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1. Semantic-Space Watermarking：
Watermarking over latent semantic clusters.

2. Principled Trade-off: Minimize miss-detection 

under FA and distortion constraints. 

3. Robust Low-FPR Detection: Stronger 

robustness against replacement and 

paraphrasing attacks.

Method: PASA
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Map tokens into semantic clusters to make watermark signals stable 

under paraphrasing.
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Auxiliary variable is sampled using a 

secret-key PRF.

Next token is sampled inside the 

selected semantic cluster.
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𝑆 ≥ 𝜏 ⇒ Watermarked.

Secret-key replay verifies watermark 

evidence via semantic-cluster matches.
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