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Multi-Focus Image Fusion Based on Wavelet Transform and Local Energy
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Abstract A new multi-focus image fusion algorithm is given in this paper, which is based on the difference of the re-
gion energy of each image. The wavelet decomposition is used to decompose the coriginal image to two different parts,
namely, the low frequency part and the high frequency part. The high frequency part contains the horizontal high fre-
quency, the vertical high frequency and the diagonal high frequency- For the low frequency part, an appropriate pa-
rameter R is chosen to reduce the proportion of the energy of the low frequency part to that of the whole image. In
this way, the proportion of high frequency part to the low frequency part is improved. The adjusted images are recon-
structed with wavelet reverse transform. For the new reconstructed images, the method of comparing the region en-
ergy to determine in which image the object is clear is used. The clear object is decided by the comparison of the dif-
ference of energy of the two new adjusted different focus images pixel by pixel. Through this way, the clear region of
each original image are decided automatically, and merged into the fused image. The approach can be applied not only
to multi-focus image fusion, but also to image fusion of medical images, with a similar property of multi-focus im-
ages. Experiments show that the proposed algorithm works better in extracting the clear object from the original im-
ages than that of the other image fusion methods in multi-focus image fusion.
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