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High-quality Text-to-Speech (TTS) synthesis for low-resource languages like

Ukrainian depends critically on robust text preprocessing.

Phonemization: accurate mapping of graphemes to phonemes.

Lexical Stress Prediction: identifying the correct syllable for stress.

Motivation
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Ukrainian language

Limited Resources

Rich Morphology

Phonological Complexity

Non-Deterministic Stress
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Ми за́вжди́ мріяли побачити

старовинний за́мок, але
щойно підійшли, як зламався

замо́к на його дверях.

“We had always dreamed of seeing an
ancient castle, but as soon as we

arrived, the lock on its door broke.”

дзеркало [дз͡е́ркало]
відзнака [в’ідзна́ка]

шістдесят [ш’іздеис`а́т]

“mirror; honors; sixty”

Motivation
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Ukrainian G2P is mostly rule-based.

Common limitations of current solutions.

Overgeneralized rules.

Manual input fixes.

Poor handling of assimilation and phonology.

Lack of public/open tools.
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Related Work - Phonemization 

Methods used with other languages.

Rule-based systems.

Statistical models (HMMs, joint models).

Neural models (LSTMs, CNNs, Transformers).
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Phonemization

IPA phonemes, 52 symbols.

left context + grapheme seq. + right context      →    phoneme seq.
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Phonemization
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Related Work - Lexical Stress Prediction
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Lexical Stress. Benchmark.
The First Lexical Stress Benchmark for the Ukrainian Language with Sentence-Level Context

Data Collection

Custom addition

Wikipedia Corpus Pluperfect GRAC Corpus

Style: encyclopedic Styles: fiction, poetic, folklore,
and 7 more

Total sentences: 288

Total sentences: 1026
Word Forms with at least two
stress forms in the dataset: 296
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Lexical Stress Model
Task: Train a context-aware Lexical Stress Prediction Model
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Synthetic Dataset with Stress-Augmented ASR

Training Inference

Dataset: Common Voice
(~60h)
Labels: existing tools
Model: Wav2Vec2

Dataset:
cleaned Voice of
America corpus
(~300h)

Lexical Stress
Prediction Model

Model: ByT5 G2P
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Results
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Results - Phonemizer



Results - Lexical Stress Model
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Conclusion

Introduced a two-stage system.

a.Context-aware stress predictor: state-of-the-art

performance, outperforming neural baselines and

approaching dictionary-level accuracy.

b.Rule-based phonemizer: achieves 1.23% word error rate.

Released the first public benchmark for Ukrainian sentence-level

lexical stress prediction.
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Future Work
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Lexical Stress Model

Enhance heteronym coverage in training data.

Improve labeling accuracy via manual annotation.

Phonemization

Extend to sentence-level processing.

Add support for abbreviations and numerical expressions.

Adapt to dialects and informal language.
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Thank you!
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