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SQA: Speech quality assessment

• SQA metrics
• Subjective metrics 

• Mean Opinion Score (MOS)

• Objective metrics
• Full-reference / similarity-based metrics

• Perceptual evaluation of speech quality (PESQ)

• Mel-cepstral distance (MCD)

• Perceptual objective listening quality assessment (POLQA)

• Virtual Speech Quality Objective Listener (ViSQOL)

• No-reference / non-intrusive metrics 
• MOSNET

• Deep Noise Suppression Mean Opinion Score (DNSMOS)

• Non-Intrusive Speech Quality Assessment (NISQA)
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Datasets

• DDS
• A new device-degraded speech dataset for speech 

enhancement

• built on top of two existing datasets: DAPS and VCTK
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• DDS



Catalog

2. MOSNet: Deep Learning-based Objective Assessment for Voice Conversion ( 2019 )
* Academia Sinica, Taipei, Taiwan | National Institute of Informatics, Japan

1. Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

3. InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan 



Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

• Motivation
• PESQ has acknowledged shortcomings, and may not be reliable to detect subtle differences.

• Quality measures, such as MOS, may not involve a reference that is in parallel with the test signal.

• Inspire
• different references, although sharing the same quality, may result in different similarities 

when compared with the same test signal

• different test signals, although having the same quality rating, may have significantly 
different similarities to a reference signal

• Experiments
• Two reference with one test recording

• One reference with two test recordings

• Matching datasets acoustically



Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

• Experiments
• Two reference with one test recording

• The reference recordings are judged to be equal quality

• Majority of similarity metrics show large (up to 85%) differences, and fail to provide equal similarity 
ratings.

• No-reference metric ratings are very close (up to 3.5% difference), and reflect the MOS ratings well.



Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

• Experiments
• One reference with two test 

• similarity measures do not reflect subjective ratings.

• no-reference metrics reflects subjective quality well.



Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

• Experiments
• Matching datasets acoustically



Audio Similarity is Unreliable as a Proxy for Audio Quality ( Interspeech 2022 )
* Adobe Research |  Princeton University

• Conclusion
• similarity metrics (like PESQ) are an unreliable proxy for audio quality, and should be used 

cautiously



MOSNet: Deep Learning-based Objective Assessment for Voice Conversion ( Interspeech 2019 )
* Academia Sinica, Taipei, Taiwan | National Institute of Informatics, Japan

• Motivation
• Objective evaluation metrics for voice conversion (VC) are not always correlated with 

human perception

• Subjective evaluation metrics are time-consuming and expensive.

• Dataset
• large-scale listening test results of the Voice Conversion Challenge (VCC) 2018



MOSNet: Deep Learning-based Objective Assessment for Voice Conversion ( Interspeech 2019 )
* Academia Sinica, Taipei, Taiwan | National Institute of Informatics, Japan

• Method

• Utterance loss • Frame-wise loss



MOSNet: Deep Learning-based Objective Assessment for Voice Conversion ( Interspeech 2019 )
* Academia Sinica, Taipei, Taiwan | National Institute of Informatics, Japan

• Experiments

LCC: Linear Correlation Coefficient
SRCC: Spearman Rank Correlation Coefficient 



MOSNet: Deep Learning-based Objective Assessment for Voice Conversion ( Interspeech 2019 )
* Academia Sinica, Taipei, Taiwan | National Institute of Informatics, Japan

• Experiments



InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Motivation
• Similarity-based metrics

• reference clean speech signals are often unavailable in real-world applications

• the results might not correlate well with the listening test results

• Non-Intrusive metrics
• only a few studies have investigated multi-task models for intelligibility and quality assessment due to 

the limitations of available data

• Main work
• Released TMHINT-QI1, a Chinese speech dataset with subjective quality and intelligibility 

scores

• Propose the InQSS, a multi-task learning framework using training-from-scratch and 
pretrained self-supervised learning (SSL) models



InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Dataset: TMHINT-QI
• for SE

• 16kHz, 16bit

• 10 Chinese characters, ~3s

• Two parts
• First

• 6 spk (3F3M) * 200 utts = 1200 clean utts

• 5 noise types, 8 SNR levels

• 3 nn-based SE methods (FCN, DDAE, Trans)

• Second
• 2 spk (1F1M) * 115 utts = 230 clean utts

• 4 noise types, 4 SNR levels

• 5 SE models

• Total: 24,408 samples with 14,919 unique utterances



InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Dataset: TMHINT-QI



InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Method

w2v

小波散射变换
wavelet scattering transform

train with L2 loss
train with L1 loss



InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Experiments on intelligibility

• scattering coefficients are more useful 

for intelligibility prediction than 

spectrograms

• multi-task is better than only one task

• combine mos with ssl is best
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InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Experiments on quality

• multi-task is better than only one task

• the SSL model in [35] was trained on a much 

larger speech quality dataset than the 

TMHINT-QI, and therefore has a better 

generalizability than our model

• MSE evaluation results are inconsistent with 

the PCC and SRCC results on out-of-domain 

datasets
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InQSS: a speech intelligibility and quality assessment model using a multi-task learning network ( Interspeech 2022 )
* Academia Sinica, Taiwan

• Conclution
• a multitask learning network can improve the performance of a single task without 

increasing the model complexity

• SSL-based models can achieve high performance on multi-task speech assessment and 
require less time to convergence than the training-from-scratch models

• a simple ensemble approach, averaging the final predictions of two models, can 
effectively improve the results



Conclution

• PESQ (and other similarity-depend metrics) is not a good idea.

• Non-Intrusive metrics still didn’t show their reliability.

• Human hearing test is the best.
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