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Task: VTS

• Definition
• Speechreading infers phonetic information from facial movements using visually 

observations. 

• Video-to-speech is the process of reconstructing the audio speech from a video of a 
spoken utterance.
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Task: VTS

• Motivation
• Can be done in a self-supervised manner

• No text annotation required

• Retain more identity information to enhance realism
• VSR != VSR+TTS

• Target
• Content

• Indentity

• Difficulties
• Weak information

• Mismatch information

• Noise information



Task: VTS

• Trend
• Multi-stage

• Visual feature mel-spectrograms 

• mel-spectrograms  raw waveform

• End-to-end
• Raw video  Raw waveform

• Specific tasks
• Single speaker  vs.  Multi-speaker

• Seen speaker    vs.  Unseen speaker

• Constrained      vs.  Unconstrained
• view, resolution, light condition, vocabulary, ...



Datasets

• GRID
• frontal view

• small / close vocabulary

• TCD-TIMIT
• frontal view

• bigger vocabulary

• LRW
• -30~30 view

• 500 word class

• Lip2Wav
• -90~90 view

• large vocabulary

• LRS2
• -30~30 view

• large vocabulary

• LRS3
• -90~90 view

• large vocabulary

• CMLR
• frontal view

• large vocabulary

• LRW-1000
• -90~90 view

• 1000 word class



Metrics

• Intelligibility
• Short-Time Objective Intelligibility (STOI)

• Extended Short-Time Objective Intelligibility (ESTOI)

• Quality
• Perceptual Evaluation of Speech Quality (PESQ)

• Mean mel-cepstral distortion (MCD)

• Synchronisation (by SyncNet) 
• LSE-Confidence

• LSE-Distance
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Speaker disentanglement in video-to-speech conversion
* 29th European Signal Processing Conference (EUSIPCO) 2021

* University POLITEHNICA of Bucharest | Technical University of Cluj-Napoca

• Motivation
• Leverage datasets with multiple speakers or few samples per speaker

• Control speaker identity at inference time

• Dataset
• GRID

• Tag
• Constrained

• Multi-speaker

• Unseen speaker



Speaker disentanglement in video-to-speech conversion
* 29th European Signal Processing Conference (EUSIPCO) 2021

* University POLITEHNICA of Bucharest | Technical University of Cluj-Napoca

• Method
• leverage state-of-theart systems from lip reading and text-to-speech synthesis

• deep lip reading front-end as visual encoder

• Tacotron2 architecture as speech decoder



Speaker disentanglement in video-to-speech conversion
* 29th European Signal Processing Conference (EUSIPCO) 2021

* University POLITEHNICA of Bucharest | Technical University of Cluj-Napoca

• Method
• Disentangling identity from content

• Adversarial learning approach
• discriminator learns to classify speakers based on visual features

• generator changes the visual features to fool the discriminator and still be able to 
reconstruct the original audio

• Gradient reversal



Speaker disentanglement in video-to-speech conversion
* 29th European Signal Processing Conference (EUSIPCO) 2021

* University POLITEHNICA of Bucharest | Technical University of Cluj-Napoca

• Experiment
• B: speaker-independent baseline trained on all four speakers at once

• B-spk: speaker-dependent baseline trained for each speaker separately

• SI: model trained on all four speakers at once with speaker identity

Speaker embeddings for synthesised audio generated



Speaker disentanglement in video-to-speech conversion
* 29th European Signal Processing Conference (EUSIPCO) 2021

* University POLITEHNICA of Bucharest | Technical University of Cluj-Napoca

• Experiment
• Objective

SS: speaker similarity
WA: intelligibility, evaluated in terms of word accuracy

• Subjective

demo: https://speed.pub.ro/xts/

https://speed.pub.ro/xts/


LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg

• Motivation
• investigate the impact of crossmodal self-supervised pre-training for speech 

reconstruction (video-to-audio) by leveraging the natural co-occurrence of audio and 
visual streams in videos

• Dataset
• GRID

• TCD-TIMIT

• CMLR

• Tag
• Unconstrained

• Multi-speaker

• Unseen speaker



LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg

• Method



LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg

• Method
• Pre-training

• on VoxCeleb2

• Fine-tuning
• on GRID / TCD-TIMIT / CMLR



LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg

• Experiment on VTS
• Speaker-dependent

• Multi-speaker on GRID (Speaker S1 −S4) / TCD-TIMIT (Lipspeaker 1 − 3)

• Speaker-independent
• Multi-speaker on GRID / TCD-TIMIT



• Experiment on VTS
• Speaker-dependent

• Multi-speaker on CMLR

• Speaker-independent
• Test on Speaker S1, S6, Train on others

LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg

demo: https://leyuanqu.github.io/LipSound2/

https://leyuanqu.github.io/LipSound2/


• Experiment on VSR
• Video  Audio  Text

LipSound2: Self-Supervised Pre-Training for Lip-to-Speech Reconstruction and Lip Reading
* arxiv 2021

* University of Hamburg



Speech Reconstruction With Reminiscent Sound Via Visual Voice Memory
* IEEE/ACM Transactions on Audio, Speech, and Language Processing 2021

* Image and Video Systems Lab, School of Electrical Engineering, KAIST, South Korea

• Motivation
• Reconstruct speech from silent video, in both speaker dependent and independent ways

• Dataset
• GRID

• Lip2Wav

• Tag
• Unconstrained

• Unseen speaker

• Multi-speaker



Speech Reconstruction With Reminiscent Sound Via Visual Voice Memory
* IEEE/ACM Transactions on Audio, Speech, and Language Processing 2021

