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Pronunciation in singing



• (Automatic) Lyrics Transcription is the process of recognising 
the most likely sequence of words from sung utterances.
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- In Large Vocabulary Continuous Speech Recognition (LVCSR),

the search space of words is very large. 


- We need to take into account pronunciation variations

Thus, we build the acoustic model for phonemes (Q);

Acoustic ModelLanguage Model Pronunciation Model
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Through Viterbi decoding, we find the most likely word sequence;
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(*) Gales & Young (2008)

Valid pronunciation of words defined by the lexicon (*)

- Through vectorizing words with phoneme sequences, we allow multiple pronunciation 
variants of a word possible.
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Analysis Data:  Native ENG speakers within the NUS Sung on 
Spoken Lyrics Corpus 


Duan, Zhiyan, et al. "The NUS Sung and Spoken Lyrics Corpus: A Quantitative Comparison 
of Singing and Speech."
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Ground Truth
Prediction
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Ground Truth
Prediction

DeletionInsertion Substitution
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Inter-Vowel substitution

Vowel substitution 
with approx.

Sh.Vowel Insertion

Plosive Deletion

Consonant Substitution

Approx. Insertion
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Three observations when uttering words in singing:

 - Longer vowels

 - Omitted plosives & approximants


 - Triphone substitutions
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We extend the pronunciations CMU dictionary with longer vowels and omitted 

plosives…

- Introduction - Background Info - Pronunciation Analysis 
-  Experiments - Conclusion & Future Work

And test the effectiveness of these pronunciation extensions in the context of 

word recognition.

FLOAT F L OW T
FLOAT F L OW OW T
FLOAT F L OW  
FLOAT F L OW OW T

FLOATING F L OW T  IH NG
FLOATING F L OW OW T  IH NG
FLOATING F L OW T IH IH NG
FLOATING F L OW T IH N
FLOATING F L OW OW  T IH N
FLOATING F L OW T IH IH N



In the experiments, the s.o.t.a lyrics transcription framework is employed 

(Demirel, 2020) - open source toolkit!.
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Evaluation sets: 

- A capella recordings

- Both sung and read

- Gender-wise balanced

Native from UK

Mixed (predominantly non-native)
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Speech lexicon Singing adapted lexicon

- Introduction - Background Info - Pronunciation Analysis 
-  Experiments - Conclusion & Future Work



Speech lexicon Singing adapted lexicon

 - Consistent WER improvement


 - Marginal improvement for read 
samples
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- A number of frequent pronunciation variances during singing are identified using a novel computational 
method that combines human annotations and an AI-based lyrics transcription system.


- Using a singing-adapted lexicon can yield to improvement in word recognition rates.


- Sentence-level annotations are provided for NUS Corpus, which can be leveraged for both training and 
evaluation in the context of automatic lyrics transcription.
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- Add new pronunciations based on ‘triphone substitutions’.


- Obtain pronunciation probabilities.
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