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Introduction
Our DKSP mainly consists of a U-Net architecture, which includes a 
shared encoder and two decoders responsible for watermark 
localization (mask decoder) and background image reconstruction 
(background decoder) respectively. In the two decoders, we insert 
additional modules to enhance the performance. Specifically, we insert 
dynamic kernel module (DKM) to both decoders, and insert semantic-
aware propagation module (SPM) to the background decoder.  The 
required semantic information in SPM is provided by an off-the-shelf 
HRNet+OCR model pretrained on COCO-Stuff dataset.

As a prevalent information carrier nowadays, images are 
ubiquitous in a wide range of applications, during which the 
copyright issue becomes critical for information security. To 
solve this problem, we can superimpose visible watermarks 
on images to clarify and protect the copyright. As an inverse 
process, visible watermark removal aims to erase the visible 
watermark and reconstruct the background image.

- Dynamic kernel: Dynamically generate the convolutional 
kernel according to the watermark feature, so that the 
network can adaptively cope with different types of 
watermarks.

we concentrate on watermark removal and develop a U-Net 
like model that incorporates a novel Dynamic Kernel Module 
and Semantic-aware Propagation Module, which can 
simultaneously predict watermark masks and reconstruct 
watermark-free images. 
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- Semantic-aware propagation: When using pretrained 
segmentation model to segment a watermarked image, 
we observe that the segmentation model usually ignores 
the watermark region, or classifies the watermark region 
as an isolated object. In either case,  it is useful to transfer 
information from semantically similar pixels in the 
neighboring region to the watermarked pixels.
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Watermark-free images produced by various methods- Dynamic kernel: Extract the features of the watermark according to 
the generated rough mask, and generate a dynamic convolution kernel 
based on this.
- Semantic-aware propagation: Use semantic features generated by 
the off-the-shelf segmentation model as semantic similarity map, then 
multiply with the spatial similarity map as the total similarity map, 
which is used to propagate the information within the images.
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