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Typical crop species identification based on the spectral reflectance
in Jianghuai watershed area
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Abstract: Data resample and vegetation index calculation were used to deal with the observed eight kinds of crop canopy
spectra in Jianghuai watershed area, and the crop species recognition ability for four common indexes and six sensors was
analyzed. At the same time, the data transformation form with the highest recognition efficiency was used to construct the
BP neural network model. The results showed that eight kinds of crop spectral curves had large differences and the
recognition ability of 6 sensors from big to small: ETM +, QUICKBIRD, IKONOS, MODIS, ASTER, HRG. Crops
recognition ability of normalized difference vegetation index (NDVI) and simple ratio (SR) computed by near infrared
and red band reflectance of ETM + and QUICKBIRD was stronger. First order differential (FD) (wavelength interval 6
nm) had the highest identification accuracy among different data transformation forms and the identification accuracy
was 87.3%. The BP neural network model with 15 hidden layer nodes built by FD (wavelength interval 6 nm) had the
highest recognition accuracy, up to 90.0%.
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Fig.1 Spectral curves of 8 kinds of crops
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Table 1 Wavelength range of channels corresponding to different sensors
/um
CHI1 CH2 CH3 CH4 CHI15
IKONOS 0.45~0.52 0.520~0.600 0.630~0.690 0.760~0.900
QUICKBIRD 0.45~0.52 0.520~0.600 0.630~0.690 0.760~0.900
ETM + 0.45~0.52 0.520~0.600 0.630~0.690 0.760~0.900
ASTER 0.52~0.60 0.630~0.690 0.760~0.860
HRG 0.49~0.61 0.610~0.680 0.780~0.890
MODIS 0.62~0.67 0.841~0.876 0.459~0.479 0.545~0.565 0.743~0.753
2 8
6 8
6 ETM + QUICKBIRD IKONOS MODIS
ASTER HRG
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Table 2 Standard deviation of 8 kinds of crop spectral reflectance corresponding to different sensors channels
/um
CH1 CH2 CH3 CH4 CHI15
IKONOS 0.124 58 0.104 67 0.145 68 0.172 35
QUICKBIRD 0.136 52 0.105 89 0.14593 0.159 83
ETM + 0.137 99 0.116 57 0.158 75 0.185 64
ASTER 0.063 57 0.08523 0.135 60
HRG 0.058 26 0.076 34 0.137 07
MODIS 0.140 12 0.162 57 0.099 07 0.079 25 0.068 94
2.3 EREBEHXRIEYRYIRAEE 3
NDVI(normalized 8
difference vegetation index) SR
(simple ratio) DVI (difference
vegetation index) SAVI (soil
adjustment vegetation index) 8
4
2 4
NDVI
2 NDVI
ETM +
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Table 3 Standard deviation of each vegetation index of 8 kinds of crops calculated by different sensors in two ways
NDVI SR SAVI DVI
ETM + CH4 CHI1 1.236 5 0.834 6 0.753 1 0.465 3
CH4 CH3 1.602 8 0.993 5 0.760 5 0.4790
QUICKBIRD CH4 CHI1 1.330 6 1.110 4 0.881 6 0.362 6
CH4 CH3 1.3589 1.267 9 1.054 9 0.3815
IKONOS CH4 CHI1 14125 0.673 1 0.6750 0.201 3
CH4 CH3 1.436 6 0.774 3 0.713 4 0.264 9
MODIS CH2 CHI1 1.523 6 1.056 4 0.846 3 0.560 1
CH2 CH3 1.264 1 0.564 1 0.716 2 0.4272
CH2 CHIS5 1.468 2 0.7511 0.7551 0.314 6
ASTER CH3 CHI1 1.126 7 0.164 5 0.462 3 0.1029
CH3 CH2 1.305 4 0.3379 0.580 0 0.164 3
HRG CH3 CHI1 1.380 7 0.467 2 0.3597 0.2250
CH3 CH2 1.458 3 0.501 6 0.668 2 0.267 1
24 ET BP #MEZMEER Y KIEDIRA BP
A 8
FD( 2 4 6 8 10 15nm) 2 BP
(1/2) (log(1/2)) 8 (1~8
(FD(log(1/2)) 2468 10 150m) B )  BP
(V) (log(1/
N2)) 60 BP
30 20 8 4
x4 TREEBB|LTIREXIT 8 MRIEMAIIRAFEE
Table 4 Identification accuracy of 8 kinds of crops by different data transformation form
FD, FD, FD; FD, FD;s FDj 1/A log(1/2)
83.9% 84.2% 87.3% 86.0% 83.7% 80.9% 70.1% 72.8%
FDy(log(1/2)) FDy(log(1/2)) FDs(log(1/4)) FD4(log(1/2)) FDs(log(1/2)) FDe(log(1/2)) N log(1/N;)
83.0% 86.5% 84.7% 83.8% 81.2% 78.3% 71.5% 73.0%
FD,~FDj 2 4 6 8 10 15 nm FD, (log(1/2))~FD(log(1/4))

2 4 6 8 10 15nm

4
FD( 6 nm)
8 87.3%
2 FD(log(1/4) 4 nm

FD( 6nm)  86.5% 4
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Fig.2 FD(wavelength interval 6 nm) transformation spectrum curves of 8 kinds of crops
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Table 5 Identification accuracy of 8 kinds of crops by different hidden layer nodes
/%
9 84.6 85.3 88.6 88.9 89.1 90.5 85.7 86.2 87.4
11 85.8 85.5 89.2 89.1 89.5 90.6 85.7 87 87.8
13 86.6 87.2 89.9 90.3 90.3 91.0 87.3 87.1 88.7
15 87.5 88.7 91.1 91.5 90.6 91.8 88.9 89.6 90.0
17 86.4 88.1 90.3 90.4 88.5 91.9 88.3 90.3 89.3
19 84.3 86.5 88.7 86.8 88.2 90.8 86.4 88.3 87.5
3 it
8 ETM+ QUICKBIRD
8 NDVI SR
8 6
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FD( 6 nm) 8
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