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Image fusion based on optimized PCNN and
region feature guided rule

LI Wen, YE Kun-tao, LI Sheng
(School of Science, Jiangxi University of Science and Technology , Ganzhou 341000, China)

Abstract ; Aiming at the traditional infrared and visible image fusion algorithms have problems in the edge information
missing and the target feature being not prominent enough, et al,a novel infrared and visible image fusion algorithm
based on optimized pulse coupled neural network (PCNN) and region feature guided rule is proposed. Firstly , non-sub-
sampled shearlet transform (NSST) is applied to infrared and visible images to obtain the corresponding low-frequency
components and high-frequency components. Secondly, the low-frequency components are fused by using the fusion
rules based on the optimized PCNN model. Moreover, for the high-frequency components, use the feature of image,
such as region energy ,improved spatial frequency and region variance matching degree, et al,an adaptive threshold of
region variance matching degree and new regulator factors are proposed, thus the region feature guided rule is con-
structed to fuse the high-frequency components. Finally, the fused image is obtained by inverse NSST of the low-fre-
quency and high-frequency fused components. Experimental results show that the proposed algorithm can effectively
integrate dominant information in infrared and visible images,and has the obvious advantages in subjective vision and
objective index.
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Fig. 1 Schematic two level decomposition of NSST
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Fig. 6 Fusion results of eight algorithms of Sandpath images
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Tab. 1 Objective index results of Camp image fusion

-R73 AG SF EN SD RCE VIFF
LP 6. 4548 12. 3741 6. 6610 29. 1564 0. 4684 0. 4159
CVT 6.3384 12. 0606 6. 5437 27.0202 0. 5833 0. 3520
DTCWT 6. 1245 11. 8344 6. 4973 26. 3371 0. 6625 0.3274
NSCT 6. 3048 12. 1009 6. 5554 27.1715 0.6113 0.4110
NSCT-PCNN 6. 0401 11. 4953 6. 8954 31. 4998 0.2512 0. 3370
NSST-PCNN 6.3166 11.9131 6.9612 32. 8838 0.2074 0. 3417
NSST-EOGPCNN 6. 1441 11. 2799 6. 7460 30. 0373 1. 4604 0. 3349
V. Ny = 7 6. 7504 12. 7687 7.1563 38. 6913 0.3210 0.5303
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Tab. 2 Objective index results of Dune image fusion
32 AG SF EN sD RCE VIFF
LP 3.6562 6.4323 5.9978 15. 6159 0. 2065 0.5826
CVT 3.4173 6.0109 5.9439 15. 0151 0.2373 0.4992
DTCWT 3.3445 5. 9805 5.9083 14. 6614 0. 2680 0. 4749
NSCT 3.5300 6. 2205 5. 9480 15. 0765 0.2381 0.5742
NSCT-PCNN 3.2489 5.8171 5.891 14. 4748 0.2961 0. 4097
NSST-PCNN 3.3919 6. 0067 5.9190 14. 7369 0. 2690 0.4293
NSST-EOGPCNN 3.3045 5.9086 5. 9863 15. 4985 0.4702 0.3822
AR 3.7181 6.5115 6. 3998 21.0332 0. 1404 0. 6187
% 3 Sandpath E %@ & 0 ENAEATE R
Tab. 3 Objective index results of Sandpath image fusion
ik AG SF EN SD RCE VIFF
LP 7.3256 12. 1258 6. 5898 25. 6275 0.2181 0.3399
CvT 6.9874 11.6176 6.4714 23.2817 0.3057 0.3053
DTCWT 6.7580 11.3237 6.4147 22.5029 0.3568 0.2706
NSCT 6.9913 11. 6344 6. 4561 23. 0364 0.3215 0. 3466
NSCT-PCNN 6.5033 10. 9797 6.9256 34. 8862 0.1761 0.3515
NSST-PCNN 6.9206 11.5252 6.9126 35.0347 0. 1885 0.3410
NSST-EOGPCNN 6. 4256 10. 6795 6.7114 30. 8759 0. 8409 0.2776
A 7.4578 12.3526 7.1255 39.4012 0.2734 0.4385
5 & i 114 - 118.
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NSST [ 2243 JE R R 4% 1] Sk W4 TR 43 A g 11 PCNN[ J]. Journal of Optoelectronics + Laser, 2019, 30
REBIGMRL B XHBG B0 R 51 45 1R £, B £ 1 (2):183 7191 (in Chinese)
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