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Assessment Method of Fusion Image Quality in Wavelet
Domain Structural Similarity
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Abstract For the fusion image quality evaluation, the relationship between fusion image quality assessment and
image quality assessment is analyzed, and the general expression of fusion image quality assessment is provided.
Meanwhile, it is explained that the key of fusion image quality assessment is to construct the reference image that is
inexistent actually. Based on the above analysis and the space domain structural similarity evaluation method, wavelet
decomposes input source images and fusion image respectively and structure reference image wavelet coefficient is
obtained based on the wavelet decomposition coefficient of input source images. Afterwards, by weighing different
levels of wavelet frequency band according to the human eye sensation characteristics, the wavelet domain structural
similarity metrics to the whole fusion image are created. Comparing the mutual information and space domain
structural similarity evaluation method with the subjective assessment index using target detectable ability, detail
resolvable ability and whole comfortable ability as a reference, experimental results show that wavelet domain
structural similarity method agrees with human visual features and its objective results. It is more consistent with the
subjective assessment results than traditional methods.
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Fig. 1 Different fusion images by different fusion algorithms
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Table 1 Relative assessment metric and score value
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Table 2 Different horizontal translating errors and evaluation results

LP fusion algorithm

Horizontal translating pixels 0 1 2 3 4 5 6 7
FMSSIM 0. 6037 0. 6036 0. 6020 0.6012 0.6011 0.6014 0. 6009 0.6011
DWTFMSSIM 1. 9649 1.9706 1. 9604 1. 9667 1. 9679 1.9710 1. 9699 1.9622
DWT fusion algorithm
Horizontal translating pixels 0 1 3 4 5 6 7
FMSSIM 0.6131 0.6129 0.6112 0.6103 0.6094 0.6098 0. 6090 0. 6084
DWTFMSSIM 1. 9982 2.0064 1. 9962 1. 9939 1. 9951 1. 9901 1. 9887 1. 9944
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(d) DWT fused image
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Table 3 Comparisons of subjective evaluation to objective evaluation results for Fig. 2

MI FMSSIM DWTEFMSSIM TDA DRA WCA AS

MAX 6. 4859 0. 7489 1. 7524 8.2 5.1 5.5 6.3
PCA 4. 3077 0. 2399 1. 7357 2.4 4.5 3.4 3.4
LP 1. 5086 0.6930 1. 9083 6.5 7.2 7.4 7.0
DWT 1. 4929 0.7029 1. 8888 6.3 8.6 7.1 7.3
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Table 4 Comparison of subjective evaluation to objective evaluation results for Fig. 1

MI FMSSIM  DWTFMSSIM TDA DRA WCA AS

MAX 6.4173 0. 3544 1. 6266 7.2 4.5 6.5 6.1

PCA 1.6332 0.1282 0.4167 4.3 3.1 3.2 3.5

LP 2.1948 0.5858 1.9575 8.2 8.7 6.4 7.8

DWT 2. 2754 0.5798 1.9506 8.9 8.8 6.9 8.2
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