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A Multi-focus Image Fusion Based on NSST Domain
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2. Information and Navigation College, Air Force Engineering University, Xi’an 710077, China)

Abstract: The traditional methods based on regional characteristics of image fusion have two limitations.
First, the fusion rule of low-frequency sub-image does not make full use of regional energy information and
regional edge information at the same time. Second, the fusion rule of high-frequency sub-image even
sometimes ignores the directional information. In order to overcome the limitation for getting more the
neighborhood information from the traditional region characteristics method, an improved image fusion
method is proposed based on the NSST(Non-Subsampled Shearlet Transform)and the modified directional
fusion rule. First, the source images are decomposed by the NSST algorithm to obtain a low-frequency
sub-image and a series of high-frequency sub-images. Subsequently, the low-frequency sub-image is per-
formed by adaptive contrast Spatial Frequency algorithm based on region energy, and the high-frequency
sub-images contained the directional information is performed by a novel Sum-modified-Laplacian fusion
rule. Finally, the method is verified by living example.
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Fig. 6 Comparison on visual appearance
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Fig. 7 Comparison on visual detail appearance

R2 STRAFEERILE

Tab.2 Performance of 5 different fusion methods

images criteria NSST-based k3] SCHk[19] CHk[20] Proposed method
MI/bit 6.658 2 6.995 7 6.897 6 6.698 0 7.039 5
Fig. 4(a) and (b)
QM 0.653 8 0.630 7 0.646 8 0.653 5 0.669 4
MI/bit 7.039 3 7.030 3 7.080 4 7.000 7 7.213 4
Fig. 4(¢) and (D ]
QME 0.698 2 0.707 9 0.711 5 0.708 9 0.714 7
MI/bit 6.757 0 6.770 6 6.769 2 6.759 3 6.833 6
Fig. 4(e) and (D
QME 0.762 8 0.754 5 0.757 6 0.762 5 0.763 3
MI/bit 2.307 8 4.0117 3.839 6 4.144 0 4.205 1
Fig. 4(g) and (h)
QM/E 0.656 0 0.773 2 0.710 8 0.762 4 0.780 1
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