3 ] o 3% 82/ NI o 2 S
Table 3 Multivariate regression model PRI REAS B B A A T
modelling and validation results 2.5 HEIEMHEMHSEEEFER TS
Il £ A St g R 53 BT AS TR AR 7 3 ) 1 22 5, 3 AN () A A
Roon_ Moldinest VO gk RS T XY, S R A TR
CWT-SR 0.7230 33406 08175 28602 2214 AR AL, LS/ NI TS SO Sk
R-SR 01961 56749 02233 soue  1iae 4 CWT-PLSR AYHE R R Fe K (RMSE fiz/h, B
R'-SR 07680 40537 06598 36728 1724 SUPLEEHUAF TR B H 5 7 48 KO0 K — B oo
1g(1/R)-SR 02193 55024 01877 56667 1117 lg(1/R/)AAI A [ AR B A AR RO T 22 AR B R
1g(1/R")-SR 06490 37495 06880 37031 1766 A KEFEEH R, 5 CWT BIAUARRAY P E , CWT $2 Bt
CWT-PLSR 07231 3.3413 08178 28589 2215 B R AE /NI 2R B0 F 00 0 K B AR X TR A2 T
R-PLSR 01749 57491 02098 55814 1134 lo (1/R" ) il 48 i s, s g I8 A7 8 ALK 9, ik
R'-PLSR 05650 41745 06413 37605 1684  fHgrE| A ARG DS AR T £ AT
1g(1/R)-PLSR 0.1904 56949 0.2304 55082  1.150 SR AR R T 2 AR AR Sy T R B ]
lg1/R")-PLSR 06547 37191 0.7139 35841 1.824

VAR AL SR, 2R 2R SR B2 PSS RN 3 7 o
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Table 4 Modeling and validation results of the regression model
I 455 A Modelling set HF4E Validation set
Regression model R? RMSE R? RMSE RPD
\Z (48,585) 0.723 2 3.340 6 0.816 9 2.860 2 2.214
lg(1/R") 0.687 8 3.536 4 0.741 8 3.316 0 1.972
CWT-SR 0.7230 3.340 6 0.817 5 2.860 2 2.214
lg(1/R")-SR 0.649 0 3.749 5 0.688 0 3.703 1 1.766
CWT-PLSR 0.723 1 3.3413 0.817 8 2.8589 2.215
1g(1/R")-PLSR 0.654 7 3.7191 0.7139 3.584 1 1.824
A C
065 065 B 651
o0l y=0.998x+1.105 8 ol ¥=1.071x 5827 ° 0 y=0.998x+1.120
mg | R=08169 ° o 3 o gmozms ms | K=08175
g K3 3
Ja) ; 50F o) § 50 o [a) § 50F
& s = =8
ZES 45¢ v 45¢ S} ws 45
40f° . . . . . 40F . . . . . 401°
36 42 48 54 60 66 36 42 48 54 60 66 30 42 48 54 60 66
SPADTiI{E Predicted value SPADTMI{E Predicted value SPADI{E Predicted value
D E F
65 1 120v_ 651 65
o ijl.)Ox 7.716 008 1=0.997x 41.154 % 0 y=1.182x-9.474
wd 6 R=0.6880  o,009%2 w3 o0 posi7s ovo @ 3 0 R=0.7139 &9
2T 55 =S st =S 55 °
3 w3 s
a s 50f a5 50f a5 50
<z < Z <z
S a3 Ao
“s 45 S o o »s 450 » s 45 ° °
§-° &°
40} ‘ ‘ ‘ ‘ . a0p? X . . . . 40
44 48 52 56 60 04 36 42 48 54 60 66 44 48 52 56 60 64
SPADTijll{E Predicted value SPADTill{E Predicted value SPADTiill{E Predicted value
A: W,(48,585);B: 1g(1/R");C: CWT-SR;D: 1g(1/R")-SR;E: CWT-PLSR;F: 1g(1/R")-PLSR.
B3 MEERERIEERBELENEER
Fig.3 Linear fitting results of chlorophyll inversion validation model
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Predicting the content of chlorophyll in cotton using
hyperspectral reflectance of leaves

LI Xu', CHEN Bailin®,ZHOU Baoping', SHI Ziyan', HONG Guojun'

1.College of Information Engineering, Tarim University,Alar 843300, China;
2.School of Chemistry and Chemical Engineering , Tarim University,Alar 843300, China

Abstract  With the development of hyperspectral remote sensing technology, hyperspectral prediction
of crop growth can provide scientific management for agricultural production, which can improve crop yields
and quality while avoiding excessive use of nitrogenous fertilizers. A mathematical model to invert the content
of chlorophyll in cotton leaves was developed using continuous wavelet analysis and conventional spectral
transformation to decompose and transform the raw leaf spectra of cotton. The characteristic wavelet coeffi-
cients and spectral characteristic bands were used as independent variables.Methods including univariate , step-
wise regression and partial least squares were used. The results showed that different spectral treatments im-
proved the correlation between the content of chlorophyll and spectral reflectance of cotton leaves.For the con-
ventional spectral transformation, the inverse logarithmic first order differential 1g(1/R’) improved the chloro-
phyll correlation of cotton leaves by 0.41.1t is indicated that the continuous wavelet analysis is superior to tra-
ditional spectral models in terms of information noise reduction and mining of feature information. The model
established has good stability with RPD>>2 and good prediction ability for data sampled.

Keywords hyperspectral ; non-destructive testing; continuous wavelet analysis; traditional spectral

transformation ; chlorophyll; cotto n
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