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Image Fusion Method Based on Entropy Rate Segmentation
and Multi-Scale Decomposition

Yin Xiang, Ma Jun
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Abstract In order to improve the correlation of the fusion coefficients in multi-focus image fusion technology and
enhance regional information abundance, we propose a method based on the entropy rate segmentation and multi-
scale decomposition on multi-focus image fusion. After multi-scale decomposition, the edge and detail information
are stored in the high frequency subband. We can better preserve the details of the image through model value and
comparison consistency check. At the same time, the similar information coefficients of image are assigned to the
same area, combined with low frequency subband and entropy rate segmentation. Then the image is fused according

to the regional spatial frequency and energy, the correlation of the coefficients is improved, and the fusion image

edge transition is more natural.

results.

Finally, the inverse transformation is carried out on the images to get the fusion

Experimental results show that the proposed method has better performance in both subjective and objective

evaluation, and achieves better fusion effect with high applicability.
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Fig. 1 First order decomposition and reconstruction of NSP
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Fig. 4 Influence of entropy rate on cluster compactness. (a) Entropy rate is 0.81;

(b) entropy rate is 0.43; (c) entropy rate is 0.64; (d) entropy rate is 0.61
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Fig. 5 Flow chart of proposed fusion method
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Fig. 6 Fusion results on Pepsi image. (a) Left-focus image; (b) right-focus image; (c) NSCT fusion method;
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Table 1 Quality assessment results on fusion image of Pepsi

Method QT MI

Entropy SF AG

NSCT 0.7211 2.1789 7.1235 13.3785 3.8968
DWT 0.7070  1.3029  7.1450 14.1593 4.3208
PCNN 0.5564  1.1790  7.4545 14.5264 3.7707
Segmentation 0.7766  3.1921 7.1274 13.8048 4.0551
Proposed 0.7713  3.9969 7.1341 14.8981 4.1420
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Table 2 Quality assessment results on fusion image of Disk

Method QM MI Entropy SF AG

NSCT 0.6137 4.1236 7.2590 13.8936 4.2835
DWT 0.6325 2.7109  7.3659 15.6530 4.9537
PCNN 0.4637 2.8012 7.1698 10.5605 3.1140
Segmentation 0.7005 8.6958 7.2668 15.2244 4.4776
Proposed 0.7193  9.2561 7.2908 15.5444 4.9806
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Fig. 8 Fusion results on Lab image. (a) Left-focus image; (b) right-focus image; (¢) NSCT fusion method;

(d) WT fusion method; (e) PCNN fusion method; (f) entropy rate segmentation fusion method; (g) proposed method
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Table 3 Quality assessment results on fusion image of Lab

Method QM MI Entropy SF AG
NSCT 0.6402 2.3116  6.9799 11.5695 3.3906
DWT 0.6427 2.3430 7.7073 13.0328 3.8591
PCNN 0.5178 2.3071 6.9884  9.4181 2.6328
Segmentation 0.6875 5.6882 6.9586 11.6893 3.3539
Proposed 0.6878  2.7457 7.0274 13.1593 3.5515
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