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Band Selection Based on Local Joint Skewness and
Kurtosis for Hyperspectral Image
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Abstract The non-Gaussian of the hyperspectral image can be well expressed by skewness and kurtosis, which
highlight the target, texture and other anomaly information. They can be well applied to the band selection. In
order to stand out the partial anomaly information better, the local joint skewness and kurtosis-based band selection
for hyperspectral image is proposed on the basis of the global joint skewness-kurtosis figure. The bands of the
original image are divided by the global joint skewness-kurtosis index into several subspaces. Then the template
window of appropriate size is chosen and the local joint skewness-kurtosis index is calculated. All bands are
traversed by this method. Finally, the accumulated local joint skewness-kurtosis index is calculated in order to
complete the band selection. The band selection results show that the bands selected by the local joint skewness-
kurtosis method are more widely distributed and the effect is better. The anomaly detection and fusion results show
that the image obtained by the proposed method has great advantages in the evaluation of objective indicators.
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Fig. 1 Frame diagram of the proposed method
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Fig. 2 Image of the San Diego Airport. (a) The 20th band image; (b) ground truth map; (c¢) image of the target detection
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Table 1 Band selection results

Method

Window size

The first ten bands

Global JSKF

1.153,3,155,2,157,5,156,4,154

Local JSKF

5X5
TX7
9X9

4,123,5,124,1,127,7,126,6,122
4,122,1,145,3,123,5,140,6,126
1,140,3,122,4,127,2,123,5,146
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Fig. 3 (a) JSKF value curve; (b) correlation coefficient curve of adjacent bands
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Fig. 4 The first five bands of the images selected by different methods. (a) Global JSKF images;
local JSKF images with different size windows (b) 5X5, (¢) 7X7, (d) 9X9
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Fig. 5 Fusion results of different methods. (a) Global JSKF image; local JSKF images with different
size windows (b) 5X5; (¢) 7X7; (d) 9X9
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Table 2 Objective evaluation index of fusion image

Method Window size Entropy Mean Standard deviation Clarity Edge strength
Global JSKF 3.9986 1945.1 1240.4 3.1554 6.3842
5X5 3.9723 2050.7 1371.2 4.1389 8.4533
Local JSKF 7X7 4.0358 2082.9 1395.5 4.5521 8.3324
9X9 4.1822 1960.3 1411.3 4.8856 8.9374
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Fig. 6 Results of the anomaly detection. (a) Global JSKF image; local JSKF images with
different size windows (b) 5X5; (¢) 7X7; (d) 9X9
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