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Bi-Modal Feature Fusion (BMF)

— Verify liveness by feature-level fusion of
acoustic features + dynamic lip features from
lip region
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Cross-Modal Fusion (CMF)

— Detect liveness of face-voice biometric data by
extracting audio-visual synchrony based on:
 Latent Semantic Analysis (LSA) features:
* Canonical Correlation Analysis (CCA) features:
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3D Multi-modal Fusion (3MF)

» Detect Liveness by,

extracting depth

information from fac
* 3D Face models
 Rigid fusion

— 3D Shape + texture
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Experiments

* Training phase:
* 10 mixture GMM speaker model from corpora.
» Test phase: clients’ live test recordings were
evaluated against a client’s model A by
determining the log-likelihoods (log p(X|A)) of the
time sequences X of audiovisual feature vectors.
* For testing replay attacks, three types of
replay/synthetic attack experiments were
conducted.
— Still replay attacks
— Video replay attacks
— Synthetic replay attacks
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System performance-BMF approach
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