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Joint Sparse Representation Hyperspectral Image Classification Based on
Independent Space-spectrum Residual Fusion

LU Jia,BAO Wenxing
(School of Computer Science and Engineering , North Minzu University, Yinchuan 750021 ,China)

[ Abstract] Aiming at the problem of spatial information and spectral information fusion in hyperspectral image
classification ,a joint sparse representation hyperspectral image classification algorithm based on independent space-spectrum
residual fusion is proposed. Class-independent spectral angles are used to classify the images,and the initial labels of pixels
are obtained,then the neighborhood space of pixels is constructed according to the specific conditions. The global spatial
information of the whole image is extracted and introduced into the joint sparse representation model of space-spectrum. The
joint sparse representation residual of image spectrum and space is calculated by using a separate spectral information
dictionary and a spatial information dictionary respectively. On this basis, the residual fusion algorithm is used to determine
image classes. Experimental results show that compared with SVM ,KNN and other algorithms, this algorithm can improve
the classification accuracy of spectral images and the classification results are more stable.
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Alfalfa 6 48 77.73 83.66 55.12 86.94 94.89 10.00 85.84 98. 64
Corn-notill 144 1290 77.35 65.75 61.60 79.95 91.57 81.32 89.78 99.51
Corn-min 84 750 78.56 70.22 58.62 81.04 92.22 85.08 87.60 99.45
Corn 24 210 68.75 55.20 42.21 67.96 92.65 89.80 88.76 98.82
Pasture 50 447 88.87 91.80 87.29 92.35 91.65 93.61 96.83 99.89
Trees 75 672 89.12 83.27 95.30 89.22 93.87 95.53 97.85 99.90
Pasture-mowed 3 23 95.37 76.71 85.20 74.78 81.16 0.00 73.92 100. 00
Hay-windrowed 49 440 95.09 94.60 96.44 99.95 100. 00 87.33 98. 64 100. 00
Oats 2 18 67.65 77.15 36.67 1.11 19.44 0.00 54.44 85.19
Soybean-notill 97 871 78. 64 68.28 71.10 87.62 94.05 85.69 90.36 99.26
Soybean-min 247 2221 81.19 74.32 74.11 86.95 96.91 76.19 93.64 99.53
Soybean-clean 62 552 79.74 75.27 51.05 84.95 86.11 91.37 86.27 98.61
Wheat 22 190 92.26 85.86 96. 85 71.20 88.74 100. 00 98.84 100. 00
Woods 130 1 164 92.72 93.24 91.85 96.41 98.68 93.49 98.87 99.94
Building 38 342 69.79 66.70 41.67 57.43 94.00 84.73 93.74 99.95
Stone-Streel-Towers 10 85 97.96 97.20 91.90 94.35 90.00 97.78 95.06 100. 00
OA — — 82.910 77.130 73.380 85.670 94.150 85.150 92.700 99.540
AA — — 83.170 73.020 71.060 78.230 87.870 67.590 88.770 98.670
Kappa — — 0.805 0.738 0.696 0.836 0.933 0.829 0.917 0.994
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