Will integrating FO improve the naturalness of low-resource languages TTS? -
- Cantonese as an example
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Abstract

Background

Speech synthesis is now a mature technology with multiple
well-established pipeline for implementing models and synthe-
sising speech. Typically, a neural speech synthesis system in-
cludes a front end for analysing linguistic features, an acoustic
model for extracting acoustic features, and a vocoder that gen-
erates waveforms from those features (Tan, Qin, Soong, & Liu,
2021). For most systems, the front end performs grapheme-to-
phoneme conversion (G2P), and the primary acoustic feature
predicted is duration.

However, G2P is difficult for low-resource languages,
which often have rich linguistic or acoustic characteristics but
lack well-labelled data and tools to build such data (Mak, Suen,
& Lam, 2025). These limitations prevent the G2P front end
from achieving its full potential. As for acoustic features, some
models also consider features beyond duration, such as F0 and
energy. FastPitch, based on FastSpeech, is one of the most
widely known among these models. It uses ground-truth pitch
conditioning during training and a pitch predictor during in-
ference (Lancucki, 2021).

Methods

Cantonese is mostly used in colloquial scenarios (Xiang, et al.,
2024), but it receives little attention for even speech research,
causing the difficulties in con-structing a perfect G2P front-
end. We start to think if the issue can be overcome by inter-
grading the ground-truth data to the model. The architecture is
similar to models like FastPitch for training.

However, first, such architectures have not been thor-
oughly tested on low-resource languages. Evaluations of
FastPitch focused on English and Mandarin. Second, including
a pitch predictor for inference increases system complexity and
perplexity. The predictor is reasonable for supplying condi-
tioning data, but it may not be the only solution.

In this project, we use GlowTTS as the base model with a
FiLM layer to condition F0 data at the decoder, training and
evaluating on a small dataset (~4 hours, 16 kHz). We are cur-
rently developing inference methods and plan to compare sev-
eral approaches against the traditional pitch-prediction
method.

Results and conclusion

Results are preliminary because inference methods are still un-
der development. However, current results indicate the im-
portance of G2P for improving the quality and reducing the
data required, robustness of the FO conditioning layer for
training.

We are testing some alternatives to skip the pitch predictor
for the inference, some of which will be presented at the con-
ference.
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