PRAK: AN AUTOMATIC PHONETIC ALIGNMENT TOOL FOR CZECH
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Labeling speech down to the identity and time boundaries of phones is a labor-intensive part of phonetic research. To simplify this work, we created a free open-source tool generating
phone sequences from Czech text and time-aligning them with audio. Low architecture complexity makes the design approachable for students of phonetics. Acoustic model ReLU NN
with b6k weights was trained using PyTorch on small CommonVoice data. Alignment and variant selection decoder is implemented in Python with matrix library. A Czech pronunciation
generator is composed of simple rule-based blocks capturing the logic of the language where possible, allowing modification of transcription approach details. Compared to tools used until
now, data preparation efficiency improved, the tool is usable on Mac, Linux and Windows in Praat GUI or command line, achieves mostly correct pronunciation variant choice including
glottal stop detection, algorithmically captures most of Czech assimilation logic and is both didactic and practical.

Prak used in Praat GUI

DNN Acoustic Model of Phones
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Prak Design (oals

e an open-source tool free for any use — MIT license for
code, trained on free audio data

e functioning on Mac, Linux and Windows

e casy to install — low dependencies, only reliable depen-
dencies which are (hopefully) here to stay

e simple architecture, preferably building on techniques
from phonetics students’ curricula

e usable from both GUI and command line

e using explainable and modifiable logic (rather than a
trained blackbox) where possible

e automatic pronunciation variant selection

DNN Acoustic Model Training

Alignment and model are gradually built in tandem by
repeated training of the AM on the previously aligned
data and re-aligning the same data by the new version of
the model:
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The initial alignment can be mostly wrong — the process
can overcome this. We can thus train on CommonVoice
which has only sentence-level alignment. Alternatively,
part of the training data can have human-decided align-
ment which is kept constant during training.

This poster was presented
at ICPhS Prague, 2023.

nunciation generator.

Pronunciation Generator

String replacement rules cover foreign words. The regular
part of Czech pronunciation is handled by a series of Finite
State Transducers processing the phone string backward,
taking care of assimilation or optional glottal stop inser-
tions, for example:

Kdyby se rozpadl, obci by prospél.

Regressive assimilation

gdibi se rospadl opci bi prospjel

1/1

?
1bi1dk /7 1b1dg 1?

Vepr byl vypeceny

1/1
b/b vebi b1l vipecleni:
4/ pr
1/1

k/g it

o/b voiced

Both replacement rules and FST's allow generation of mul-
tiple variants. These are resolved by the Acoustic Model
match.

Precision

We measured the percentage of phone mismatch and
boundary misplacement, comparing previously most used
tool (Prague Labeler) to our Prak. The CV column is for
Prak trained solely on the CommonVoice dataset. The FU
column is for Prak trained on hand time-aligned private
data and using HUBERT embeddings alongside MFCC

(preliminary results, not covered in our article):

test P.L. [1) Prak CV Prak FU
phone mismatch 6.61 1.88 1.12
match but misplace 0.1s+ | 4.28 @ 0.36 0.04
match but misplace 0.2s+ | 3.22 0.09 0.00
mismatch or misplace 0.1s+ 10.89 2.24 1.16

The CV column is for the general Prak. The FU column
shows possible fine-tuning in a particular environment.

stallation for all platforms.

Command Line prongen Tool

For a given Czech text, the pronunciation generator cre-

ates a "sausage graph” suggesting variants at some places
(here in blue, these are resolved by the AM):
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Alignment Emerging in Training

Each line is phone alignment in one train-align cycle:

“‘obé udalosti probihaly ...”

0bé uddlosti probihaly na otevrenych antukovych dvorcich.
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Future work: Try transformers as the AM. Try more languages. Try even tighter integration with Praat. The whole Prak was in fact designed as an
casy to understand baseline. It has practical value as is but we hope that students of phonetics will build on it and try new ideas.
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