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Image fusion algorithm based on non-subsampled Shearlet
transform and compressed sensing
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Abstract: After the image decomposition with NSST, the high-frequency coefficients have a large
amount of data and greater sparsity. In order to obtain fusion results rapidly, an image fusion algo-
rithm based on Non-subsampled Shearlet Transform (NSST)combined with Compressed Sensing (CS)
is presented. Firstly, the source images are decomposed with NSST; secondly, the high-frequency
sub-band coefficients of the decomposed images are compressed, fused and reconstructed by CS; then,
based on local area variance and local area energy, the low-frequency coefficients was fused; finally,
the inverse NSST is used to get the final fused image. Because only the compressed values of the high
frequency coefficients are fused. the image fusion effects can’t be affected, and the running time of

the algorithm can be reduced. In this paper, the multi-focus image, medical image and infrared and
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visible images are used to verify the effectiveness of the algorithm. The simulation results indicate that

this algorithm can achieve the fusion of the image without prior knowledge of the original image.

When the image size is larger, although the fusion image quality is sacrificed, it can significantly im-

prove the speed to reduce the time cost and hardware requirements. The algorithm provides an idea on

how to satisfy the real time requirements in the fusion system, which has a great practical value.

Key words: image fusion; non-subsampled Shearlet transform; compressed sensing; local area vari-

ance;local area energy
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