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Discussion upon Effects of Contourlet Lowpass Filter on

Contourlet-based Image Fusion Algorithms

CAI Xit ZHAO Weil

Abstract
trum characteristics, effects of contourlet lowpass filter on contourlet-based image fusion algorithms and ringing artifacts

According to multiscale and multidirection contourlet transform and considering real image frequency spec-

in fused images were analysed, and relations between lowpass filter and decomposing levels were discussed. Theories and
experiments proved that better fusion results can be obtained with a narrow bandwidth lowpass filter, and that ringing
artifacts can be eliminated by using a lowpass filter with positive coefficients. Fusion results using different lowpass fil-
ters and fusion rules were compared. Experimental results showed that choosing an appropriate lowpass filter can get a
satisfying fusion result, with an easier fusion rule and less decomposing levels, which can reduce the fusion algorithm’s
complexity.

Key words Image fusion, contourlet transform, lowpass filter, ringing artifacts
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Table 2 Comparison of fusion indexes using different

transforms and lowpass filters

Hk W CTIBRRE Ui ZE AR BATI (s)
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Fig.7 Comparison of fusion results using different

transforms and lowpass filters
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Fig.9 Comparison of fusion results using the same
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Fig. 10 Fusion of infrared and visual images
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Fig.11 Fusion of multifocus images
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Fig.12 Comparison of fusion results using different

decomposition levels
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Table 5 Comparison of fusion index using different

lowpass filters and decomposition levels
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