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F1 PUHBIEE 60 NMlGHERSKBEE
Tab.1 PU Dataset’s Overall Accuracy of Different Algorithms Using 60 Training Samples
" FEA IR/ (Y
R ) 3 SVM CRC NRS LRNN JWCR JCRC NJCRC TCRC WTCRC
C1 60 6 631 80.29 79.94 84.53 84.32 85.24 59.43 13.81 85.10 87.29
C2 60 18 649 84.32 74.58 78.66 78.70 89.50 91.57 85.72 93.42 92.23
C3 60 2 099 82.84 73.27 74.37 76.94 84.56 88.66 74.85 81.23 86.18
C4 60 3 064 92.26 96.54 94.55 97.06 96.67 97.78 96.77 98.24 97.55
C5 60 1 345 99.11 100 99.63 99.78 100 100 100 100 99.85
C6 60 5029 89.12 79.70 89.18 88.59 94.47 61.66 84.47 79.42 91.31
C7 60 1 330 92.01 66.02 92.23 93.01 94.36 97.97 87.74 94.14 98.05
C8 60 3682 79.71 70.97 85.71 83.65 91.12 68.17 78.30 87.51 94.62
C9 60 947 99.79 71.38 99.47 99.47 98.63 49.21 0 94.51 100
SRR B 84.06 77.67 83.89 83.96 90.52 80.88 72.66 89.98 92.24
Kappa 80.02 71.50 79.40 79.51 87.67 74.78 64.84 86.77 89.84
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Tab.2 1P Dataset’s Overall Accuracy of Different Algorithms Using 60 Training Samples
e KA SRR/
- pIIEZS 3 SVM CRC NRS LRNN JWCR JCRC NJCRC TCRC WTCRC
C1 60 1428 65.13 58.40 57.35 59.03 69.92 78.15 75.56 83.26 78.57
C2 60 830 78.83 58.43 62.77 60.00 70.36 45.78 34.22 88.19 88.92
C3 60 483 95.98 87.37 88.41 91.10 93.37 92.75 86.75 95.86 95.45
C4 60 730 95.82 98.08 98.49 99.04 99.04 99.45 87.53 99.59 99.45
C5 60 478 99.28 99.16 99.16 99.16 98.54 100 100 100 100
C6 60 972 73.14 64.92 72.74 75.21 71.81 79.56 62.55 83.64 83.02
C7 60 2 455 58.71 57.47 60.81 57.64 69.57 61.30 61.96 81.51 82.16
C8 60 593 71.86 65.43 68.47 75.51 82.63 94.94 65.94 95.11 94.94
C9 60 1 265 95.93 98.26 98.42 97.47 99.37 99.76 99.45 99.92 99.92
SR R 75.60 71.52 73.76 73.50 79.82 77.90 72.31 89.41 88.54
Kappa 71.73 63.66 63.66 69.32 76.54 74.48 67.75 87.32 86.03
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Tab.3 Computing Time of Different Algorithms

for Hyperspectral Data

J7 i PU %454k 1P % ¥ 45
SVM 1.91 1.94
CRC 1.08 0.33
NRS 86.61 24.24
LRNN 41.50 15.59
JWCR 54.59 19.90
JCRC 376.43 137.62
NJCRC 1541.50 121.46
TCRC 161.21 34.36
WTCRC 168.69 55.26
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Image of Ground Truth and Algorithms’ Classification of PU Dataset
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Fig.6 1P Dataset’s Image of Ground Truth and Algorithms’ Classification
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A Hyperspectral Image Classification Method Based on
Collaborative Representation in Tangent Space

ZHAO Bo' SU Hongjun' CAI Yue'
1 School of Earth Sciences and Engineering, Hohai University, Nanjing 210098, China

Abstract: Recently collaborative representation classification (CRC) for hyperspectral image analysis
attract increasing attentions. The existing related algorithms can’t distinguish classes efficiently be-
cause of information redundancy of the hyperspectral data. The local manifold structure can signifi-
cantly enhance distinguishing between the classes and handle the nonlinear problems efficiently. To
apply local manifold structure to CRC, a new CRC in tangent space and an adaptive weighted CRC
method in tangent space based on the Euclidean distance are proposed. In order to approximate the lo-
cal manifold of testing samples, the proposed method uses CRC in tangent space to find the best line-
arly representational approximation between testing sample and training sample. Furthermore, adap-
tive weighted diagonal matrices are adopted in the proposed method, which constituted by the Euclid-
ean distances between testing samples and training samples, testing samples and neighbor samples re-
spectively. In the experiments, two real hyperspectral images collected by different sensors were a-
dopted for performance evaluations, and experimental results show that TCRC and WTCRC have sig-
nificantly improved classification performance compared with the state-of-art SVM and other CR-
based classifiers.

Key words: hyperspectral image; collaborative representation; tangent space; adaptive weight; image
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