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Research aims

Improve Latvian language speech recognition and text-to-
speech (TTS) synthesis technologies through using phonetic
information.

ADbility to augment text with information regarding:

« Ambiguous vowel pronunciation (wide/narrow e, 0/0/U0);

o Intonations (zale/zale/zales);

» Syllable stress notation.

Integrate the abillity to provide phonetic information into TTS
synthesis pipeline and allow human-in-the-loop corrections.



Aims for phonetic transcription model

Augment existing speech corpora with
automatically generated phonetic transcriptions:

» Conduct data augmentation for TTS synthesis
models using audio, phonetic transcription pairs.

» Extract phonetic information from existing
speech corpora.



Intonation recognition

wav2vec 2.0 .
Leave-One-Subject-

Out cross-validation

wav2vec 2.0 learns speech representations on unlabeled data as described in

Pretrained Model Fintune Dataset # Languages  Phonemizer Model Dictionary AT1972 |:E I l:ltétE-l. [ arbau |:|Tt5:|
LV-60 CommonVoice 26 D-EDDQ EanntétE-r FlﬁrhauletE-:l

L12007 {anotéts, parbaudits)
CommonVoice 21
CommonVoice, BABEL 21, 19 QR2001 {EﬂDtEtE-.. pﬂrhEUdltE-]

XLSR-53 CommonVoice 26

VB1936 (anotéts, parbaudits
We release 2 models that are finetuned on data from 2 different phonemizers. Although the phonemes are all |: ' P :I

symbols, there are still subtle differences between the phonemized transcriptions from the 2 phonemizers.

Thus, it's better to use the corresponding model, if your data is phonemized by either phonemizer above.




Intonation recognition model

Additional evaluation was done on a separate
audio file dataset.
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Latvian spelling and

pronunciation dictionary

dvest, dvesu, dves, dves, dvesam. dve-
Sat, pag. dvesu, dvesam, dvesat: pav. R
dves, dvesiet; dvesdams [dvez- Lid 0000 €¢éée
dams], dvestu [dvestu]

dvie/lis [dviélis], -|a

: = m m Tr - ¥
dvinga |[dvifga] -
dvingains [dvifgains] nn rrr
dvini [dvini], usk. dvi/nis, -na: s. -ne, A~ A

-nu | 1l 1) 11
dvinkristals [d‘v!il:lkristéilsl n 1 1 11

dvinledajs [dvinledajs]

dvinogas [dvinuodgas], vsk. dvinoga
dvinsékle/nis [dvinséklenis]. -na
dvinser/de [dvinserde], -zu




Latvian spelling and

pronunciation dictionary

Main problem: No clear quality metrics for
evaluation

« Comparison with MLVV

koks! 6117 such entries as of

koks lietvards: viriesu dzimte Autumn 2025 version of MLVV

. Comparison with rules-based transcriptions



Latvian spelling and

pronunciation dictionary

Linguist corrected OCR data could then be used
further in research to extract specific intonation
data from speech corpora.

A B C D E F
“Lemma Biezums OCR transkripcija Likumbazéta transkripcija Sakriti ~ 1|.
24 lespéja 108589 i espé=ja |_espéjax 1
29 likums 107829 likums lik:ums 0
56 punkis 104902 punkc puNkc 0
57 iespéjams 103938 i espé=jams |_espéjams 1
26 savukart 102454 savukart savukart 1
59  pilséta 101522 pilsE=ta pilsEtax 1
60 | noteikt 101507 nu_ote ikt nu_ote ikt 1
61  gadijums 101440 gadi=jums gadijums 1
73 rezultats 93813 rezul=ta=c rEzultac | 0|



Automatic Phonetic Recognition model

Evaluating 2 fine-tuned Wav2Vec2.0 models on
phonetic recognition task.

BalsuTalka.lv - Boosting the Common Voice Corpus for
Universal Automatic Phonetic Transcription Low-Resource Languages

into the International Phonetic Alphabet

Roberts Dargis*, Artars Znotins*, lize Auzipa*, Baiba Saulite,

Sanita Reinsone’, Raivis Dejus?, Antra Klavinska¥, Normunds Grizitis®
*Institute of Mathematics and Computer Science, University of Latvia, Raina bulvaris 29, Riga, Latvia
9 . . . HInstitute of Literature, Folklore and Art of the University of Latvia, Mukusalas iela 3, Riga, Latvia

Nara Institute of Science and Technology, Japan | atvian Open Technoloav Association. Raina bulvaris 19-9 Riga. Latvi
3Goosle. United States atvian Open Technology Association, Raina bulvaris , Riga, Latvia
0OEIC, TRezekne Academy of Technologies, Atbrivosanas aleja 115, Rezekne, Latvia
ctaguchi@nd.edu, sakai.yusuke.sr9@is.naist.jp, parisah@google.com, dchiang@énd.edu ﬁFacuIty of Computing, University of Latvia, Raina bulvaris 19, Riga, Latvia
Corresponding authors: {roberts dargis, arturs.znotins, ilze.auzina, baiba.valkovska}@lumii.lv

Chihiro Taguchi', Yusuke Sakai®, Parisa Haghani®, David Chiang'

'University of Notre Dame, United States

D ctaguchi/wav2vec2-large-xlsr-japlmthufielta-ipal000-ns T

i AiLab-IMCS-UL/wav2vec-xls-r-300m-1v-cvl7 ©
Automatic Speech Recognition €8 Transformers PyTorch  wav2vec2

Automatic Speech Recognition & Transformers PyTorch  wav2vec2 & License: apache-2.0




Automatic Phonetic Recognition model

The fine-tuned Latvian language ASR model
outperforms the MultIPA model.

Pretrained model Training iters Testing CER Testing PER
ctaguchi 3500 0.1370 0.1307
wav2vec2-large-x1sr-53

AiLab-IMCS-UL 3500 0.0854 0.0826
wav2vec2-xls-r-300m 5000 0.0835 0.0803
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Current aims

. Completing and submitting an article regarding
the Automatic Phonetic Recognition models.

.\Work on additional articles regarding intonation
recognition and pronunciation dictionary OCR.

.Begin literary review and practical testing of TTS
synthesis models using phonetic transcription
information.
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Thank you for your attention!
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