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Introduction

● Audio-visual Deepfakes: Hyper-realistic synthetic media 
where both the visual stream and the auditory stream are 
manipulated using Generative AI

● Current Detection Paradigms & limitations:
○ Coarse-Grained Classification: Using video-level labels 

neglecting the need to identify specific forged segments.
○ Overfitting & Robustness: Processing raw signals being prone to 

overfitting and sensitive to common content distortions.
○ Limited Representational Capacity: Relying on general-purpose 

feature extractors lacking specialized capacity to capture subtle 
cross-modal inconsistencies.
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Methodology

● Visual and Audio Speech Representations

AVHuBERT is a self-supervised multimodal framework 
that learns speech representations by masking and 
predicting clusters of audio and visual inputs. Its 
Transformer-based architecture captures correlations 
between phonemes and visemes providing a robust 
feature set for effective detection of cross-modal 
inconsistencies.



Methodology

● Representation Reconstruction Module

The reconstruction module predicts visual from audio 
representations (also audio from audio and visual from 
visual) and measures the reconstruction discrepancy 
between the predicted and ground-truth features, 
which significantly increases when cross-modal 
artifacts are present.



Methodology

● Reconstruction-Discrepancy Encoder

The encoder processes the concatenated residuals 
between predicted and ground-truth representations, 
effectively amplifying cross-modal discrepancies to 
extract high-dimensional features specifically tuned for 
temporal forgery localization. 



Methodology

● Predictions

The dual prediction heads process the forgery-specific 
features simultaneously performing frame-wise 
classification to detect manipulations and boundary 
regression to localize the start and end points of forged 
segments. 



Methodology

● Objective function

The multi-task objective function balances frame-level 
classification, boundary regression, and reconstruction. 



Experimental setup

● Datasets: LAVDF, AVDeepfake1M, Real-world Analysis 371 
videos curated by fact-checkers)

● Implementation: Adam, lr 0.001, bs 64, epochs 100, early stop
● Real-world experiment: discard single-stream videos, video 

chunking, discard small or non-talking faces, prediction 
aggregation

● Evaluation: AP / AR TFL, AUC / AP DFD
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Computational efficiency

● Average processing-time/video-duration 
ratio 0.58 (std 0.25

● 12.1M learnable parameters
● 1.0 GFLOP for a forward pass
● Processes ∼43 FPS including feature extraction 

and simultaneous audio processing
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