
DocRes: A Generalist Model Toward Unifying 

Document Image Restoration Tasks

A generalist model for document image restoration

⚫ Prevailing methods address distinct document restorations 

independently

⚫ Task-specific models result in intricate systems and the incapability to 

harness the potential synergies of multi-task learning.

⚫ To overcome this challenge, we propose DocRes, a generalist model 

that unifies five document image restoration tasks.

⚫Obtain DTSPrompt based on the distorted input image 𝐼𝑆 and given 

task:

⚫ Concatenate the prompt and distorted images together and input 

them into a pre-existing restoration network.

Methodology

1. Overall

, G(): DTSPrompt Generator

⚫ Competes with existing task-specific SOTA and surpasses them in several instances. 

⚫ Achieves new records in certain metrics for benchmark related to dewarping, 

deshadowing, deblurring, and appearance enhancement.

⚫While dedicated SOTA model GDB still holds the top position for binarization, 

DocRes exhibits performance closely trailing behind it.

2. Dynamic task specific prompt (DTSPrompt)

⚫ Comprises distinct prior features based on the characteristics of each task.

⚫ Serve as (1) an cue to determine which task to perform and (2) supplementary 

information to enhance restoration performance for the corresponding task.

⚫ A vision-centric prompt that has the same shape as distorted image. It can 

effectively adapt to variable and high resolutions, as well as patch training and 

whole-image testing in low-level tasks. 

Comparisons with SOTA

𝑃𝑚 ∶ 𝑑𝑜𝑐𝑢𝑚𝑒𝑛𝑡 𝑟𝑒𝑔𝑖𝑜𝑛 𝑚𝑎𝑠𝑘

𝑃𝑐y 𝑖, 𝑗 = 𝑗: 𝑦 − 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑖𝑥𝑒𝑙 𝑎𝑡 (𝑖, 𝑗)

𝑃𝑐x 𝑖, 𝑗 = 𝑖: 𝑥 − 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑖𝑥𝑒𝑙 𝑎𝑡 (𝑖, 𝑗)

𝑃𝑏𝑔 :document background extracted by dilation and median filtering

𝑃𝑔 : gradient map extracted by Sobel filtering

𝑃𝑏 : initial binarization result from Sauvola algorithm

𝑃𝑏 : threshold map from Sauvola algorithm

Visualization

1. On benchmark dataset

2. Control ability and potentials for end-to-end enhancement

3. Generization

Visualization results for DTSPrompt’s control ability 

Visualization results for DocRes’s application on end-to-end enhancement  

Applying DocRes to perform binarization on photographed documents, which 

were merely trained on scanned ancient document binarization data.

Visualization results when applying models to perform the deblurring 

task on photographed documents, which were merely trained on clean 

document blurring data. 
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