* Image and Video Systems Lab, School of Electrical Engineering, KAIST, South Korea

• Method
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Speech Reconstruction With Reminiscent Sound Via Visual Voice Memory
* IEEE/ACM Transactions on Audio, Speech, and Language Processing 2021

* Image and Video Systems Lab, School of Electrical Engineering, KAIST, South Korea

• Experiment
• Speaker Dependent • Multi-speaker

• Speaker Independent

https://github.com/joannahong/Speech-Reconstruction-
with-Reminiscent-Sound-via-Visual-Voice-Memory

https://github.com/joannahong/Speech-Reconstruction-with-Reminiscent-Sound-via-Visual-Voice-Memory


Speech Reconstruction With Reminiscent Sound Via Visual Voice Memory
* IEEE/ACM Transactions on Audio, Speech, and Language Processing 2021

* Image and Video Systems Lab, School of Electrical Engineering, KAIST, South Korea

• Experiment
• Ablation study on memory slot size • effectiveness on mel-spectrum resemble

• speech generation performances based on 
variety of the corrupted addressing vectors



FastLTS: Non-Autoregressive End-to-End Unconstrained Lip-to-Speech Synthesis
* ACM MM 2022

* Zhejiang University, Hangzhou, China

• Motivation
• Two-stage pipeline causes cumbersome deployment and degradation of speech quality due to error 

propagation

• Autoregressive model suffers from high inference latency, flow-based model has high memory occupancy

• Dataset
• Lip2Wav

• GRID

• Tag
• Unconstrained

• Seen speaker

• Single speaker



FastLTS: Non-Autoregressive End-to-End Unconstrained Lip-to-Speech Synthesis
* ACM MM 2022

* Zhejiang University, Hangzhou, China

• Methods

MaxPooling
LayerNorm

3D CNN



FastLTS: Non-Autoregressive End-to-End Unconstrained Lip-to-Speech Synthesis
* ACM MM 2022

* Zhejiang University, Hangzhou, China

• Methods
• Visual Encoder

• Tokenization layer
• used to preliminarily extract local features and produce spatio-temporal tokens for the transformer

• Spatial transformer
• used to model the correlation among spatially adjacent tokens, and only calculates attentions on tokens 

extracted from the same temporal index

• use linear approximation of self-attention proposed in Performer to reduces the computation burden of self-
attention

• employ the Locally Enhanced Feed Forward network which does convolution on the depth dimension of the 
features

• Temporal transformer
• models the temporal correlation between the hiddens

• Acoustic Conditional Module
• turns visual features into acoustic features

• simply duplicate the visual features for alignment



FastLTS: Non-Autoregressive End-to-End Unconstrained Lip-to-Speech Synthesis
* ACM MM 2022

* Zhejiang University, Hangzhou, China

• Methods
• Two stage Training Method

• train the visual encoder and the acoustic conditional module

• plug the waveform generator into the model, freeze visual encoder and acoustic conditional module



FastLTS: Non-Autoregressive End-to-End Unconstrained Lip-to-Speech Synthesis
* ACM MM 2022

* Zhejiang University, Hangzhou, China

• Experiments



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Motivation
• Capture the speaker’s voice identity through their facial characteristics and condition 

them along with the lip movements to generate speaker identity aware speech

• Dataset
• LRW

• AVSpeech

• UTKFace

• YLD

• Tag
• Unconstrained

• Unseen Speaker

• Multi-speaker



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Methods
• Speaker Encoder

• Face Encoder

• LSTM Decoder

• MSE loss on melspectogram



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Methods
• Speaker Encoder

• Face Recognition encoder

• Speech encoder

• learn cross-modal mapping between encodings through 
instance based contrasting learning



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Methods
• Face Encoder

• 3D conv -> Shufflenet 2D conv



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Methods
• LSTM Decoder

• BiLSTM encoder

• Localized attention

• LSTM decoder

use localized attention mechanism to improve the 
contextual information from the frame sequences, 
as the condensed latent encoding of the frame 
sequences will not be able to completely represent 
the temporal semantic flow

bottleneck 
network with 
heavy dropouts



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Experiment
• Speaker Encoder



Show Me Your Face, And I’ll Tell You How You Speak
* arxiv 2022

* Saarland University

• Experiment
• Lip2Speech



SVTS: Scalable Video-to-Speech Synthesis
* arxiv 2022

* Imperial College London, UK | University of Augsburg, Germany

• Motivation
• Leverage massive amount of audio-visual data
• Propose training procedures which can easily scale to very large datasets

• Dataset
• GRID
• LRW
• LRS3
• VoxCeleb2

• Tag
• Unconstrained
• Unseen Speaker
• Multi-speaker



• Methods
• Video-to-spectrogram

• 3D Front-end + 2D ResNet-18

• Pre-trained speaker encoder

• Conformer

• L1 loss and the spectral convergence loss

• Spectrogram-to-waveform
• Pre-trained neural vocoder

SVTS: Scalable Video-to-Speech Synthesis
* arxiv 2022

* Imperial College London, UK | University of Augsburg, Germany

concat



SVTS: Scalable Video-to-Speech Synthesis
* arxiv 2022

* Imperial College London, UK | University of Augsburg, Germany

• Experiments

WER on GT
GRID:   0.1%
LRW : 1.68%

demo:https://sites.google.com/view/scalable-vts

https://sites.google.com/view/scalable-vts


SVTS: Scalable Video-to-Speech Synthesis
* arxiv 2022

* Imperial College London, UK | University of Augsburg, Germany

• Experiments : Ablations



【腾讯文档】VTS
https://docs.qq.com/sheet/DYVFlblV1dWNuZ0R2


