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Abstract

This paper represents CLARIN Knowledge Center for Belarusian text and speech processing
(K-BLP) which is based at the Speech Synthesis and Recognition Laboratory, the United Institute
of Informatics Problems of the National Academy of Sciences of Belarus, Minsk. The CLARIN
Knowledge Centre for Belarusian text and speech processing is part of the CLARIN ERIC, which
holds the European ESFRI (European Strategy Forum on Research Infrastructures) certification
as a landmark research infrastructure.

1 Introduction

The Speech Synthesis and Recognition Laboratory of the United Institute of Informatics Problems of
the National Academy of Sciences of Belarus (https://ssrlab.by) established K-BLP center (Figure 1). It
provides users with knowledge for text, speech and other data processing for Belarusian, Russian, and
English. The K-BLP center proposes tools for text, speech and other data processing for languages,
especially for the Belarusian language. The center also offers wide-ranging user support, guidelines and
instructions for each service and material.

This work is licensed under a Creative Commons Attribution 4.0 International License. License details: http://creativecom-
mons.org/licenses/by/4.0/.
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Figure 1. CLARIN Certificate of the Belarusian centre
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Figure 2. Overview of Belarusian text, speech and other data processors

We are committed to widen the access to Belarusian developments in the computational linguistics
environment and popularize our tools within the Republic of Belarus and abroad (Figure 2). It is very
important to support available tools and promote them out to improve and facilitate the access for re-
searchers in humanities and social sciences that contributes to wide-ranging user support, guidelines and
instructions for each service. The main target audience of K-BLP are researchers in humanities and
digital humanities with an interest in different aspects of computational linguistics and natural language
processing.

2 K-BLP center initial activities

K-BLP was formed in September 2020 by the Speech Synthesis and Recognition Laboratory of UIIP
NASB. Step by step, it started the process of CMDI metadata creation for all online resources, which
means that part of the services is now available via the VLO. Currently, our centre offers Data processing
services and tools (the corpus.by platform which includes over 65 services (Dzienisiuk, 2020), a speech
intonation analyzer and trainer IntonTrainer (Lobanov, 2019), Belarusian NooJ module for convenient
processing of Belarusian language via NooJ linguistic development environment), tutorials and exer-
cises. All provided services can also be accessed through the links directly via http://www.corpus.by/.
More information is available on the Speech Synthesis and Recognition Laboratory of UIIP NAS Bela-
rus website.



The Laboratory works on such main scientific research directions as digitization of cultural heritage,
high-quality text-to-speech synthesis, robust recognition of discrete and continuous word sequences,
computer systems for the rehabilitation of people with hearing and vision disabilities. Except this, we
work with systems, programs and platforms for processing big data, universal algorithms for stationery,
online and mobile platforms for asynchronous input and output storing and issuing information from
different platforms, semi-automatic systematization and processing of data by administrators of target
programs (Figures 3-5). Our staff also uses the approaches to processing audio and text forms of speech,
which is often found in the development of modern systems that work with the input and output of large-
size speech (BigData) on different platforms.

We intend to create and maintain user infrastructure to support the sharing, use and sustainability of
big data and tools for research in computational linguistics, the humanities and social sciences. Almost
all our digital resources are open, free and available to scholars, researchers and scientists from all
spheres through single sign-on access.

All products are made to solve the problems of developing algorithms, resources and methods of
Internet input and Internet output of speech, saving and systematizing large volumes of speech. The
results can be adapted for wide use in applied and practice-oriented research that requires processing
large amounts of data at different levels.

& https://corpus.by/VoicedElectronicGrammaticalDictionary/?lang=en

Kopnyc Kopmyc [képnye] ['karpus] NNIMO Ha30VHIk

Kopnyc Kopnyc [kopnyc] ['karpus] NNIMA HasoyHiK

Voice!

According to dictionary sbm2012initial (1)
Word Transcription IPA Category Voice

Kopnyc [k6pmyC] ['korpus]

According to dictionary noun2013 (2)

Word Transcription IPA Tag Voice
KopRyc [képnyc] ['karpus] NMN1
Kopnyc [képnyc] [ korpus] NMA1

According to dictionary asbm2017 (1)

Word Transcription Voice

Kopnye [kopryc]

