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Abstract: Complicated background suppression is a difficult problem for the technique of the detection of
the dim and small target by the SBIRS. To reduce the clutter interference and enhance detection precision, a
new method based on NSCT combined with SVD is proposed for infrared complex background suppression,
which utilizes the decomposed property about the multi-scale and directional details of NSCT and the
property of the different singular value representing energy information of SVD in image array. Firstly,
NSCT is adapted to decompose the input infrared image based on the multi-scale and directional details,
which extracts multi-scale and directional sub-band images which equal to the original images. Then, the
middle singular values based on the SVD are introduced to adjust the sub-band image array coefficients so as
to differentiate target and background clutter signal. Finally, the suppressed image is reconstructed by the
inverse NSCT. Contrastively experimental results show that the proposed algorithm has better performance
in suppressing the complex background and its edges, making target protuberant and reducing false-alarm
probability.
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Fig.7 Comparison of ROC curves for the three images
*1 HIEAE Table 1 Evaluation indicators
Image Evaluation indicators Original Top-hat DWT SVD NSCT Proposed method
SNR 1.6086 6.7326 5.0996 4.6286 17.4416 30.1919
SCR 0.2258 0.7932 1.0001 1.0003 0.9700 0.9967
Seal BSF - 2.8757 2.2980 2.3205 14.3110 27.1555
AUC - 0.9786 0.4694 0.4711 0.9969 0.9992
SNR 2.6778 33.8098 11.1907 14.3862 150.2199 178.5863
SCR 0.1451 0.9608 0.9995 1.0001 0.9983 0.9999
Seqz BSF - 10.3584 3.9678 5.7351 66.4730 73.4832
AUC - 0.9999 0.5058 0.4985 1.0000 1.0000
SNR 2.1818 42.7436 19.7326 0.1310 83.1567 87.9763
SCR 0.2319 0.9681 0.9993 1.0006 0.9991 0.9997
Seq3 BSF - 19.1530 11.9704 19.8508 82.0919 79.7552
AUC - 0.9999 0.4960 0.1821 0.9999 0.9999
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