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Table 1 Removal and retention bands
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166~181 1 810~1 961 182~~184 1971~1 991
185~186 2002~2 012 187~218 2 022~2 335
219~242 2 345~2 577
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Fig. 2 The study area
(a): Location of the study area; (b): Hyperion data in the study area(b41: 762~772 nm, b27; 620~630 nm, bl9: 538~548 nm)
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Fig. 3 Correlation coefficient matrix and graph
(a): Correlation coefficient matrix of bands in grayscale; (b): The

curve of near-bands correlation coefficient
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Table 2 Ranking of band index in each subspace
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Table 3 Classification accuracy by maximum likelihood

method with different band selections

5y K SRR/ % Kappa 2%
2B 52.57 0.4313
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Fig. 4 Three-dimensional Gabor filter
(a): Direction of 3D Gabor filter;
(b) : Projection of a 3D Gabor group on f,f plane
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Fig. 5 3D Gabor texture features of six

land cover types in study area

Table 4 Accuracy of SVM classification using

different kernel functions
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Table 6 Accuracy variations of SVM classification correspond-

ing to different dimensions of BI band selections
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Hyperspectral Image Classification Based on 3-D Gabor Filter and
Support Vector Machines
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1. Institute of Remote Sensing and GIS, Peking University, Beijing 100871, China
2. Department of Geographical Information Science, Nanjing University, Nanjing 210023, China

Abstract A three-dimensional Gabor filter was developed for classification of hyperspectral remote sensing image. This method
is based on the characteristics of hyperspectral image and the principle of texture extraction with 2-D Gabor filters. Three-dimen-
sional Gabor filter is able to filter all the bands of hyperspectral image simultaneously, capturing the specific responses in differ-
ent scales, orientations, and spectral-dependent properties from enormous image information, which greatly reduces the time
consumption in hyperspectral image texture extraction, and solve the overlay difficulties of filtered spectrums. Using the de-
signed three-dimensional Gabor filters in different scales and orientations. Hyperion image which covers the typical area of Qi
Lian Mountain was processed with full bands to get 26 Gabor texture features and the spatial differences of Gabor feature tex-
tures corresponding to each land types were analyzed. On the basis of automatic subspace separation, the dimensions of the hy-
perspectral image were reduced by band index (BD) method which provides different band combinations for classification in order
to search for the optimal magnitude of dimension reduction. Adding three-dimensional Gabor texture features successively ac-
cording to its discrimination to the given land types, supervised classification was carried out with the classifier support vector
machines (SVM). It is shown that the method using three-dimensional Gabor texture features and Bl band selection based on au-
tomatic subspace separation for hyperspectral image classification can not only reduce dimensions, but also improve the classifica-

tion accuracy and efficiency of hyperspectral image.

Keywords Hyperspectral remote sensing; Image classification; Three-dimensional Gabor filter; Band selection; Support vector

machines
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