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Abstract

The paper describes the development of the traowuri
generation system for input electronic texts in Bedan, as
well as creation of orthoepic dictionary generatgystem for
the Belarusian language which uses text-to-speenthesis
algorithms. Schemes and working algorithms for éh@stems
are provided.

1. Introduction

Development ofthe TTS synthesis system covers
numerous problems to be solved. Since speech sjstise
closely related to linguistic, some tasks needdadferred to
as a separate class of applied linguistic problerherefore,
solving of the problem of speech synthesis itseiplies
creation of algorithms, which can be used for sgvito
address a number of other applications, in pasdictiirough
the processing and use of intermediate and final ofathe
speech synthesizer in the text.

The authors of the paper set a goal to developtomatic
transcription generation system for input electrotéxts in
Belarusian, and to create on its basis an orthodiptionary
generation system. This problem is actual and rmeause
there are no orthoepic dictionaries for the Belamsanguage
at the moment, and also, there is no informatiaruglexisting
of specialized algorithms for automatic generatiarf
transcriptions [1].

In order to achieve the intended goal the followtagks
were solved:

e development of a knowledge base with correspondence

"allophone - symbol of transcription”;

« implementation of program algorithms to generateeh
types of transcription on the base of orthograjpémnce ;

e implementation of online access to a component for
transcription generation;

e creation of the general scheme of the system foerot
languages.

The knowledge base for Cyrillic transcription was
compiled by expert linguists using with the useratterials on
the theory of the Belarusian language — [2, 3]. dmgile the
knowledge base of the simplified Latin transcriptibe paper
[4], and for the international phonetic transcipti the
resource [5] were used.

This paper and its description are based on theltses
presented in the [6].

2. Description and the working algorithm for
thetranscription generation system

The transcription generation system takes as iapyttext in
the Belarusian language in the orthographic forninwabels
of the main and side accents. We use the symbaifter a
vowel to mark the main accent, ‘=" to mark the satzent,
and the characterb’ to mark two actual words as one
phonetic word. Apart from that, there are speciatdns to
input standard symbols of accent. The user carttsete or
several types of transcription and a number of |etties to
present final data. The system currently suppdntset types
of transcription: transcription with Cyrillic symim(mark this
one as Ty), transcription with Latin symbols according td [4
(Try), and transcription in the international formatrsfT
(International Phonetic Alphabet). The results dfe t
algorithm are given to the user as the originat texthe
transcribed form with selected types of transaniptand the
form of the output, and also to an expert ling@st to a
software engineer — in the form of all the entereput,
output, and analyses (the size of the text, IPesf]rtime,
etc.) data for prompt correction of errors of t@aision and
generation of general statistical analysis of tysesn usage.
On the figure 1 the general scheme of the transonp
generation system work is shown. Let's take a clések to
the algorithm.

The following data are submitted to the input o€ th
algorithm: a text T and a target type of the traipson T,.
The algorithm performs the following steps:

Step 1.Text pre-processingA certain normalization of the
original text T is made (for example, the replacemaf the
various characters, which are often used as artrapbg, by
its standard symbol). At this stage tokenizatiod amlection
of the punctuation marks is performed.

Step 2Prosodic processing of the texPunctuation
marks in the text T are replaced by intonation leb&he
resulting text | is transmitted to the block of phonetic
processing.

Step 3.Phonetic processing of the teXext T, is served
to the phonetic processor TTS synthesizer, wheppdres the
conversion of orthographic form of words into atophonic
based on formalized phonetic rules of the Belarusian
language.

Step 4Forming of the rules “allophone — symbol of
transcription”. A query is being sent to the database, which
contain correspondence “allophone — symbol of
transcription”, and a set of rules R = gR,R,> is being
formed, where R= <a,try,trp,trz>, @ — is a code of the
allophone, g, trp, trs — respective symbols of the three
allophone gtranscriptions, i = 1...n, n — number of the rules



Step 5.Generation of transcriptionAllophonic text T, is
divided into an array of allophones. For every sedially
selected in the text ;Tallophone agenerates symbol of
transcription of one or another typg &iccording to the set of
rules R formed before. As a result of the sequkptiacessing
the whole text Twe obtain the final transcription, Bf the
selected type Tr
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Figure 1: The general scheme of the transcription
generation system work

Step 6.Preparation for data savingln the process of
generation of transcription information about inpdéata
(original text T, the target type of transcriptidin), output
data (resulting transcriptions Tr) and analyticalad(the size
of the text, IP-address, time, etc.) are simultasBocollected
for prompt correction of errors of transcriptionngeation.
Also, the information about the absence of sommeies in
the base “allophone — symbol of transcription”aflected.

Step 7 Mailing of notifications to developer3he above-
mentioned data are attached to an e-mail lettectwls sent
to developers — an expert linguist and a softwaigineer —
for determining the type of a problematic situat{tinguistic
mistakes, errors of algorithms and program codas), the
best way to solve it.

Step 8The end of work of the algorithm.

As a result of the algorithm described above useeives
the transcribed text. For example, a user has dtduhto the
input the following text:

I'py+ma npina+ ano-+mHi ro+n. Yce= rami+Hbl sie=,
yce= Bsuti+kis paco+xi, nabamo+mmsra npy-+iika, Oputi+
ycer+nansl Oy+pHBIM Oe=J1a-py»0+BbIM IIBE+TaM.

