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Backgrounds 
Audio-Visual Deepfake Detection 
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Backgrounds 
Main limitations
• Multi-modality
• Precisely localization
• Diverse generators
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Method - Overall
Dual FPN-Transformer Detection Framework

Three key components:
• Temporal feature embedding and projection module
• FPN-Transformer backbone module
• Classification and prediction heads
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Feature Embedding

WavLM for audioCLIP:ViT for video

 Pre-trained self-supervised models 
are utilized as feature encoders.

 We employ a set of masked differential 
convolutional networks to implement 
feature projection
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FPN-Transformer Architecture

 We employ N layers of R-TLM blocks to 
perform deep feature encoding
 R-TLM incorporates additional LSTM and 

Fusion layers to explicitly model cross-
context representation interactions.

 We introduce a strided depthwise 1D convolution 
after each MSA layer. 
 By aggregating outputs from multi-level R-

TLM structures, we obtain a hierarchical 
feature pyramid 𝐹𝐹 = {𝐹𝐹(1), … ,𝐹𝐹(𝐿𝐿)} with L 
levels.
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Dual-Branch Prediction
 Classification Head

 We employ several 1D convolutional networks attached to each pyramid level, 
and the the classification head evaluates all 𝐿𝐿 pyramid levels at each 
timestamp 𝒕𝒕 to predict the forgery probability 𝒑𝒑(𝒕𝒕).

 Regression Head
 The regression head predicts temporal boundaries only when timestamp 𝑡𝑡 lies 

within forged segments
 For each pyramid level, we predefine an output regression range to model the 

start offset 𝒅𝒅𝒕𝒕𝒔𝒔 and end offset 𝒅𝒅𝒕𝒕𝒆𝒆.
 The regression head employs 1D convolutional networks with ReLU activation 

to ensure precise distance estimation.
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Experiment - Dataset

 DDL-AV dataset
 200k videos for training
 20k videos for validation 
 111k videos for evaluation
 9 audio forgery methods 
 18 video forgery methods

Examples of DDL-AV dataset
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Experiment - Results
 We compared the performance of different training strategy 

and self-supervised features.

1. WavLM + CLIP outperforms alternatives
2. Optimal training depth is critical
3. Framework robust to feature extractor variations
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Experiment – Ablation on epochs
 We compared the performance of different training epochs 

with a lower initial learning rate.

1. The proposed method performs best at epoch 8
2. Deeper learning might lead to overfitting
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Experiment – Visualization

 Our proposed method could accurately detect and locate 
audio and video forgery.
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Conclusion & Future Work

 Main Contributions
 A general-purpose temporal data forgery detection model for multimodal 

deepfake localization
 Extensive experiments on the IJCAI’25 DDL-AV dataset to validate the 

effectiveness

 Insights & Future work
 Leveraging pre-trained self-supervised models (WavLM for audio, CLIP 

for video) can effectively detect artifacts.
 Explore more modal information interaction for precise deepfake 

detection and localization. 
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Ending

Thank you for listening

Contact Code


	幻灯片编号 1
	幻灯片编号 2
	幻灯片编号 3
	幻灯片编号 4
	幻灯片编号 5
	幻灯片编号 6
	幻灯片编号 7
	幻灯片编号 8
	幻灯片编号 9
	幻灯片编号 10
	幻灯片编号 11
	幻灯片编号 12
	幻灯片编号 13

