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Abstract: A background modeling method of infrared dim small target based on improved
eigenspace is proposed in order to effectively remove the interference of dynamic background on dim
small target signal. Firstly, an improved anisotropic filtering algorithm is employed to filter from the
spatial perspective to constrain the differences of each component of the image. Then, a feature matrix is
formed from the filtered images in the continuous time domain, and the Principal Component Analysis
(PCA) is adopted to perform feature decomposition. Finally, the input image is projected onto the
eigenspace for background modeling. As to adapt to the dynamic background, the background model is
updated with a certain learning rate in temporal domain. Experimental results show that the proposed
algorithm achieves better background estimation effect than the traditional algorithm. The structural
similarity SSIM, contrast gain I and background suppression factor B, are greater than 0.97, 15.46 and
5.25 respectively.
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Fig.3 Parameter analysis
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Fig.4 Background estimation effect of different algorithms
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Tablel SSIM results

number literature[5] literature[6] literature[11] literature[13] literature[19] proposed
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2 0.820 5 0.857 8 0.8316 0.7353 09723 0.983 4
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5 0.845 4 0.873 8 0.8533 0.7379 0.981 6 0.9819
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Table2 Contrast Gain results

number literature[5] literature[6] literature[11] literature[13] literature[19] proposed
1 132413 14.809 8 143514 11.720 4 15.286 8 15.465 1
2 12.1437 15.758 5 14.2839 11.049 5 154318 17.583 8
3 13.564 5 15.1954 13.345 8 11.711 4 15.413 6 18.110 5
4 14.547 6 17.163 6 155673 11.4852 18.974 6 19.7350
5 14.672 4 16.326 0 15.5432 11.3225 20.268 7 18.8372
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Table3 Results of background inhibitory factor

number literature[5] literature[6] literature[11] literature[13] literature[19] proposed
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3 2.356 1 2.8879 2.3762 1.2590 32504 5.569 0
4 24573 3.069 4 2.6819 1.499 3 2.996 6 5.649 5
5 2.426 9 2.808 6 2.3457 1.392 6 3.2633 5.5875
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