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Needs labeled data !
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discovers patterns in data without pre-assigned labels



Semi-supervised learning
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uses a small number of labeled samples to guide learning with a larger amount of unlabeled data



What is self-supervised learning?
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uses information from input data as the label to learn representations useful for downstream tasks



Self-supervised learning Framework
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https://2022.ieeeicassp.org/tutorials.php#tut22



Vanilla Self-Supervised approach
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An example:
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https://zerospeech.com/2019/

ZeroSpeech 2019: 

TTS without T

https://zerospeech.com/2019/
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ICASSP 2022 SSL tutorial
https://2022.ieeeicassp.org/tutorials.php#tut22



What makes speech representation learning unique ?
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SSL methods TimeLine
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ATSIP-2022 15

Representation Learning with Contrastive Predictive Coding

https://arxiv.org/pdf/1807.03748.pdf



CPC contributions
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MOCKINGJAY: UNSUPERVISED SPEECH REPRESENTATION LEARNING 
WITH DEEP BIDIRECTIONAL TRANSFORMER ENCODERS

National Taiwan University
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Learning Problem-agnostic Speech Representations from 
Multiple Self-supervised Tasks

Santiago Pascual, Mirco Ravanelli, Joan Serrà, Antonio Bonafonte, Yoshua Bengio

https://arxiv.org/pdf/1904.03416.pdf
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WAV2VEC: UNSUPERVISED PRE-TRAINING FOR SPEECH RECOGNITION

Steffen Schneider, Alexei Baevski, Ronan Collobert, Michael Auli

Facebook AI Research

https://arxiv.org/pdf/1904.05862.pdf



VQ-WAV2VEC: SELF-SUPERVISED LEARNING OF
DISCRETE SPEECH REPRESENTATIONS
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Alexei Baevski, Steffen Schneider, Michael Auli
Facebook AI Research, Menlo Park, CA, USA

University of Tübingen, Germany

https://arxiv.org/pdf/1910.05453.pdf
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wav2vec 2.0: A Framework for Self-Supervised Learning of Speech Representations

Alexei Baevski Henry Zhou   Abdelrahman Mohamed   Michael Auli



Wav2vec2.0 contributions
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Wav2vec2.0 contributions
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https://2022.ieeeicassp.org/tutorials.php#tut22



HuBERT: Self-Supervised Speech Representation
Learning by Masked Prediction of Hidden Units
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HuBERT contributions
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https://2022.ieeeicassp.org/tutorials.php#tut22
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https://arxiv.org/pdf/2105.01051.pdf
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https://arxiv.org/pdf/1905.04709.pdf



LOW BIT-RATE SPEECH CODING WITH VQ-VAE 
AND A WAVENET DECODER
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https://arxiv.org/pdf/1910.06464.pdf Google

single voice present in the train set LibriSpeech data
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PnG BERT: Augmented BERT on Phonemes and Graphemes for Neural TTS

Google Research
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Speech Resynthesis from Discrete Disentangled Self-Supervised Representations

https://arxiv.org/pdf/2104.00355.pdf Facebook AI Research
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https://arxiv.org/pdf/2108.12226.pdf
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Multi-modal SSL
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https://arxiv.org/pdf/2201.01763.pdf



Learning Audio-Visual Speech Representation
By Masked Multimodal Cluster Prediction
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Self-Supervised Learning (SSL) is a simple solution to train models 

which are able to solve problems for which one is lacking labeled 

data.

SSL is particularly suitable in (un-supervised/semi-supervised) 

situations for which large amounts of non-annotated data is 

available.

SSL produces speech representations suitable for coding, ASR, TTS, 

speaker recognition, diarization, emotion detection, SLU,…

SSL should be bundled (fused) in hybrid solutions with existing 

(traditional, modular) and symbolic AI techniques.

Some conclusions
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https://arxiv.org/pdf/2109.13226.pdf
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https://www.isca-speech.org/archive/pdfs/icslp_1998/kemp98b_icslp.pdf

https://isl.anthropomatik.kit.edu/pdf/Kemp1999.pdf
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http://speed.pub.ro/speed3/wp-content/uploads/2015/07/2014_SLTU_unsupervisedAM.pdf
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https://asmp-eurasipjournals.springeropen.com/track/pdf/10.1186/1687-4722-2013-6.pdf
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https://www.isca-speech.org/archive/pdfs/interspeech_2012/kim12f_interspeech.pdf
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https://www.fit.vutbr.cz/research/groups/speech/publi/2013/vesely_asru2013_0000267.pdf
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https://www.cs.cmu.edu/~fmetze/interACT/Publications_files/publications/babel-op1-v2.pdf
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https://arxiv.org/pdf/2010.15653.pdf
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https://www.yumpu.com/en/document/read/19773522/training-lvcsr-systems-on-thousands-of-hours-of-data
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https://www.isca-speech.org/archive/pdfs/interspeech_2007/gollan07_interspeech.pdf
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https://arxiv.org/pdf/2104.03643.pdf
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https://www.isca-speech.org/archive/pdfs/interspeech_2009/loof09_interspeech.pdf
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https://www.isca-speech.org/archive/pdfs/interspeech_2016/blaauw16_interspeech.pdf
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http://sap.ist.i.kyoto-u.ac.jp/EN/bib/intl/LI-ICASSP17.pdf
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https://www.researchgate.net/publication/301827883_Variational_Inference_for_Acoustic_Unit_Discovery/fulltext
/572ce36f08ae7441518e6772/Variational-Inference-for-Acoustic-Unit-Discovery.pdf?origin=publication_detail



ATSIP-2022 78



ATSIP-2022 79


