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A Constrained Energy Minimization Method in Sub-pixel Target
Detection Based on Minimization Noise Fraction

DU Bo, ZHANG Liang-pei, LI Ping-xiang, ZHONG Yan-fei
( State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079 )

Abstract This paper presents a constrained energy minimization method of sub-pixel target detection for hyper-spectral
imageries based on minimum noise fraction ( MNF-CEM ). In this method, minimum noise fraction ( MNF) reduces the
dimension of the hyper-spectral imageries and separates the noise from the hyper-spectral imageries. Then constrained energy
minimization method (CEM) is used to detect the sub-pixel targets in the imageries of low dimension to void the computations

of ill-conditional matrix inverse and virtual dimension of the hyper-spectral imageries. Experiments show that this method can

restrain the influence of noise and is an effective method of sub-pixel target detection for hyper-spectral imageries.
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Fig. 3 The spectral plots of targets and the image cube
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Fig. 4 Position of targets and detection results of simulated images
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Fig. 5 Real image and detection results
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