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Transformer of infrared image super-resolution based on

random permutation
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Abstract Infrared image super-resolution has wide applications. Currently, the Visual Transformer has shown great
potential in improving the performance of image super-resolution, but how to effectively balance system complexity has
attracted the interest of many researchers. A random permutation based Transformer for infrared image super-resolution is
proposed, which achieves further improvement in image reconstruction performance while controlling system complexity
well. Specifically, a window self-attention module combining random permutation is designed to replace the original Swin
Transformer’s shifted window self-attention module, effectively improving the learning ability of global dependency
relationships of window self-attention through random permutation operations in the spatial dimension of the feature map.
Experimental comparison results based on multiple public infrared image datasets validate the effectiveness of this method.
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Fig. 1 Block diagram of the whole network structure
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Fig. 2 Internal structural of the permutated Transformer layer
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Fig. 4 Reconstruction results of result2 in result-C by different algorithms at X 4 amplification factor
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Fig. 5 Reconstruction results of 0042 in Thermal 50 of different algorithms at X 4 amplification factor
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Fig. 6 Reconstruction results of 0046 in Thermal 50 of different algorithms at X 4 amplification factor
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Fig. 7 Reconstruction results of 07 in CDNMRF of different algorithms at X 4 amplification factor
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Tab. 4  Effect of depth-wise convolution on the reconstruction performance

... Depth-wise ZHht/ result-A Thermal 50
ik Conv M PSNR/IB SSIM PSNR/dB  SSIM
Base X 1651 3756 09244 4101  0.9763
AL N 1658  37.58 09251 4110 0.9766
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