Recently, image pairs, such as noisy and blurred images or infrared and noisy images, have been
considered as a solution to provide high-quality photographs under low lighting conditions. In this
paper, a new method for decomposing the image pairs into two layers, i.e., the base layer and the
detail layer, is proposed for image pair fusion. In the case of infrared and noisy images, simple naive
fusion leads to unsatisfactory results due to the discrepancies in brightness and image structures
between the image pair. To address this problem, a local contrast-preserving conversion method is
first proposed to create a new base layer of the infrared image, which can have visual appearance
similar to another base layer, such as the denoised noisy image. Then, a new way of designing three
types of detail layers from the given noisy and infrared images is presented. To estimate the noise-
free and unknown detail layer from the three designed detail layers, the optimization framework is
modeled with residual-based sparsity and patch redundancy priors. To better suppress the noise, an
iterative approach that updates the detail layer of the noisy image is adopted via a feedback loop.
This proposed layer-based method can also be applied to fuse another noisy and blurred image pair.
The experimental results show that the proposed method is effective for solving the image pair

fusion problem.



