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Abstract: To solve the infrared target detection problems caused by low contrast, weak target signals
and background clutter interference, a clutter suppression method based on three-component low-rank
matrix decomposition model was proposed combined with the sparse representation theory. Firstly,
the three components, including target, background and noise, in a infrared image were described re-
spectively to obtain the three-component low-rank matrix decomposition model. Then, an over-com-
plete dictionary for modeling a small target was constructed by using two-dimensional Gaussian mod-
el. The three-component low-rank matrix decomposition model was used to decompose the block reset
image data into the background, noise and target components. Finally, the target component was pro-
cessed by thresholding to obtain a reconstructed image with protruded infrared targets and to complete

the clutter suppression. The experiments under three conditions demonstrate that the proposed meth-
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od has increased the local signal to noise ratio of image more than 2 times, and the background sup-

pression factor has increased more than 15% as compared with that of the classical methods. It con-

cludes that the proposed method not only suppresses the background clutter, improves the signal-to-noise rati-

o of the infrared image effectively but also has strong robustness against the noise interference.

Key words: infrared image; clutter suppression; three-component low-rank matrix decomposition;
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Fig. 6 Influence of parameter A on BSF
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Tab.1 Performance comparison of different methods
EiR N WZRES 14 24 34 44
BSF Max-Median 10.56 15.34 8.34 13.84
Top-Hat 6.51 11.49 4.23 8.93

TDLMS 5.53 9.25 2.67 6.58

SR 20.28 22.68 11.62 23.25
AR 24.64 27.14 16.38 26.84

SF-#) LSNR  Max-Median  1.73 3.49 1.86 3.37
Top-Hat 1.59 3.17 1.74 3.07

TDLMS 1.50 3.01 1.63 2.63

SR 3.30 6.40 3.09 5.99

AREY: 4.42 8.45 3.66 8.63

F-#) LSNRG Max-Median 1.35 1.77 1.41 1.83
Top-Hat 1.24 1.61 1.32 1.67

TDLMS 1.17 1.53 1.23 1.43

SR 2.58 3.25 2.34 3.26

AW 3.45 429 2.77 4.69
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Tab. 2 Performance comparison of different methods

with different noise levels

Eiskan Wik 14 24 340 44
BSF Max-Median ~ 9.45 19.37 6.84 14.23
Top-Hat 4.76 14.46 2.85 9.27

TDLMS 2.87 9.45 1.93 5.81

SR 16.19 23.73 9.58 23.93

RSB 21.5226.72. 11.28 25.19

E#7 LSNR  Max-Median 0,75 2,01 1.20 2.35
Top-Hat 0.81 1.78 1.10 1.95

TDLMS 0.70 1.57 0.98 1.76

SR 0.97 3.30 1.54 3.89

A 1.55 5.08 1.95 6.01

¥4 LSNRG Max-Median 1,14 1.64 1.35 1.69
Top-Hat 1.21 1.45 1.24 1.43

TDLMS 1.07 1.28 1.10 1.29

SR 2.10 2.69 1.69 2.84

AR 3.37 4.13 2.27 4.39
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