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Image fusion based on improved contrast in finite discrete shearlet domain

Chen Qingjiang, Zhang Yanbo, Chai Yuzhou, Wei Bingzhe
(School of Science, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract ; In order to improve the accuracy of multi-focus image fusion, combining with good lo-
calization and shift invariance of finite discrete shearlet transform(FDST), a new image fusion
algorithm based on FDST and improved contrast was proposed. Firstly, the registration multi-
focus images were decomposed by FDST, and the low frequency sub-band coefficients and high
frequency sub-band coefficients of different scales and directions were obtained. The fusion
principle of low frequency sub-band coefficients was based on the method of regional average
energy matching degree. As for high frequency sub-band coefficients, the sum of contrast was
adopted as the fusion rule, which combined the low-frequency coefficients with the high- fre-
quency coefficients. Finally,low frequency information and high frequency information were re-
constructed to image by finite discrete shearlet inverse transform, and both subjective visual e-
valuation and objective performance assessments of the fusion results were implemented. Simu-
lation results indicate that the proposed algorithm is obviously superior on subjective visual
effects. The values of entropy., mutual information quantity and edge similarity increase aver-
agely by 1.4%,3.4% and 0. 8%, respectively, compared with other fusion algorithms. It is
superior to other fusion algorithms on objective evaluation.
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Fig. 1 Frequency domain plane in different regions
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Table 1 Fusion results comparison of balloon and ball image in different wavelet domains

Balloon Ball
EN MI QYT EN MI QM
DWT 7.478 6 6.368 5 0.807 5 7.852 8 2.758 2 0.477 2
SWT 7.476 3 6.640 4 0.816 8 7.860 5 2.830 6 0.510 0
NSCT 7.476 6 6.672 5 0.809 4 7.834 0 3.208 8 0.471 4
FDST 7.481 5 6.674 9 0.824 2 7.864 5 3.652 0 0.568 5
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Table 2 Fusion results comparison of clock and lab image in different fusion strategies
clock Peppers
EN MI QWr EN MI QT
SWT LHC 7.269 5 5.058 1 0.674 7 7.593 2 5.979 6 0.754 4
UDWT ENVAR 7.423 4 4.326 0 0.647 3 7.583 9 5.371 0 0.749 8
NSCT SEMA 7.443 5 4.312 9 0.665 2 7.574°5 5.5717 0.767 4
FDST PA 7.436 7 4,931 0 0.686 8 7.593 9 6.442 8 0.769 4
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