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Task: AI-generated image Detection 

Real or Synthetic?

Image Source: arXiv:1912.11035 
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Overall Contributions

• Identify “semantic artifacts” in cross-scene synthetic image detection.

• Propose a patch-based detector, aiming at breaking “semantic artifacts” for 

generalization detection. 

• Validate the effectiveness of our approach in both cross-scene and open-world 

generalization (including 31 test sets). 
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Motivation

Existing detectors tend to overfit the specific artifacts of the training data, 

resulting in substantial Accuracy drops in cross-scene generalization.
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Generator Artifacts

• Synthetic images from different generators exhibit different artifacts.

• Unique artifacts might lead detectors to overfit during training.
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Semantic Artifacts

• Real images with different semantics exhibit different artifacts.

• Semantic artifacts can be inherited by generative models.
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Methodology - Patch-based Detection

• Patch Shuffling and patch-based feature extraction is able to break the “semantic 

artifacts” for generalization detection.

• By extracting local features, our detector is able to reduce the impact of global 

semantics in images.
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Effect of pre-processing

• Most visible artifacts are reduced during the patch shuffling.

• Low-frequency features are weakened but high-frequency features (corresponding 

to artifacts) are enhanced in image patches.
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Cross-Diffusion Evaluation

• Extensive experiments on 18 variants of Diffusion Models are performed.

• Significant gap between Acc. and AP exists in several detectors.
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Cross-GAN/CNN Evaluation

• Extensive experiments on 13 variants of GANs or CNN-base models are performed.

• Significant gap between Acc. and AP exists in several detectors.



Breaking Semantic Artifacts for Generalized AI-generated Image Detection

Open-world Evaluation

Conclusion

➢ Existing detectors suffer from 

performance drops on cross-scene 

images, even though the images are 

generated by models with the same 

structure (LDM).

➢ Extensive experiments on 31 test 

sets validate the generalization 

performance of our approach, 

demonstrating our contributions to 

the universal detection of AI-

generated images.
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Ending

Thank you for listening

Contact Code
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