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A super-resolution reconstruction method
based on multi-prior fusion for face images

YANG Xiaochang, CHENG Qingnan

(School of Computer and Information Engineering, Shanghai Polytechnic University, Shanghai 201209, China)

Abstract; With the widespread application of digital images in fields such as security, surveillance, and criminal investigation,
monitoring videos and images have become essential evidence. However, due to limitations of natural environment and hardware
devices, high-quality facial images are often difficult to obtain in certain scenarios, leading to reduced accuracy and efficiency in
identity recognition, which increases the difficulty and cost of case handling. This paper proposes a facial super-resolution
reconstruction network architecture aimed at improving the reconstruction quality and clarity of facial images, thereby enhancing the
accuracy and efficiency of identity recognition and reducing the case-handling cost. The network integrates multiple facial features,
including keypoints, attribute information, and facial contours, and incorporates attention mechanisms, residual connections, and
multi-attribute fusion for effective feature extraction. Additionally, the paper optimizes the Generative Adversarial Network ( GAN)
and validates the network’s superior performance through experiments on the public CelebA dataset.
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A PSNR SSIM
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Table 2 Objective comparison results of each method on the test set

TR Bicubic SRCNN RCAN FACN FSRNet SPA SRFFN
PSNR 24.3100 25.660 0 25.740 0 25.870 0 26.890 0 26.810 0 26.860 0 27.050 0
SSIM 0.652 4 0.692 3 0.7323 0.742 3 0.777 3 0.781 1 0.782 3 0.795 3
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Fig.2 Reconstruction performance of each method on the CelebA dataset
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Fig.4 Localized comparison of each method on nose region enlargement
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Fig.5 Localized comparison of each method on mouth region enlargement
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