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Abstract; With the rapid development of unmanned aerial vehicle( UAV) , it is widely used in the field
remote sensing which is different from the satellite remote sensing, and has many advantages such as more
convenient , lower cost, and shorter revisit cycle. However, effective information cannot be extracted from
the multispectral images of UAV easily because of the high-resolution multi-band redundant data which
can increase the complexity of data processing and consume a lot of computational resources. Therefore,
the purpose of this research is to study the optimum bands combination which can be extracted by
multispectral image. Manas’ s riverside in Shihezi, Xinjiang was selected as research area. Fixed-wing
UAV equipped with Micro MCA12 Snap was used to obtain high-resolution multispectral images. Based
on this system, a method was proposed to select the optimum bands combination for topographical objects
classification. First, the standard deviation and correlation coefficient of the multi-spectral image’ s gray
value were analyzed; the original bands combinations were got with the OIF method. Then, the most
informative spectral feature bands and texture feature bands were determined respectively by using variety
methods, such as vegetation and water index, principal component analysis, and GLCM. Finally, the
original bands combination, spectral feature bands and texture feature bands were combined to obtain the
final result. According to the analysis, bands 1,6,11, NDVI, NDWI and the mean parameter of GLCM
combination of Micro MCA12 Snap multi-spectral sensors were selected as the optimum bands

combination for topographical objects classification. After the selection of the bands combination,

W H 9. 2015 -12-05  f&a] H 39 . 2015 -12 25
EE£WB: R AREILLTH (31260291 ) Fr i A = 5 £ F RBHE &) 35 H (2015BA006)
TEEEAN : B (1972—) , 5 mil#dz , 5SRO 5 B AL 25 10 5 B R G4 5 i 55 BF 5% , E-mail : zqz_inf@ shzu. edu. en



%3 1

BADCRE 25 BT I ANLZ 6 52 Bk i 0 foe R I Be L A F 5T 243

unsupervised classification and supervised classification methods were used to verify the classification

accuracy with the optimum bands combination respectively. The classification accuracy with IsoData of

ROT (region of interest) was increased from 83.57% to 89.80% , when it comes to SVM, the accuracy

was increased from 95.58% to 99.76% . In addition, the study also provides effective reference for the

selection of optimum bands combination with UAV multispectral images.

Key words: unmanned aerial vehicle; multi-spectral sensors; optimum bands combination; spectral

feature ; texture feature
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% 1 Micro MCAI12 Snap &R 87 IR K & I B HR1E
Tab.1 Wavelength and band features of Micro

MCA12 Snap
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Research areas A and B
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Tab.2 Correlation coefficients between 12 bands in research area A

Bt 1 2 3 4 5 6 7 8 9 10 11 12

1 1. 00

2 0. 89 1.00

3 0. 54 0.79 1. 00

4 0. 40 0.67 0.96 1.00

5 0.43 0. 69 0. 94 0.97 1.00

6 0.09 0.39 0.78 0. 84 0. 82 1. 00

7 -0.46 -0.36 -0.06 -0.04 -0.06 0.42 1.00

8 -0.24 -0.22 -0.10 -0.13 -0.12 0.30 0. 86 1.00

9 -0.10 -0.15 -0.10 -0.15 -0.14 0.24 0.83 0.91 1.00

10 -0.07 -0.14 -0.15 -0.19 -0.18 0.16 0.74 0.78 0.88 1.00

11 -0.01 -0.10 -0.12 -0.19 -0.17 0.18 0.75 0. 87 0.97 0.88 1. 00

12 0. 02 -0.08 -0.19 -0.25 -0.21 0.07 0.55 0.71 0.75 0.72 0.78 1.00
¥iH 0.35 0. 46 0.48 0.48 0.48 0. 44 0.51 0.52 0.52 0.49 0.50 0. 44
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Tab.3 Top 10 band combination of OIF value

in research area A

iz BB A OIF

1 1.6.12 549. 566 3
2 1.6.11 382.2724
3 1.6.10 315.1979
4 1.6.9 225.6733
5 1.4.11 199. 8153
6 1.5.11 189.742 4
7 1.6.8 172.770 7
8 149 169. 864 2
9 1.4.10 169. 138 6
10 1.3.11 165.0157
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Tab.5 Classification accuracy comparison between research areas A and B

b BB B A G SR B2 A
N W Bk PR Ei=X N IsoData SVM AT IsoData SVM
RN B/ % 86. 94 99. 07
1.6.10 NDVI NDWI Mean
Kappa & %% 0.8497 0.9816
BN L/ % 89. 80 99.76 BARNTIE/ % 83.57 95.58
A 1.6.11 NDVI, NDWI Mean ) )
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1.6.12 NDVI NDWI, Mean
Kappa & %X 0.8572 0.987 8
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Fig.3 Classification results of research areas A and B (1,6,11,NDVI,NDWI,Mean)
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