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Abstract Methodology Results
Document images are often marred by stains, reducing readability and complicating digitization StainRestorer, as shown in Fig. 2, uses a hierarchical method for stain representation and removal.
and analysis. The lack of a comprehensive dataset has hindered effective stain removal while Initially, the DocMemory module captures diverse stain representations at multiple levels: part, StainDoc StainDoc Mark StainDoc Seal
preserving details. To overcome this, we introduce StainDoc, a high-resolution dataset for stain instance, and semantic. This hierarchy enhances understanding of stain characteristics. Then, the Method PSNR 1 SSIM T MAE L LPIPS 1| PSNR 4 SSIM 4 MAE L LPIPS L PSNR 1 SSIM 1 MAE | LPIPS |
removal, featuring over 5,000 pairs of stained and clean document images with diverse stains. SRTransformer module, influenced by X-Restormer [1], uses these representations for accurate
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This dataset aids in training robust stain removal algorithms. We also propose StainRestorer, removal. Combining DocMemory's hierarchical learning with SRTransformer’s spatial mapping DocTr+s 14012 043 32057 0492 14997 0348 290097 0767 16861 0518 18434 0534
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Figure 2. StainRestorer’s architecture features a DocMemory module for hierarchical stain representation and an oc-GAN  (g) Ours

SRTransformer for accurate removal. DocMemory captures part, instance, and semantic-level stain features, which
are fused using ProtoMix. SRTransformer uses these to precisely remove stains while preserving content. Figure 3. Qualitative comparison of stain removal performance across different models.

StainRestorer is trained using a composite loss function that balances pixel-wise accuracy and the

preservation of structural information. This is achieved by combining the Mean Squared Error References
(MSE) loss L5 and the Structural Similarity Index Measure (SSIM) loss Lggras.
Etotal — LMSE([Aa [) + o - ESS[M(IAa [)7 (1) [1] Xiangyu Chen, Zheyuan Li, Yuandong Pu, Yihao Liu, Jiantao Zhou, Yu Qiao, and Chao ang. A comparative stgdy of image restoration
networks for general backbone network design. In European Conference on Computer Vision, pages /4-971. Springer, 2025.
Figure 1. Example from StainDoc dataset: (a) stained document image, (b) clean original image. Dataset creation where a is a weighting factor controlling the relative importance of the SSIM loss. Empirically, a [2] Xiao Feng Zhang, Chao Chen Gu, and Shan Ying Zhu. Memory augment is all you need for image restoration. arXiv preprint

involves: (a) applying stains and preparing documents, (b) controlled-condition photography, (c) post-processing and Is set to 0.2. arXiv:2309.01377, 2023,
standardization.
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