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Abstract

While U-Net-based image denoising networks utilize skip connections to transfer high-resolution information, they
suffer from the limitation of unconditionally transmitting noise-contaminated features. To address this issue, this paper
proposes a novel skip connection scheme based on a Residual Gated Attention mechanism. The proposed method
integrates channel and spatial attention to learn channel-wise importance and spatial confidence, thereby effectively
suppressing noise while selectively transferring useful structural information. Experiments on eight major benchmark
datasets in image denoising demonstrate that the proposed model achieves the best performance among the compared
models on five datasets. Furthermore, while maintaining the same number of training parameters and comparable
inference speed as the baseline model, the proposed method achieves an average improvement of 0.41% in PSNR
and 0.33% in SSIM, demonstrating efficient denoising performance.
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Table 1. Quantitative comparison of image denoising performance on benchmark datasets

Method Setb Setl4 BSD100 Urban100 Kodak24 CBSD68 MANGA109 McMaster
PSNR | SSIM | PsNR [ SSIM [ PSNR | SSIM | PsNR [ SSIM [ PsNR [ SSIM | PsnR [ SSIM [ PSNR [ SSIM | PsnR [ SSIM
0=15
BM3D[2] | 3373 | 0907 | 3266 | 0897 | 3320 | 0922 | 3308 | 0942 | 3426 | 0920 | 3335 | 0922 | 3376 | 0929 | 3369 | 0898
DnCNN[9] | 3374 | 0905 | 3254 | 0890 | 3307 | 0914 | 3233 | 0937 | 3405 | 0908 | 3321 | 0914 | 3425 | 0929 | 3376 | 0907
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