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Variational multi-source image fusion based on the
structure tensor”
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Abstract

This article describes the variational multi-source image fusion using the structure tensor algorithm, which can keep the image
features and details very well. We first narrative the fusion gradient field based on structure tensor, then measure the characteristic
graphs of each source image, and thus construct a weight value for the source image gradient according to the characteristic graph.
Gradients with high image features are highlighted in the fusion gradient field, and thus image features in the sources are well preserved.
By using variational partial differential equation, the fusion image is reconstructed from the target gradient field. From the actual
experimental results, the average gradient value and entropy of the fused image are found to be higher than those obtained by using the
wavelet transform algorithm, tower decomposition algorithm, and direct gradient fusion algorithm, and the visual effect of the fusion
image is good enough to retain the feature of source images and details in it. Therefore, it can give qualified image information for

target detection and identification.

Keywords: image fusion, gradient field, structure tensor, variational method

PACS: 42.30.Va, 42.30.Wb DOI: 10.7498/aps.62.214204

* Project supported by the National Natural Science Foundation of China (Grant No. 05891JM50).

1 Corresponding author. E-mail: xuzj538 @ciomp.ac.cn

214204-7



