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Abstract  In order to further improve the classification performance of sparse representation classification, a
hyperspectral image (HSI) classification algorithm based on joint sparse representation with morphological feature
extraction is proposed. To obtain the principle component images, the whole HSI is analyzed by principle
component analysis. The closing and opening operations are implemented on principle component images to extract
the morphological features. Combining the original spectral and the morphological feature, the pixels in a local
region around the central test pixel are simultaneously represented by a set of common atoms of new training
dictionary. The classification of HSI is determined by computing the minimum reconstruction error between testing
samples and training samples. Experimental results on AVIRIS and ROSIS HSI demonstrate that the effectiveness
of the proposed method for improving the classification accuracy and performance.
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Table 1 Training and testing number for different hyperspectral image datasets

Class Indian Pines Pavia University
Class name Train Test Class name Train Test
Alfalfa 6 48 Asphalt 50 6581
Corn-no till 144 1290 Meadows 50 18599
Corn-min 84 750 Gravel 50 2049
Corn 24 210 Trees 50 3014
Grass/Pasture 50 447 Metal sheets 50 1295
Grass/ Trees 75 672 Bare soil 50 4979
Grass/Pasture-mowed 3 23 Bitumen 50 1280
Hay-windrowed 49 440 Bricks 50 3632
Oats 2 18 Shadows 50 897
Soybeans-no till 97 871
Soybeans-min 247 2221
Soybean-clean 62 552
Wheat 22 190
Woods 130 1164
Building-Grass-Tree-Drivers 38 342
16 Stone-steel Towers 10 85
Total 1043 9323 Total 450 42326
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Table 2 Comparison of classification accuracy with different algorithms

SRC SVM KSRC JSRC Proposed
OA 82.71 85.08 85.99 94.27 97.74
AVIRIS Indiana pines AA 79.18 82.14 83.51 82.51 93.31
KC 0.80 0.83 0.84 0.94 0.97
OA 74.35 78.84 77.55 91.03 97.80
ROSIS Pavia university AA 79.40 84.664 81.20 92.30 97.65
KC 0.67 0.73 0.71 0.88 0.97
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Table 3 Comparison of computation time with different algorithms

Indiana pines /s Pavia university /s
SRC 9980 72631
KSRC 7995 53330
JSRC 1327 13134
Proposed 1125 15731
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Fig. 3 Comparison of classification results with different algorithms for Indiana pines hyperspectral remote sensing image
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Fig. 4 Comparison of classification results withs different algorithms for Pavia university hyperspectral remote sensing image
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