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Multi-focus image fusion combining
regional variance and EAV
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Abstract: Depth of field of traditional optical systems is limited, it is hard to achieve a wide field im-
age with high resolution. A novel fusion method of multi-focus image based on Laplacian pyramid
transform which evaluated by the metrics of regional variance and Point sharpness (EAV ) was pro-

posed. The fusion method firstly performs Laplacian pyramid transform on multiple source images, and fea-
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ture information at the layers with different frequencies were extracted. Then, the multiple source images

were fused by utilizing the metric of regional variance for the top layer, and EAV for the other layers. Finally,

the fused image was achieved through the inverse Laplacian pyramid transform. The obtained fused image is

with lower noise and more abundant edge information than those achieved by the commonly used methods.

After evaluation, the standard deviation, the mutual information and the edge retention are improved by a

factor of 0.24%, 6.8% and 8.4% , respectively. It is of great significance for optical systems to achieve images

with high-resolution over a wide field of view.
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Fig.2 Image fusion framework combining regional

variance and EAV
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