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A Small Target Detection Approach Based on Endmember
Extraction in Hyperspectral Image

Xun Lina Fang Yonghua Li Xin
(Anhui Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Hefei 230031)

Abstract: A new target detection algorithm in hyperspectral imagery based on endmember extraction method is
introduced. The purpose of our target detection is to locate and search for targets which are relatively small with low
probabilities in an image scene. We use the transformation matrix of principal components analysis to construct an
orthogonal subspace projection operator that projects the hyperspectral image onto a subspace, which is perpendicular
to the space spanned by transformation matrix. In this subspace, background information is effectively suppressed and
small targets become obvious. So, endmember spectra of targets can be extracted using iterative error analysis
method. Then, we segment the targets according to the spectral angle between selected endmember spectra and each
pixel vector of hyperspectral image. The proposed algorithm was studied using real hyperspectral data and compared
with RX algorithm. Experimental results show that the algorithm can effectively and reliably detect the small target

Vol. 27,No. 7
JUIY9 2007

without prior knowledge.
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Fig. 1 Flow chart of detection algorithm
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Fig. 2 Signal-to-noise ratio calculated by local standard deviation method
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Fig.5 The detection results of (a) endmember 1, (b) endmember 2, (¢) combining the (a) and (b), (d) RX algorithm
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