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Table 1 Band combinations selected by correlation coefficient method
Jeik 25 W B & /nm K FR
R 522,526;528,530 —0.888 2,0.868 8
R’ 1 876,2 158;2 044,2 070 0.945 6,0.922 2
log(1/R) 654,692;522,526 0.878 9,0. 888 8
log(1/R)’ 1416,2 158;2 044,2 070 0.932 6,0.932 5
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Fig. 1 The correlation between R,R,log(1/R),log(1/R)" and leaf nitrogen content
2 EERTEBENERAS
Table 2 Band combinations selected by successive projection algorithm
B K R 4 B £ 7 /nm RMSE
404, 460, 522, 544, 716, 740, 776, 978, 1 188, 1 320, 1
R 16 0.230 3
408, 1 504,1 666, 1 716,2 086,2 226
R’ 3 694.1 886,2 162 0.234 3
log(1/R) 7 704,766,872,1 852,212 6,2 17 8,2 39 6 0.203 5
log(1/R)’ 3 1366,2 164,2 208 0.2110
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Fig. 2 The band wavelength selected by successive projection algorithm
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Table 3 Band combinations selected by LASSO algorithm
JEIETE B i 1 (14 06 1% L B/ nm
R 23 400,406,410,688.690,692,694,696,700,724,730,734,1 360,1 362,1
' 368,1 602,1 604,1 606,1 608,1 610,2 180,2 182,2 184
R’ 23 400,420,436,442,444,536,540,544,802,838,856,866,1 196,1 198,1
200,1 666,1 668,1 672,2 070,2 158,2 164,2 216,2 218
410,696,698,700,702,706,730,734,740,1 362,1 368,1 604,1 608,2
Log(1/R) 16
180,2 182.2 184
, 442,524,536,540,544,674,800,810,818,838,1 192.1 196,1 198,1
Log(1/R) 23
200,1 666,1 668,1 672,2 064,2 158,2 164,2 204,2 214,2 218
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Table 4 Inversion results from the combination of different methods

o B : i d5 /> — 3¢ : B AL 2R bk : SCRE ] AL
R? Rmse R* Rmse R? Rmse

& REBE R 0.704 9 0.328 0 0.602 8 0.380 4 0.661 8 0.351 0
R’ 0.841 3 0.240 5 0.662 8 0.350 5 0.857 7 0.227 6

Log(1/R) 0.770 2 0.289 4 0.610 4 0.376 8 0.743 0 0.306 0

Log(1/R)’ 0.872 2 0.215 8 0.890 4 0.199 8 0.879 0 0.209 9

¥ S R 0.782 6 0.2815 0.678 0 0.342 5 0.757 8 0.297 0
R' 0.853 3 0.231 2 0.841 4 0.240 4 0.861 2 0.224 8

Log(1/R) 0.753 2 0.299 9 0.711 3 0.324 3 0.758 2 0.296 8

Log(1/R)’ 0.776 4 0.2855 0.712 6 0.323 6 0.8217 0.254 9

LASSO # ik R 0.693 2 0.334 4 0.699 2 0.3311 0.678 5 0.342 3
R’ 0.830 5 0.248 6 0.8517 0.232 4 0. 864 6 0.222 1

Log(1/R) 0.617 6 0.373 3 0.671 5 0.345 9 0.727 5 0.3151
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Study on hyperspectral Inversion technology of
Nitrogen content in Abies fabri leaves

SONG Xue-lian' , WANG Zhi-wei' ,ZHNAG Wen"?,DING Lei-lei', LIU Jia-jia',
RUAN Xi-rui', ZHANG Wei®

(1. Institute of prataculture ,Guizhou Academy of Agricultural Sciences ,Guiyang 550006.,CHina;2. Guizhou
Sunshine Grass Technology Co. ,Ltd. .Guiyang 550006 ,China ;3. Guizhou Survey & Design Research
Institute for Water Resources and Hydropower Guizhou ,Guiyang 550002 ,China)

Abstract: Nitrogen is an essential element for plant growth. Monitoring nitrogen content is helpful to under-
stand the metabolic process and health status of plants. Hyperspectral technology,a nondestructive and rapid
method to detect leaf nitrogen content, has become one of the important methods for nitrogen analysis. In this
paper, hyperspectral technology was used to estimate leaf nitrogen conten in Abies fabri t. Correlation coefficient
method, successive projections algorithm and LLASSO algorithm were used to select sensitive bands of four spectral varia-
bles including R,R’,log(1/R) and log(1/R)’. Partial least square,random forest and support vector machine were used
to conduct modeling inversion for the selected sensitive bands. The results showed that the inversion error of the two de-
rivatives was the smallest. The correlation coefficient including Log(1/R)" and LASSO&-Log(1/R)" could be used effec-
tively to select the combined sensitive band for leaf nitrogen content. The estimation effects using the combination of
those two variables gave the best results among several selection methods with R*>>0. 84 and RMSE ranged from 0. 19
~0. 24 ,and the estimation effect was significantly better than that of all the three modeling methods using the whole
bands. The inversion errors derived from random forest algorithm in combination with correlation coefficient and Log(1/
R)',and random forest algorithm in combination with LASSO&:. Log(1/R)’" were smallest. But the error range of the
random forest method to other forms of variables was large and its performance was not stable. The variables in the form
of R screened by the three variable screening methods were consistent with previous studies. The successive projection
algorithm could screen more bands related to other chemical content of leaves, which proved the effectiveness of the three
variable screening methods.

Key words: hyperspectrum;Abies fabri leaves;nitrogen comtent ;band selection



