Applied Physics [ Fi#3, 2019, 9(2), 63-70 Hans X
Published Online February 2019 in Hans. http://www.hanspub.org/journal/app
https://doi.org/10.12677/app.2019.92007

An Improved CEM Target Detection
Algorithm for Hyperspectral Images

Tongtong Fu, Xiaoning Fu

Xidian University, Xi’an Shaanxi
Email: tongtong_fu@163.com

Received: Jan. 11", 2019; accepted: Jan. 24™, 2019; published: Jan. 31%, 2019

Abstract

Target detection algorithm based on constrained energy minimization (CEM) is widely used in
hyperspectral target detection. An improved CEM target detection algorithm is proposed. In this
method, spectral reordering and first order derivation of hyperspectral data sets are firstly used
to increase the difference between target and background. The similarity between target spectral
and spectral points of data set is calculated, and the pixels with high similarity are removed when
the autocorrelation matrix of CEM algorithm is obtained with the suppression of target by auto-
correlation matrix reduced. To further suppress the background, a logarithmic operator is added.
Finally, experiments on synthetic hyperspectral data and real hyperspectral data show that the
proposed algorithm can recognize camouflaged targets effectively, and is applicable to small tar-
gets and large area targets detection.
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Figure 1. Flow chart of MCEM algorithm
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Figure 2. Hyperspectral panorama
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Figure 3. Green area
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Figure 5. Target and background normalized spectra
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Figure 6. Test results of four algorithms
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Table 1. Comparisons of algorithmic performance
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Figure 8. The yellow fabric target
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Figure 9. Target detection results of algorithms
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