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IDENTIFICATION OF SPECIES OF FRUIT TREES BASED ON
THE SPECTRAL REFLECTANCE OF CANOPIES OF
FRUIT TREES DURING FLOWERING PERIOD
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(1. College of Environment and Resources, Northwest A& F University ; Yangling 712100,China;
2. Department of Resources and Environment, Xianyang Normal College, Xianyang 712000,China)

Abstract: By using the spectral reflectance data (R, ) of canopies, seven species of fruit trees were identified during
flowering period. Firstly, the identification capacity of six kinds of satellite sefisors and four kinds of vegetation index was
compared on the basis of resampling the spectral data for six kinds of pre-defined filter function and calculating vegetation
index. Then, a BP neural network model for identifying seven species of fruit trees was established on the basis of choosing
the best transformation of R, and optimizing the model parameters. The main conclusions are as follows; (1) the order of
the identification capacity of six kinds of satellite sensors from power to weak is; MODIS [ETM + ,QUICKBIRD ,IKONOS,
HRG .ASTER, (2)among four kinds of vegetation index, the identification capacity of RVI is the most powerful, next is
NDVI, and the identification capacity of SAVI or DVI is relatively weak, (3)the identification capacities of RVI and NDVI
that are calculated with the reflectances of near-infrared and blue channels of ETM + or MODIS sensor are relatively pow-
erful, (4)among R, and it’s 22 kinds of transformation data, d'[log(1/R,) ]( derivative gap is set as 9 nm) is the best
transformation for setting up BP neural network model.
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Figl The reflectance spectra of seven species of fruit trees
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Table 1 The spectral range of the corresponding channels of six kinds of satellite sensors

CH1( um) CH2( pm) CH3(pm) CH4 (jam) CH16( um) CH15( um)
HRG 0.49 ~0.61 0.61 ~0.68 0.78 ~0.89
ASTER 0.52 ~0.60 0.63 ~0.69 0.76 ~0.86
ETM + 0.45~0.52 0.52~0.60 0.63 ~0.69 0.76 ~0.90
QUICKBIRD 0.45 ~0.52 0.52 ~0.60 0.63 ~0.69 0.76 ~0.90
IKONOS 0.45~0.52 0.52 ~0.60 0.63 ~0.69 0.76 ~0.90
MODIS 0.62~0.67  0.841~0.876  0.459~0.479  0.545~0.565  0.862~0.877  0.743 ~0.753

R2 THREEHMEBRTANEE FNESRNGES
Table 2 The standard deviations of reflectance of seven species of fruit trees on the corresponding channels of six kinds of
satellite sensors

CH1 CH2 CH3 CH4 CH16 CH15
HRG 0.02693 0.021762 0.057641
ASTER 0.026423 0.022177 0.056232
ETM + 0.051756 0.026432 0.022852 0.057388
QUICKBIRD 0.049325 0. 026296 0.021404 0.05456
IKONOS 0. 046055 0.025743 0.021881 0.054434
MODIS 0.021616 0. 058199 0. 05809 0.030273 0.058183 0.050275
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Fig.2 The spectra of d'[log(1/R, ) ] (derivative gap is set as
9 nm) of seven species of fruit trees
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Table 3 The standard deviations of each kind of vegetation index of seven species of fruit trees calculated with reflectances of

related channels of different satellite sensors

DVI RVI NDVI SAVI
HRG (CH3,CH2) 0.054394 0.233101 0.087711 0. 068069
' (CH3,CH1) 0. 060039 0.358294* 0.106973 0.084343
ASTER (CH3,CH2) 0.053220 0.228687 0.086414 0.071462
(CH3,CHI1) 0.058416 0. 341056 0. 103715 0.081970
ETM + (CH4,CH3) 0. 055036 0.239414 0.089615 0.073982
(CH4,CH1) 0.077276 0.897214 0. 177686 0.121728
QUICKBIRD (CH4,CH3) 0.051290 0.220678 0.083823 0.065110
(CH4,CH1) 0. 073370 0.770765 0.167125 0.073731
IKONOS (CH4,CH3) 0.048531 0.202414 0.079417 0. 065396
(CH4,CH1) 0.063398 0.616058 0. 143844 0.078416
(CH2,CH1) 0.050887 0.468273 0. 128469 0. 066640
MODIS (CH2,CH15) 0.015218 0.060718 0. 028029 0.018908
(CH2,CH3) 0. 080994 1.281201 0.137731 0.130171
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Table 4 Identification accuracy of different transforma-
tions of R,
BigE d'[log(1/R,) ]
transformations of R, Ry tog(1/R,) (FEBERH 9nm)
. %gﬁg 74.8% 60.5% 85.6%
Identification accuracy
BHEER d'(R,)
transformations of R, VR, NCR) Tog[ I/N(R,)] (P KRN 9am)
A
PR 0y sq 872 70.1% 82.3%

Identification accuracy
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Table 5 Identification results for unknown samples by BP
model
PR 1 2 3 4 5 6 7
PUVEFR( £0.15)

(Accuracy rate)

AR ( £0.30)

(Accuracy rate)

PRERE( £0.45)

( Accuracy rate)

100% 60% 80% 80% 100% 100% 100%

100% 80% 80% 100% 100% 100% 100%

100% 100% 100% 100% 100% 100% 100%
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£ 80 % LA b, {UH LG ARSE SR (4ahD 2R 2) RIFER
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88.5 % . MTRIME W 2 A EIRIE N £0.3 5 +0.45
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