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G5 52 BRI B/ mm? 4 wEEs/mme B, KB IR T 25, AR
Number Contour area Number Contour area W
1 0.100 3 23 0.311 1 ) XY —p (i) do(A)
2 0.411 6 24 0.645 3 ? G )ZA’{O( - pd" )
3 0.200 4 25 0.620 0 Horr n B E‘J?}j%{%{ﬁ,p(ki)z%?}}i{é Ay
4 0.339 3 26 0.275 6 T AN RPN B A ZEAE . OGS R RE H] B
5 0.569 6 27 0.380 2 HRIE
6 0.216 9 28 0.267 4 LN SEL, LU E U S AFEY AL
7 0.080 3 29 0.580 1 8 (680~750 nm) N 5 65 A — B S 40 my i oK
8 0.559 9 30 0.423 1 (B FT X0 1 B O 1% 0 . AR R 20 R AR I S H
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Table 2 The analysis of LAI and NDVI fitted equations error

LAT S2 & LAT i 8 EEPORP A AR R 22/ %
Measured value of LAI Predictive value of LAI Absolute error Relative error
2.124 7 1.926 5 0.198 2 9.328
2.065 7 2.426 6 —0.361 0 —17.470
2.008 7 2.359 1 —0.350 0 —17.440
2.340 0 2.503 6 —0.157 0 —6.710
2.000 0 1.836 7 0.435 5 19.168
2.272 2 3.188 1 —0.211 0 —7.080
2.977 0 3.800 0 0.195 8 4.849
4.037 3 15.000 0 —0.494 0 —24.320
2.031 0 2.249 0 —0.297 0 —15.560
1.909 4 2.206 5 —0.198 0 —6.250
3.169 4 3.367 5 0.203 6 7.275
2.799 4 2.595 7 0.235 6 8.263
2.850 6 2.615 1 —0.090 0 —3.020
2.962 6 3.052 1 0.008 8 0.324
2.134 0 2.704 6 —0.165 0 —18.600
0.885 7 1.050 5 0.326 9 11.049
2.958 7 2.631 8 0.098 8 4.581
2.156 2 2.057 4 0.624 9 19.321
15 22 4 X 19 V- Y {H Mean 0.000 3 1.790
£5 LAIS o RGBS HRIRESH
Table 3 The error analysis of LAI and p;;, fitted equations
LAT Sz e LAT B e EEPORP X R 2%/ 7%
Measured value of LLAI Predictive value of 1LAI Absolute error Relative error
2.065 7 2.060 0 —0.440 0 —21.320
2.008 7 1.556 4 0.452 3 22.519
2.2111 1.783 3 0.427 8 19.349
2.977 3 3.350 4 —0.373 0 —12.530
1.831 8 2,177 4 —0.346 0 —18.870
0.889 2 1.528 7 —0.639 0 —71.910
2.031 0 1.618 4 0.412 6 20.315
2.045 1 2.194 4 —0.149 0 —7.300
3.169 4 2.620 4 0.549 0 17.321
2.962 6 3.212 6 —0.250 0 —8.440
0.885 7 0.974 2 ——0.088 0 —9.980
2.903 0 3.142 2 —0.239 0 —8.240
3.018 0 3.121 5 —0.103 0 —3.430
3.481 5 3.160 2 0.321 4 9.230
1.615 8 1.865 7 —0.250 0 —1.546
3.234 5 3.208 7 0.025 8 0.797
3.476 8 3.221 6 0.255 2 7.339
3.538 4 3.101 6 0.436 8 12.343
8 22 20 X0 (I B9 2 { Mean 0.000 1 3.790
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Table 4 The error analysis of LAI and first order derivative fitting equation
LAT 52U {E LAI T {8 20 %] 158 2 HXTIR 2/ %
Measured value of LAI Predictive value of LLAI Absolute error Relative error
2.124 7 2.442 7 —0.318 0 —14.960
2.008 7 1.845 6 0.163 1 8.118
2.211 1 2.109 5 0.101 6 4.596
1.831 8 2.009 3 —0.177 0 —9.690
0.889 2 1.005 2 —0.116 0 —13.050
2.031 0 1.565 7 0.465 3 22.909
2.045 1 1.916 3 0.128 8 6.297
3.169 4 2.747 0 0.422 4 13.326
2.962 6 3.352 1 —0.390 0 —13.150
2.713 4 2.367 4 0.345 9 12.749
0.885 7 1.252 6 —0.367 0 —41.410
2.903 0 3.174 4 —0.271 0 —9.350
3.018 0 3.206 8 —0.189 0 —0.063
3.481 5 3.306 9 0.174 7 5.017
1.615 8 2.100 9 —0.485 0 —30.020
3.234 5 3.361 6 —0.127 0 —3.930
3.476 8 3.304 4 0.172 4 4.958
3.538 4 3.2277 0.310 6 8.779
122 2 XE 9V B Mean 0.008 6 3.060
x5 LA SIERUSHFENRESN
Table 5 The error analysis of LAI and the area of red edge fitted equations
LAT 524 LAT U {5 4 %} 15 22 IR R 2/ %
Measured value of LAI Predictive value of LAI Absolute error Relative error
2.065 7 2.662 1 —0.596 4 —28.870
2.364 2 2.120 9 0.225 2 9.599
2.2111 1.977 3 0.233 8 10.573
2.977 3 3.084 9 —0.107 7 —3.620
1.831 8 2.314 2 —0.482 4 —26.330
2.0310 2.582 7 —0.5517 —27.170
2.045 1 1.767 3 0.277 8 13.584
2.850 6 2.659 4 0.191 2 6.707
2.962 6 3.009 6 —0.047 0 —1.590
2.713 4 2.559 9 0.153 4 5.655
2.903 0 3.154 5 —0.251 5 —8.660
3.018 0 3.174 9 —0.156 9 —5.200
3.481 5 2.994 6 0.487 0 13.987
1.615 8 2.396 4 —0.780 6 —48.310
2.958 7 2.626 3 0.332 4 11.235
3.234 5 3.112 7 0.121 8 3.765
3.476 8 3.182 1 0.294 7 8.477
3.538 4 3.265 6 0.272 8 7.709
8 22 20 X0 (I B9 2 { Mean 0.021 3 3.250
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Citrus canopy LAI experiment inversion analysis with hyper-spectrum

WU Weibin'* YU Yaofeng® HONG Tiansheng'**
ZHOU Xuecheng” DENG Xiaoling® YOU Zhanhui® ZHANG Cheng® LI Jiayu®

1.Key Laboratory of Key Technology on Agricultural Machine and Equipment ,
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2.College of Engineering ,South China Agricultural University ,Guangzhou 510642 ,China

Abstract A system was established as the core of the surface features spectrometer data acquisition
platform.The spectral data were collected for processing by computer fitting using spectral analysis soft-
ware ViewSpecPro,Excel and SPSS statistical software for data inversion to explore four forms of the
canopy of citrus spectrum and LAI (leaf area index,LAI) correlation,the advantages of the most rele-
vant spectral parameters of LLAI estimation and simulation of quantitative real-time acquisition were
taken.Results showed that the correlation coefficient of LAI and spectral information on NDVTI, the re-
flection energy of p550,the reflection energy of p850,the first derivative,the red edge amplitude,the red
edge area was 0.886,0.906,0.871,0.912,0.798,0.870, with equation of a significant level less than 0.05.
NDVI,red edge magnitude and the edge area and ILAI reached a high level of correlation.Citrus tree cano-
py can be simulated and estimated.

Keywords citrus-trees; canopy desity; leaf area index; hyper-spectrum; inversion; surface features

spectrometer
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