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Target detection in hyperspectral imagery based on independent
component analysis with references
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Abstract: A new preprocessing method used for target detection in hyperspectral imagery was proposed. This prepro-
cessing method can increase target spectra accuracy, so the performance of the target detection methods can be improved.
By using the target spectra gotten from the laboratory and field as references, the proposed method extracts independent
components, which are the closest to the references, from the hyperspectral imagery by means of independent component
analysis with references (ICA-R). Then, these independent components are used as target spectra in the following super-
vised target detection methods. Experimental results on both simulated and real hyperspectral data demonstrate that the
proposed method can get more accurate target spectra, which obtains much better performance of target detection.

Key words: hyperspectral imagery, target detection, independent component analysis with references (ICA-R) ,prepro-
cessing
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Fig.1 Flowchart of target detection based on ICA-R
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Fig.3 Four endmember spectra used for synthetic data
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Fig.5 Alunite_GDS84 target detection results of synthetic data
(a) CEM, (b) ICA-R + CEM
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Fig.6  Alunite_SUSTDA target detection results of synthetic
data (a) CEM, (b) ICA-R + CEM
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o2l 777 CEM o2l 777 ACE Table 3 Abundance values of target pixels in real Cuprite
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Fig.7 ROC curves (a) CEM, (b) ACE, (c) AMF,
(d) GLRT
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Table 2 Pds and least abundance values when FAR =0
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®Wik CEM ACE AMF GLRT
+CEM +ACE + AMF +GLRT
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Fig.8 Alunite_GDS84 target detection results of real Cuprite
data (a) CEM, (b) ICA-R + CEM
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Fig.9 Alunite_SUSTDA target detection results of real Cu-
prite data (a) CEM, (b) ICA-R + CEM
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(a) (b) () (d)

10 S a2 90 1) {ELJS 9 BRI 45 2R (a) CEM
(Alunite _ GDS84 ), (b) ICA-R + CEM ( Alunite _
GDS84),(c) CEM (Alunite_SUSTDA), (d) ICA-R +
CEM ( Alunite_SUSTDA )

Fig. 10  Target detection results with threshold for real
Cuprite data, (a) CEM ( Alunite_GDS84), (b) ICA-R +
CEM ( Alunite_GDS84), (c) CEM ( Alunite _SUST-
DA), (d) ICA-R + CEM ( Alunite_SUSTDA)
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Fig. 11 ROC curve of real data test
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