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Abstract: [Objective ] The difference in hyperspectral reflectance of different crops is small, the subtle differ-
ences of the spectral feature enable identification of different crops. This aim is to find an effective way to se-
lect spectral feature bands from hundreds of bands and indentify different crops. [ Method ]JThe random forest
method and the traditional methods were applied to analyze the reflective hyperspectra of 8 typical crops in
Hangzhou, the spectral feature bands were extracted and the crops were distinguished. The traditional methods
included first-order derivative, second-order derivative, logarithm of reciprocal, and the de-enveloping line
method. [Result] The reflective hyperspectra of the different crops and the results processed by traditional
methods were limited in crops identification, the spectral feature extracted by these traditional ways could not
distinguish all of 8 crops. The random forest method was the most effective one for extraction of the spectral
feature. [ Conclusion ]The extracted spectral feature bands were 550, 2 490, 370, 770, 560, 380, 540, 530,
570 and 350 nm, which not only were applied effectively to distinguish 8 crops, but also reflected the biochem-
ical properties of the crops, which made sense to explain the classification with hyperspectral remote sensing.
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The random forest method fully demonstrated the advantages of hyperspectral remote sensing for crop identifi-
cation and spectral feature extraction. The random forest classification can provide reference for large-scale
crop fine classification with hyperspectral image. [Ch, 5 fig. 5 tab. 16 ref. ]
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Figure 1 Average spectral curves of different crops Figure 2 First derivative spectral curves of different crops
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Table 1  Maximum value of second derivative of crop reflection spectrum and corresponding band
680~700 nm K 1 390~1 460 nm 1 880~1 940 nm %
R 2 e KA x1 000 000 e KA x1 000 000 W R AFx1 000 000
T M A B AP B
[E=e 693 1101.0 1 401 4314 1 888 416.4
il 697 8 885.0 1401 449.5 1 888 389.5
E5 N 694 869.8 1399 522.8 1 886 419.5
G 693 829.6 1403 307.3 1890 362.7
K 692 828.6 1403 265.1 1890 340.7
1k 691 788.7 1403 284.2 1 890 318.9
A 694 759.1 1 403 260.9 1891 3223
KA 692 632.3 1 406 192.0 1891 279.7
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Figure 3 Second derivative spectra of different crops Figure 4 Logarithmic curves of the reciprocal spectra of different crops
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5 Spectral curve after crops envelope removal
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Table 2 Significant Euclidean distance table between any two crops

l(27E3] R Pl P NI ik gl IKAE S ESP/S
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K& 0.017 9 0.016 3 0.008 1 0.043 9 0.064 6 0.020 3 0.020 9 0.020 9
4 0.025 1 0.039 9 0.043 9 0.015 6 0.019 5 0.025 6 0.025 1 0.025 1
i 0.045 7 0.060 5 0.064 6 0.019 5 0.007 2 0.042 1 0.041 5 0.041 5
KA 0.009 2 0.017 7 0.020 3 0.025 6 0.042 1 0.016 7 0.016 8 0.016 8
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Table 3

from different bands

Random forest classification results for spectral data
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Table 4 Sorting the importance of the bands involved in the classification
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740 1.71 840 1.15 1230 0.84 560 0.84
670 1.71 790 1.06 1190 0.81 380 0.83
550 1.59 850 1.01 2 430 0.75 540 0.83
730 1.49 830 0.98 1140 0.69 530 0.83
390 1.32 810 0.94 1310 0.66 570 0.74
540 1.15 1 000 0.92 1930 0.62 350 0.74
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Table 5  Analysis table of classification accuracy of different
crops
% Bt /nm 1E iR K4 2 1%
380~780 118 2 98.33
780~1 100 101 19 84.17
1 100~2 500 115 5 95.83
350~2 500 119 1 99.17
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