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Infrared background suppression algcrithm based on
guided filtering and fuzzy &’ corilhm
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(Information Engineering School, Inner Mongolia Universiiz of Scieace and Technology, Baotou 014010, China)

Abstract: In order to reduce the influence of backgre'nta on letection results of infrared small targets and reduce false
alarm rate, infrared background suppression algorithm hased ,r ;wdance filter and fuzzy algorithm was adopted. The infrared
image was decomposed into low-pass band and band-pass hanc by using multi-scale and multi-direction decomposition mechanism
of non sampled contour. The guided filter was used to process low-pass sub-band to smooth images, suppress noise and enhance
background details. Band-pass sub-band was rrocessed by fuzzy algorithm to seperate the target from the residual background.
Background suppression image was obtained ny -lianging subband images through non subsampled contour inversion. The results
show that, the method can reduce me.1 cquare error to 5 ~ 10, and effectively suppress the background and highlight the target.
This study provides the support for in pzovin the detection accuracy of infrared small targets in complex background.
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Fig.2 Decomposition of non-subsampled directional filter bank at two levels
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Fig.4  Algorithm flowchart
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Fig.5 Experimental results

a,g,m—infrared image b,h,n—top-hat c¢,i,o—GIF d,j,p—RPCA e,k,q—NSCT 1,.
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Table 1 ~ Comparison among the experimental results

Fig. 5m Fig.5g Fig.5a

MSE PSNR MSE PSNR MSE PSNR

top-hat 16.6446 32.8435 13.0185 36.7370 12.3329 36.182°
GIF 15.5397 33.1418 13.0016 36.7426 12.0448 36 847
RPCA 10.5324 34.8309 6.6929 36.8000 6.2712 37.0%Z8
NSCT 25.6984 30.9572 10.8570 37.1255 5.8153 39.4470

algorithm of g 4309 35,0824 5.8548 37.3811 <.'06° 40.0116

this paper

Fig. 6 Experimental results after correction

a—infrared image b—add gaussian noise image c¢—Fig. 6b processed im-

age d—add speckle noise image e—Fig. 6d processed image
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