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Multi-focus image fusion based on energy, gradient and variance

YAO Quan, WU Xiao-hong, HE Xiao-hai, TENG Qi-zhi

(Image Information Institute, College of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610064, China)

Abstract: Most of methods for image fusion are based on only one characteristic of image, which is
liable to cause some information loss about other characteristics. In order to solve this problem, a new
method for image fusion based on Haar wavelet and multi-characteristics is proposed. After Haar wavelet
transformation, the low-frequency part is fused by gradient and energy since it contains most energy of the
image. And the high-frequency part is fused by variance and transforming coefficient because it reflects the
details of image. Finally, the inverse transform is performed to obtain fused image. After multi-group images
fusion by this method, the performance of image fusion is evaluated by four criteria including average value,
variance , entropy and average gradient. It is indicated that this method can keep the image information very
well, and the fusion effect is good.
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(a) focus on the left part (b) focus on the right part (c) method of ref. [7] (d) method of this article
Fig.2 Grayscale images fusion
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(a) focus on the left part (b) focus on the right part (c) method of ref. [7] (d) method of this article
Fig.3 Color image fusion
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Tablel Comparison among this proposed algorithm and several other algorithms

AVG of coefficient standard deviation comentropy AVG of gradient
methods grayscale . grayscale : grayscale . grayscale :
. color images . color images . color images . color images
images images images images
based on energy 78.5519 125.493 9 54.494 4 53.148 0 5.057 9 5.2403 57251 48287
based on gradient 78.505 2 125.346 8 54.587 3 53.3458 5.058 8 5.2420 5.7334 48226
choose bigger grayscale 81.029 8 127.784 5 54.188 6 51.762 7 5.060 7 5.2258 3.9485 3.3149
method of ref. [7] 78.540 4 125.400 1 54.648 0 53.2449 5.058 9 5.2419 5.7519 4.8303
method of this article 78.540 4 125.400 1 54.707 4 53.290 9 5.064 1 52431 5.789 3 4.8804
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