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Abstract: In order to overcome the problems of low contrast, serious lack of details and textures in traditional
algorithms, and noise sensitivity, weak adaptability and anti-interference ability of saliency-based detection
algorithms, a non-subsampled contourlet transform (NSCT) infrared and visible light fusion method based
on improved frequency tuning (FT) saliency detection is proposed. Firstly, an improved saliency map

extraction algorithm is used to target the infrared image to distinguish the target from the background.
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Secondly, the infrared image and visible light image are decomposed into high and low frequency subbands
using NSCT. The coefficients are used to guide the fusion, which can well preserve the contrast between
the target and the background. For the high-frequency part, the rule of local weighted energy is used to
make a decision, the weighted least squares (WLS) optimization can obtain more detailed information and
reduce the influence of noise, and the fused high-frequency and low-frequency subbands coefficients are
processed. Finally, the fused image is obtained by inverse NSCT transform. The experimental comparison
results of four sets of images show that the method in this paper has better visual effect than other methods
in terms of prominent target, rich details extraction, and obvious elimination of edge artifacts, subjectively.
It is in the best state on the average gradient (AG) , information entropy (IE) , spatial frequency (SF),
and mutual information (MI) of four objective evaluation indicators. Compared with the average of the five
comparison methods, the AG, IE, SF, and MI are increased by 8.19% , 5.34%, 8.54%, and 68.18%,
respectively. Thus, the proposed method is reliable and effective.

Key words: image fusion; non-subsampled contourlet transform; frequency-tuned saliency detection; infrared

saliency map; weighted least squares optimization
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Fig.2 Comparison of infrared saliency map extraction results by different algorithms
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IE 6.653 7 7.0335 6.820 3 7.187 6 7.4207 7.502 8
House SF 11.3311 11.960 8 12.378 9 12.5219 12.6827 12.749 6
MI 0.6512 0.857 1 0.5710 0.926 6 1.4676 1.608 2
AG 4.7919 4.8497 5.190 4 5.2327 5.314 9 5.3630
Trench 1IE 6.376 4 6.488 8 6.483 9 6.710 3 7.2715 7.400 3
SF 13.124 0 13.197 1 14.2812 14.412 2 14.468 3 14.525 6
MI 0.644 4 0.7535 0.599 4 1. 069 6 1.5290 1.736 9
AG 3.996 3 4.246 2 4.2297 4.2609 4.3839 4.584 2
IE 6.390 1 6.805 4 6.482 5 6.8011 7.2114 7.3106
Kaptein
SF 10. 208 5 10.8256 10.587 0 10.720 6 10.889 3 11.1705
MI 0.6331 0.9227 0.552 6 0.8855 1.1388 1.2300

(1) FEIBEEZ (AG)
AG AR B B Brb i a6 AR Al R R

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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Fig. 13 Objective quality evaluation results of different algorithms for “Camp”,

“House”, “Ship” and “Jeep”.
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