An example of the processing of the following teést
shown in the figure 2.

[vpywa] [y'e'ind] [andwk'i] [yoT] | |
[yc'3] [van'iubl] [ait3]
[yc'3] ['an'ik'iita] [pacox'i] |
[aaanowH'aya) [npyu'ika] |
[661n"] [Ycovinanb] [BypHbiM] [6'3napy:xdebim] [u's"3Tam] | |

[yr'usa] [sviil'a] [ap asnii] [y'at] | |

[us’ €] [yal"ini] [jaj €] |

[us’ €] [Val"ikiija] [ras'axi] |

[daap'asniaya] [pr'utsiika] |

[bil"i] [ws'#pani] [b'urnim] [b elaruz svim] [V etam] | |

Figure 2: The example of the resulting text whick haen
transcribed according to the Cyrillic alphabet, atiRA

3. Description and the working algorithm for
generator of the orthoepic dictionary

Developers noticed that, if it is possible to getamscription
of the word/text, then it is possible to createsource, which
will give not only the transcription of the subreitt text, but
combine it with the input text. The whole creatioh the
“Orthoepic Dictionary Generator” begins with thikea.

To get a transcription after each word one need@ster a
certain part of an orthographic dictionary whichtaken as a
basis into a special field and press the buttont ‘€& with
transcriptions! AtpeiMars TO9KCT 3 TpaHCKphinubiiMil”. But,
as one may know, apart from the registered wordtequ
frequently there are certain forms of the word imet
dictionary, as well as its grammar or stylisticdlh so, after
them we can get unnecessary transcription. In da@wvoid
it, a special field for stop-words was created, ahe
transcription will not generate after the stop veords an
output of the text processing the Cyrillic transtidp which
illustrates correct pronunciation is given aftditle word and
after each of its forms. Let us see how the systemks. For
instance, user inserted the following fragment ok t
orthographic dictionary:

caKaﬂﬁHﬁ i cakansné n. HB caKaJI;[HsI (-ué), PAM
caKayaHALi, CaKansHEM; MH. caKansIH;[TLI PB  cakansHsT,
CaKaIAHATAM, CAKAIAHATAMI, CAKAIAHATAX

After the processing of the text the system displthe
following resulting line:

caKanﬁHsi [CaKaJI an'a] i cakansané [CaKaJI an'o] n. HB
caxanans [caxan'an'a] (-ué), PAM caKallsHsLi [CaKaJI an'an'i],
caKansHEM [cakan'an OM] MH. caKansIH;[TLI [cakan'an aTbI] PB
caKansIH;[T [cakarn'an aT] caKaJI;[HsITaM [cakan'an aTaM]
cakangHaTaMi [cakan'an'aTam'i], cakansuaTax [caxar'an'atax]

As can be seen from the given example, the system

generates the transcription after each necessarg foom,
bypassing the various labels, maintaining the ddsformat
for the convenience of work, and determines thatipasof
the accent in unambiguous situations, where for tbason
they are not specified in the orthographic dictigna



Let us take the closer look to the architectureths
system.
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Figure 3: The general scheme of the generator ef th
orthoepic dictionary work

To the input of the algorithm a text T is submittddhe
algorithm performs the following steps:

Step 1.Tokenization The input text is divided into
paragraphs, in each all the wordsaké extracted. It should
be noted that the extraction of the words doeshappen by
breaking the line with gaps, but by the searchstangs that
match a pattern of possible appearance of writterdsvin the
Belarusian language. For all the extracted wordse(aixfor
the stop-words) steps 2 and 3 are sequentiallppeed.

Step 2Conversion of the orthographic text into
allophonesWord is served to the speech synthesizer, where it
is converted into the allophone form.

Step 3Generation of the transcriptionhe word in the
allophone form VW is transmitted to the transcription
generation system and is converted into a transdrilorm
W, Transcription is passed back to the automate@rgéor
of the orthoepic dictionary.

Step 4Collection of the resulting text Resulting
transcriptions iy are combined into one text, where after the
wordforms the transcription is inserted in squarackets.

Wy = U{W;, Wy} (1)
Labels of grammatical categories remain unchanged.

Step 5Preparation for data saving

Step 6 Mailing of notifications to developers.

Step 7.The end of work of the algorithm.

Thus, created service for the generation of thhoeic
dictionary is intended to represent the originalade the
transcribed form, which makes the work of linguigia
creation orthoepic dictionary of the Belarusian lzage much
easier. This automatic service can be made for otiner
languages, including Ukrainian.

4. Conclusions

This article describes the beginning of the work the
development of a system for generating differepegyof the
transcription by an input orthographic text in tBelarusian

language, as well as computer-aided system forrgtor of
the orthoepic dictionary of the Belarusian language.
Experimental prototype of these systems is impleatbras
free service which is always available online smsiat the
www.corpus.by/transcriptionGenerator/ and
www.corpus.by/orthoepicDictionaryGenerator/ for the
resource www.corpus.by [7, 8, and 9]. With the hefphe
transcription generation system it is possible utomatically
generate a transcription of any Belarusian orthdgcaline in
three types.
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