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Prediction of Winter Wheat Chlorophyll Content Based on
Gram — Schmidt and SPXY Algorithm

MAO Bohui' SUN Hong' LIU Haojie' ZHANG Junyi' LI Minzan'?> YANG Liwei'
(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education, China Agricultural
University , Beijing 100083, China
2. Key Laboratory of Agricultural Information Acquisition Technology, Ministry of Agriculture, China Agricultural University,
Beijing 100083, China)

Abstract: Accurate prediction of wheat chlorophyll content is important for guiding precision management
in the field. The canopy spectrum of winter wheat canopy was measured by ASD Field Spec Handheld 2,
and the first-order differential processing method was conducted on the band of 400 ~ 900 nm in the
paper. In order to select the sensitive bands for the chlorophyll content detection of winter wheat, the
Gram — Schmidt transformation algorithm was used in the research. The insignificant variables and the
redundant information were identified and removed from the independent variables set. As a result, the
orthogonal transformation data of first-order differential at 848 nm, 620 nm and 677 nm were extracted.
A representative set of wheat chlorophyll content of modeling samples was selected by using sample set
partitioning based on joint x — y distance algorithm ( SPXY ). The results showed that multiple linear
regression (MLR) prediction model based on Gram — Schmidt and SPXY algorithm is better than the
random sampling method. The chlorophyll content of winter wheat were clustered respectively at intervals
of 0.2 mg/L, 0.3 mg/L and 0.5 mg/L. The modeling results showed that the optimal resolution was at
0.3 mg/L, the determination coefficient R> and the R’ of the calibration model which was built based on
620 nm and 677 nm sensitive bands were respectively 0. 730 and 0. 739. The study could help to evaluate
the nutritional status of winter wheat and precision fertilization.

Key words: winter wheat; chlorophyll content; spectrum analysis; Gram — Schmidt algorithm; SPXY

algorithm
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Fig.1 Original reflectance spectra

Hi T & /N TR 2 D6 1 7R R T R B R OR A AR AE
HETFE SR OB IR TR RE A0 XU SR BR BT R B,
e, R 1 AR 1 K Hh A7 1 R A0 B 5 B L MR
IS B AL 1) 52 W), BIF 5 08 B — 7§l 20 % D s 0 9
PEATHUAL B . XF I 1 s i 6T il 2 dE AT — B i oy
WAL P Z S IS5 RN 2 B o Horp X e e &
Rl & b L R RN W)

y _f(xi+l) -flx,_))
piy R (10)

e
Ax

0.0201

BB LK
Pl a,, B, W 2E(H

0.015F
0.010F
0.005F
ok oo

&= -0.0051

SR B

-0.010f

-0.015f

—0.020 . . . . . . . .
300 400 500 600 700 800 900 1000 1100
K /am

B2 A B

Fig.2 First-order differential reflectance spectra
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Tab.1 Parameters of multiple linear regression
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