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Sparse Graph Regularized Matrix Discriminant Analysis for
Hyperspectral Image Classification
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Abstract : In the field of hyperspectral image classification ,the incorporation of spectral information and spatial information
is one of the hot research topics. In this paper,a modified matrix-based discriminant analysis (MDA ) model is proposed
based on sparse graph regularization. The proposed model can not only combine the spectral information and spatial infor-
mation effectively,but also sufficiently explore the wealth information from unlabeled samples ,thus improving the classifi-
cation performance. In order to verify the effectiveness of the proposed method, experiments have been conducted on two
widely used hyperspectral images. The experimental results show that the performance of our method is superior as com-
pared to other methods.
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Table 1 OA,AA,per-class accuracy and x( %) of five different methods on the IP data set

¥ HE WA kA LDA MDA RMDA IEABIE LO [l
Cl Alfalfa 10 36 78.89 97.78 98.89 98.21 96.67
C2 Corn-notill 10 1418 30.34 72.28 69.79 78.45 81.62
Cc3 Corn-mintill 10 820 33.68 79.49 90.32 78.19 73.15
C4 Corn 10 227 32.42 91.37 98.15 95.56 97.27
G5 Grass-pasture 10 473 66.43 94.67 93.57 92.10 94.33
C6 Grass-trees 10 720 80.81 95.94 93.81 98.51 97.89
Cc7 Grass-pasture-mowed 10 18 86.67 100 100 100 100
Cc8 Hay-windrowed 10 468 71.79 100 99.57 99.79 99.27
C9 Oats 10 10 78.00 100 100 100 100
C10 Soybean-notill 10 962 40.98 75.47 74.24 78.41 78.07
Cl1 Soybean-mintill 10 2445 32.53 65.36 75.68 72.28 75.91
C12 Soybean-clean 10 583 46.18 85.66 86.66 85.79 88.16
C13 Wheat 10 195 93.33 99.18 98.56 99.38 99.28
Cl4 Woods 10 1255 63.19 87.24 87.25 91.99 92.37
CI5 Buildings-Grass 10 376 49.57 91.91 92.93 91.96 94.73
Cl6 Stone-Steel-Towers 10 83 85.54 98.55 99.76 97.42 99.04

0A 47.13 80.22 83.16 83.68 84.93
AA 60.65 89.68 91.20 91.13 91.74
k(%) 41.17 77.70 80.95 81.54 82.92
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Table 2 OA,AA , per-class accuracy and «( %) of five different methods on the KSC data set

s e WA MkAEA LDA MDA RMDA AR Lo A
Cl1 Serub 10 751 78.19 92.78 95.34 94.76 98.34
Cc2 Willow swamp 10 233 75.54 88.67 90.64 85.40 89.56
C3 Cabbage palm hammock 10 246 70.33 92.93 97.64 96.70 99.53
C4 palm/oak hammock 10 242 55.79 87.02 88.51 70.56 72.52
C5 Slash pine 10 151 67.95 87.95 96.16 85.84 90.84
C6 Oak/broadleaf hammock 10 219 67.03 88.13 99.36 89.67 99.70
Cc7 Hardwood swamp 10 95 90.11 99.79 100 100 100
C8 Graminoid marsh 10 421 78.15 93.40 94.63 88.30 99.17
Cc9 Spartina marsh 10 510 89.02 96.71 97.57 99.93 97.84
C10 Cattail marsh 10 394 94.72 95.18 100 98.76 100
Cl1 Salt marsh 10 409 88.26 93.59 93.50 95.32 98.86
C12 Mud flats 10 493 88.76 85.07 98.62 94.75 99.93
C13 water 10 917 100 99.32 100 99.92 100

OA 84.20 93.24 96.73 94.15 97.28
AA 80.30 92.35 96.31 92.30 95.87
k(%) 82.43 92.47 96.36 93.49 96.96
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Fig.7 Classification maps of five different methods on the IP data set
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