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Image manipulations

Splicing [Sharma et al.] Copy-move [Mahdi et al.]

Inpainting [Trung et al.]



Image manipulations (cont’d)

• Splicing, copy-move and inpainting all have pixel-level masks
• Detection model trained with pixel-level mask can precisely locate 

manipulations

• Emerging editing methods, such as language-guided or sketch-
based methods, do not necessarily generate such masks

[Guang et al.][Wen et al.] [Zeng et al.][Wang et al.]



Weakly-supervised image manipulation 
detection (W-IMD)

• Given only binary image-level labels (real or fake), predict 
whether an image is manipulated, and localize the manipulation 
at the pixel level.



Weakly-supervised self-consistency learning

• Adaptive pooling
• Multi-source consistency
• Inter-patch consistency



Adaptive pooling

• Max-pooling can only detect the most salient manipulation
• Adaptive pooling dynamically selects the portion with high 

activations
• Ostu’s method for select the high-activation group
• Average pooling on the high-activation group



Multi-source consistency (MSC)

• Fuse information from different noise 
sources

• The ensemble prediction is in turn 
used as pseudo ground truth, and 
supervise each individual stream



Inter-patch consistency

• Global patch-patch similarity is computed by pair-wise patch 
feature dot product, and forms a 4D consistency volume

• The pseudo ground truth from MSC is used to supervise the 
consistency volume to enhance low-level feature



Image-level manipulation detection

• Best average AUC and F1
• Our method better generalizes 

to OOD manipulations



Novel manipulation detection

• Our weakly-supervised method can leverage weakly-annotated 
images for training

• After finetuning, our method outperforms fully-supervised 
counterparts



Pixel-level manipulation localization

• Reasonable pixel-level manipulation localization ability



Pixel-level manipulation localization



Contributions

• Propose the weakly-supervised image manipulation detection (W-
IMD) task to adapt to new mask-free image editing techniques

• Propose weakly-supervised self-consistency learning (WSCL) for 
W-IMD, and it learns global multi-source information to detect the 
manipulation

• Strong image-level detection results, and reasonable localization
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