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Crop indentification based on hyperspectral remote sensing

SHU Tian, YUE Yan-bin, LI Li-jie, LI Rui-jun, LI Yu-rong, PENG Zhi-liang
( Guizhou Institute of Agricultural Science and Technology Information, Guiyang 550006 ,China)

Abstract: Hyperspectral remote sensing provides a new technical means for the identification of crop species, which
is of great significance for the development of precision agriculture. In this study,spectral characteristics-based identifica-
tion were conducted on 7 crops at harvest by using different data forms and 10 commonly used vegetation indices. The re-
flectivity of Canna was very prominent in 350-500 nm wavelength, and the spectral reflectance of crops varied in 760-915
nm, 1 000-1 115 nm. The best wavelengths for identification of the 7 crops was 516 nm, 568 nm, 609 nm, 642 nm, 660
nm, 700 nm, 717 nm, 760 nm, 928 nm, 1 001 nm, 1 118 nm, 1 136 nm and 1 327 nm. Among 10 vegetation indices,
RVI showed the strongest identifying potential, followed by MSRI, NVI, TDVI, EVI, NDVI, SAVI, DVI, TVI, IPVI. To
sum up, the characteristic spectrum and vegetation index are capable of crop discrimination.

Key words: crop; hyperspectral remote sensing; vegetation classification
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Fig.1 Spectral reflectance curves of 7 crop canopies
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Table 1 The best wavelength of 15 kinds spectral conversion forms

. L A KA E (nm)
ANREHE AR P 2 N 5 3 2 5 p 7
FD (P HBR4 3 nm) 516 700 717 760 1 001 1018 1121
FD (P E]BE 4 5 nm) 512 700 717 760 999 1020 1121
FD (P IE R R 7 nm) 517 702 717 751 1 000 1023 1119
FD (WA ERE R 9 nm) 516 702 716 750 998 1 008 1118
FD (P EFE 2 11 nm) 515 703 714 998 1 001 1018 1119
FD (P TERE R 13 nm) 516 703 714 750 1 001 1023 1120
FD (KR A 15 nm) 517 703 713 754 994 1017 1116
FD(lg(1/A)) (B [EIFEH 3 nm) 570 609 642 660 1 000 1136 1327
FD(Ig(1/A) ) (A EFE S 5 nm) 568 608 644 660 931 1 140 1328
FD(lg(1/A) ) (WK EFEHA 7 nm) 568 609 642 662 999 1148 1331
FD(lg(1/X)) (BEKIFEH 9 nm) 568 609 642 660 997 1 140 1130
FD(lg(1/1)) (KRG 11 nm) 567 609 641 659 928 1138 1326
FD(1g(1/1)) (WK AIBEM 13 nm) 568 609 640 660 926 1136 1325
FD(lg(1/A) ) (K EFEHA 15 nm) 567 610 641 660 928 1135 1327
log(1/X) 486 543 611 665 758 1 001 1 144

®2 HEHREBRTELARX

Table 2 Vegetation indices and calculating formulas
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Table 3 Vegetation indices, variance and standard deviations of 7 crops

BT £ B K5 KT B A% HiER pEx Jid PR
NDVI 0.701 0.789 0.545 0.859 0.891 0.880 0.607 0.016  0.128 1
SAVI 0.617 0.619 0.359 0.686 0.640 0.709 0.420 0.016  0.1248
DvI 0.498 0.433 0.213 0.489 0.409 0.511 0.260 0.012  0.1106
RVI 5.698 8. 466 3.393 13.225 17.360 15.600 4.095 27.805  5.273 1
EVI 0.693 0.617 0.295 0.680 0.595 0.728 0.368 0.025  0.156 6
NVI 0.550 0.612 0.012 0.750 0.766 0.790 0.170 0.082  0.2868
MSRI 2.968 3.566 2.299 4.362 4.927 4.696 2.530 0.968  0.9840
PVI 1.106 1.058 1.089 1.040 1.025 1.035 1.084 0.001  0.0286
VI 1.096 1.135 1.022 1.166 1.179 1.175 1.052 0.003  0.0580
TDVI 0.758 0.727 0.387 0.810 0.726 0.840 0.465 0.026  0.1622
P 10.6 5.8 8.9 4.0 2.5 3.5 8.4 - -

p 60.4 49.1 30.2 52.9 43.4 54.6 34.4 - -
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