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An Improved SRGAN Infrared Image Super-Resolution Reconstruction Algorithm

Abstract

Abstract: Aiming at the low resolution of infrared images, an improved SRGAN super-resolution
reconstruction algorithm is designed. In the generative network, the method of applying the residual
dense network to obtain the image features extracted from each network layer so as to retain more high-
frequency information of the image, and adopting a progressive upsampling method to improve the
super-resolution reconstruction effect under a large scaling factor. In terms of the loss function, the
perceptual loss that is more in line with human senses is adopted to make the generated image being
closer to the real high-resolution image of senses and content. Experimental results show that the quality
of reconstructed infrared image is better than that of the current representative methods in the subjective
and objective evaluation.
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Abstract: Aiming at the low resolution of infrared images, an improved SRGAN super-resolution
reconstruction algorithm is designed. In the generative network, the method of applying the residual dense
network to obtain the image features extracted from each network layer so as to retain more
high-frequency information of the image, and adopting a progressive upsampling method to improve the
super-resolution reconstruction effect under a large scaling factor. In terms of the loss function, the
perceptual loss that is more in line with human senses is adopted t0 make the generated image being
closer to the real high-resolution image of senses and content. Experimental results show that the quality
of reconstructed infrared image is better than that of the current representative methods in the subjective
and objective evaluation.
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Tab. 2 Comparison of super-resolution reconstruction results of test image set

LCES PR b Bic ESPCNN SRCNN EDSR SRGAN SRRDB

oVC.00 PSNR 23.01 26.45 26.75 19.55 27.07 30.23
SSIM 0.75 0.80 0.78 0.62 0.83 0.87

oVe.14 PSNR 2254 26.53 26.81 19.27 27.01 29.97
SSIM 0.83 0.81 0.79 0.59 0.85 0.90
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Fig. 8 Experimental results of road image during the day
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Fig. 9 Experimental results of pedestrian images during the day
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Fig. 10 Experimental results of pedestrian images at night
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Fig. 11 Experimental results of tire image at night
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Fig. 12 Experimental results of motorcycle image at night
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Tab. 3 Comparison of typical image experiment results
Bic SRCNN ESPCNN EDSR SRGAN SRRDB
PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR SSIM PSNR  SSIM
23.77 0.79 26.63 0.81 27.80 0.82 18.38 0.64 31.91 0.87 39.66 0.96
9 23.72 0.75 28.06 0.82 28.06 0.82 19.85 0.67 30.92 0.87 33.44 0.91
10 26.53 0.84 29.16 0.85 28.73 0.87 20.83 0.73 27.09 0.88 32.62 0.93
11 28.25 0.85 28.02 0.71 27.75 0.85 21.83 0.56 31.55 0.87 34.37 0.91
12 20.57 0.79 23.58 0.75 21.16 0.69 16.47 0.63 30.55 0.89 33.47 0.90
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