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Background

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 Deepfake has given rise to concerns about the misuse of fake videos
fabricating people's words and actions.
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Challenge

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

Main Task：

 Detection

 Localization

Main Challenges：

 Diverse generative model

 Various Image Degradation

 Multi-Scale Faces

 Precisely Localization

Real 
or 
Fake? Where?
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Method

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 Image Analysis：

 Multi-faces End-to-end Detection

 Multi-scale Multi-scale features

 Strong degradation Data augmentation

 Multi-source Self-built Forgery Dataset



Image Resolution Statistics
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Method

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

Overview of our proposed framework

Three key 
components: 

• LFDL: Local Facial Forgery
Detection and Location
• MITL: Mesoscopic Image
Tampering Localization
• MDMF: Morphology-Driven
Mask Fusion for Comprehensive
Forgery Localization
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Method

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 LFDL: Local Facial Forgery Detection and Location
Key points: 

• Align the resolution of the
input faces
• Fuse the RGB-view and SRM-
view features
• Localization branch enhances
the classification branch

Problem: 

• Strongly degraded faces are
not recognized and extracted !!!
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Method

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 MITL: Mesoscopic Image Tampering Localization
Key points: 

• End-to-end training is more
suitable for multi-scale multi-face
image
• Adaptive multi-scale and dual
feature-guided mask generation

Problem: 

• Error Detection and Missed
Detection !!!
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Method

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 MDMF: Morphology-Driven Mask Fusion
Key points: 

• Apply a dilation operation to
the MLFDL to smooth edges
• Apply an erosion operation to
MMITL to loss of complete details
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Experiment

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 DDL-I dataset
 1.5 million samples with pixel-level an-notations
 61 latest deepfake methods
 Four forgery types
 Single-face and multi-face scenarios

Example of DDL-I datasetDDL-I dataset
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Experiment

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 We compared the performance of different models and mask
merge strategy.

The LFDL module offers precise local forgery detection, while the MDMF module
complements forgery masks by providing global contextual information.

Note that MITL does not converge until we submit our results.
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Experiment

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and
Localization

 Visualization results of our methods. We apply dilation to LFDL
masks and erosion to MITL masks, then combine them to achieve
precise and coherent forgery localization.
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Thank you for listening

Morphology-optimized Multi-Scale Fusion: Combining Local Artifacts and Mesoscopic Semantics for Deepfake Detection and Localization

Contact
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