Figure 3. Voiced Electronic Grammatical Dictionary




oo -to- i ?  English~
$*corpus.by Text-to-Speech Synthesizer 7 g
Please input a stressed text .. & ¢ Refresh Clear
Primary stressed vowel must be marked by '+' or ila secondary stressed vowel — by '=' or*. To mark two words as one phonetic word use '~ or '_'
For example: MTajHo=4ra-3axo+0H! 6AMpbI+CKa Ca0anMy+i"\0n! JCE= Ni+CUE HA"GbI+CTIE, ATG+MBIM Kani+euli. or: MlayHoy GOHI BAMpBICKa Ca03bMyy_Obl G& Nicue Ha_ssicrie, ane_nomsim Kanicaui
i+
ansi+H.
nBa+.
Tpbl+.
YaTbl+pbl.
NA+Ub.
Wwa+clp.
ce+m
BO+Cem.
A3e+BAUb P
Benapyckas v AlesiaBel v [J Show log information
Generate synthesized speech!
> 0:00/2:57 o= )
download the generated speech file
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@  https://corpus.by/ShortUSpellChecker/?lang=en =
Perhaps, here should be «¥» or «y»:
There was a letter Comment
«ay»:...Mama y Tpaypbi.... («y» after the vowel «a» without a punctuation mark)
«Ay»:...AYix &b nyonbl.... («y» after the vowel «A» without a punctuation mark)
«a» y». ...«Pama» y kpave.... («y» after the vowel «a» without a punctuation mark)
«a-y»: ...Ha YipaiHe najanéBa-ycxoaHi seLep.... («y» after the vowel «a» and a hyphen)
«ay»: ...CACTpa ecLb aycaHKy.... («y» after the vowel «a»)
«l ¥»: .. .NIOO3I YCIX KPAIH, CABPYHLIEL... («¥Y» after the vowel «l» without a punctuation mark)
Perhaps, here should be «¥» or «y»:
There was a letter Comment
«T §»: ...KoT y BoTax.... («y» after the consonant «T» without a punctuation mark)
«T» y»: ...«BpaT» § kocmace.... («y» after the consonant «T» without a punctuation mark)
«Y»: ...Ha Ypaive nayaHésa-ycxoaHi seuep.... (CAPITAL «¥» 1S ONLY ALLOWED IN A TEXT WHERE ALL WORDS ARE WRITTEN IN
CAPITAL LETTERS)
«M=y»: ...¥ciM-yciM npa ycé pacnaesgsem!... («y» after the consonant «m» and a hyphen)
«By»: ...Tata mobiye Bynooy.... («y» after the consonant «G»)

Figure 5. Non-syllable U Spell Checker: [u] or [w]

One more task is to provide a user-friendly overview of the available tools for researchers as well as
to organize the overviews of developed methods and algorithms according to the types of data in the
resources and listings sorted by language. Our team has great experience in accumulating big data in
different formats and platforms. There are specialists in programming, front- and back-end development,
project managers, computational linguists and philologists. We are open to create and develop new re-
sources, tools, algorithms and methods according to users’ demands.

3 K-BLP's main aims within CLARIN ERIC Research Infrastructure

The main task of K-BLP Center is to extend our resources and tools of natural language processing and
organize them according to the types of data within the CLARIN Resource Families in the examples of




other Resource families (cf. Franciska, 2020). Increasing the interest in Belarusian developments in
computational linguistics and popularizing available tools and resources are dominant directions of K-
BLP. To follow these aims, we should widen the number of scientific organizations of K-BLP (except
the UIIP of NASB), add new resources and structuralize our Belarusian services within CLARIN clas-
sification. It is very important to promote available resources to facilitate access for researchers. That is
why we propose wide-ranging user support, guidelines and instructions for each service. We also plan
to create and maintain new tools for electronic text and speech processing in the Belarusian language.

Nowadays K-BLP has main strategic priorities such as:

1. To attract other scientific organizations and institutes with research centers for computer pro-
cessing of the Belarusian language to widen K-BLP (such organizations as Belarusian State University,
the Center for the Belarusian Culture, Language and Literature researches of the National Academy of
Sciences and other).

2. To expand K-BLP with such resources as new Belarusian corpora (at least 3), dictionaries
(nearly 5-7 items) and other tools for computer processing of Belarusian text and speech information
(5-7 tools).

3. To annotate and systematize new resources and tools as consistent with description of all re-
sources disposed in other CLARIN ERIC centers.

4.  To optimize existing resources and tools in K-BLP according to CLARIN ERIC classification
of resources.

5.  To organize the overviews of developed Belarusian tools according to the types of data in the
resources and listings sorted by language.

6. To provide a user-friendly overview of the available Belarusian language tools in the CLARIN
infrastructure for researchers from digital humanities, social sciences and human language technologies.

7. To create and maintain an infrastructure to support the sharing, use and sustainability of Bela-
rusian language data and tools for research in the humanities and social sciences.

We hope to implement our plans listed above in the near future with the help of CLARIN ERIC.

4  Conclusion

Building and running a distributed knowledge center K-BLP for computational linguistics and natural
language processing of Belarusian requires samples, text descriptions, demos, courses and possible con-
tacts with specialists of natural language approaches of Belarusian.

K-BLP provides knowledge about tokenization, morphological analysis, voiced electronic grammat-
ical dictionaries, part-of-speech tagging, frequency counting, spell checking, text classification and other
approaches used in speech and text processing. It offers special courses in language processing, data
analysis and collecting research data for the fast entrance of humanities and others into the digital world
of Belarusian data processing.

We are aimed at collecting Belarusian-language linguistic and computer resources for manual and
automatic processing in one unit for popularizing the Belarusian language as much as possible. There is
a variety of developments in Belarusian, but they are not in the public domain. For this, we want to
conduct research in computational linguistics and modern standard Belarusian language and represent
them within the K-BLP Center. The future idea is to participate with other CLARIN centres in joint
European projects. The plan is to prepare main services and tools from “Computational platform for
electronic text & speech processing www.corpus.by” for CLARIN Virtual Language Observatory.

The Speech Synthesis and Recognition Laboratory organises several courses in universities to educate
students and researchers in computer linguistics. Several education online materials in English were
prepared, such as “Lab 0 — How to be acquainted with text and speech processing services in 10 days?”.
Introduction into CLARIN project could be presented here, too. All this will allow the introduction of
different tools for computational processing of Belarusian for all who are interested in it including for-
eign scientists and partners.
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