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Ablation Study

• Most existing audio-visual speech enhancement (AVSE) methods utilize lip 
movements to assist in enhancing target speech. The facial region beyond lip 
contains abundant speech-related information, such as gender, nationality, skin 
color, and so on, which can reflect the speaker’s timbre and accent.

Challenges
    i) The facial region contains non-speech-related information.
    ii) Both visual and audio quality fluctuate in real-world speech scenarios.

Comparison with others

Face vs. Lip

Model \ Metrics SDR PESQ STOI

DEMUCS [1] 11.85 1.631 0.839

MuSE [2] 8.53 1.460 0.797

VisualVoice [3] 10.32 1.963 0.865

DualAVSE 12.32 2.241 0.889

Input \ Metrics SDR PESQ STOI

Reliable Face 12.32 2.241 0.889

Mask Whole Face 12.09 2.220 0.886

Mask Lip in Face 12.23 2.223 0.888

Randomly Mask Face 12.27 2.236 0.889

Reliable Lip 12.11 2.190 0.888

Mask Whole Lip 11.90 2.169 0.884

Randomly Mask Lip 12.08 2.186 0.887

Input \ Metrics SDR PESQ STOI

AOSE Baseline 11.09 1.999 0.868

AVSE Baseline 11.41 2.071 0.873

+MAM 11.70 2.103 0.879

+SAM 12.12 2.186 0.887

DualAVSE 12.32 2.241 0.889

The Proposed DualAVSE
• Spatial attention module (SAM) captures global facial information with a 
self-attention layer on the feature map.
• Modality attention module (MAM) dynamically perform modality fusion 
with an attention vector to measure the reliability of audio and visual 
modalities.

• AOSE vs. AVSE: Visual modality improves performance.
• MAM & SAM: Both MAM and SAM are effective.

• Face input outperforms lip and is more robust.

    iii) Most AVSE models tend to focus on localized lip movements.

Experimental Data
• LRS3 (Audio-Visual Speech Dataset) • DNS4 (Audio Noise)

Qualitative Results
• SAM enables model to capture global information from face.
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Lip Occlusion

Experiments on LRS3 + DNS4 datasets

Comparison on LRS3 + DNS4 datasets
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