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NSST-Based Perception Fusion Method for Infrared and Visible Images

Li Wei, Li Zhongmin’

School of Information Engineering, Nanchang Hangkong University, Nanchang, Jiangxi 330063, China

Abstract To improve the visual perception of fused images, a nonsubsampled shear wave transform (NSST) -based
perception fusion method for infrared and visible images is proposed. First, the NSST is used to decompose the
source image into high- and low-frequency components. Then, to improve image details, a parameter adaptive pulse
coupled neural network is used to fuse high-frequency component images. Second, a Gaussian filter and a bilateral
filter are used for multiscale transformation to fuse low-frequency component images, and low-frequency
components are decomposed into multiscale texture details and edge features to capture more multiscale infrared
spectral features. Finally, the inverse NSST is used to obtain the fused image. Experimental results show that the
proposed method can not only improve the detail information of fusion image effectively, but also enhance the ability
of infrared feature extraction to fit human visual perception.
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Fig. 6 Fusion results of different methods under “Kayak” image. (a) IR image; (b) VIS image; (¢) PCA method;
(d) LatLRR method; (e) MSD method; (f) PCNN method; (g) PA-PCNN method; (h) proposed method
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Fig. 7 Fusion results of different methods under “Road” image. (a) IR image; (b) VIS image; (c¢) PCA method;
(d) LatLRR method; (e) MSD method; (f) PCNN method; (g) PA-PCNN method; (h) proposed method
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Fig. 8 Fusion results of different methods under “Steamboard” image. (a) IR image; (b) VIS image; (¢) PCA method;
(d) LatLRR method; (e) MSD method; (f) PCNN method; (g) PA-PCNN method; (h) proposed method
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Table 1 Mean values of objective evaluation index by different methods

Method MI /bit Corr SD EN /bit SF CG AG
PCA 5.2456 0. 3361 31.5418 6.1277 7.2886 46. 8579 4.7974
LatLRR 1.9874 0.4678 19. 3703 5.7352 6.4097 18. 8049 3. 6455
MSD 2.3205 0.2716 28.3158 6.1073 8.3273 26.7331 4.2563
PCNN 3.7298 0. 4946 30. 9832 6.3025 7.3837 30. 1458 4.0942
PA-PCNN 1. 6560 0.5223 25.0029 6.3100 8.4576 30. 1842 5. 0801
Proposed method 2.6873 0. 5885 31.2197 6.5271 8.7031 23. 8266 4.9239
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