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Audio-Visual Learning



Learning Lip-Based Audio-Visual Speaker Embeddings with AV-HuBERT

• Task
• self-supervised pre-training for audiovisual speaker representation learning

• Motivation
• several analyses observed that AV-HuBERT still learn rich speaker information especially in 

earlier layers

• Methods



• Experiments

Learning Lip-Based Audio-Visual Speaker Embeddings with AV-HuBERT



• Results

Learning Lip-Based Audio-Visual Speaker Embeddings with AV-HuBERT



AVATAR: Unconstrained Audiovisual Speech Recognition

• Motivation
• Unlike works that simply focus on the lip motion, we investigate the contribution of entire 

visual frames (visual actions, objects, background etc.)

• Methods
• AudioVisual ASR TrAnsformeR (AVATAR)

• Audiovisual Encoder：MBT architecture,a 
 transformer based multimodal encoder.
• Decoder：auto-regressive transformer decoder
 consisting of 8 layers and 4 attention heads.



AVATAR: Unconstrained Audiovisual Speech Recognition

• VisSpeech Dataset
• a subset of the publicly released HowTo100M dataset, and is curated using a combination 

of automatic filtering stages and manual verification.
• VisSpeech consists of 508 segments from 495 unique videos.
• with the audio containing background chatter, laughter, music and other environmental 

sounds.
• many examples contain speech spoken with challenging English accents from various 

regions all over the world.

• Results



AVATAR: Unconstrained Audiovisual Speech Recognition

• Results



End-to-End Audio-Visual Neural Speaker Diarization

• Motivation
• Unlike most existing audio-visual methods, our audio-visual model takes audio features 

(e.g., FBANKs), multi-speaker lip regions of interest (ROIs), and multi-speaker i-vector 
embbedings as multimodal inputs

• Methods



End-to-End Audio-Visual Neural Speaker Diarization

• Results

 diarization error rate (DER) 
which is calculated as: the summed 
time of three different errors of 
false alarm (FA), missed detection 
(MISS) and speaker errors (SpkErr) 
divided by the total duration time.
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