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SUMMARY: Digital dictionary of the South Serbian dialect is the first
comprehensive implementation of digital versions of a vocabulary dia-
lect of the Serbian language, based on the dialect of southern Serbia,
by Prof. Dr.Momcilo Zlatanovi¢. It was published at www.vranje.co.rs
and initially contained 10,950 terms. This is the first digital resource
in the Serbian language, which, in addition to linguistic information,
provides a number of others: sound information (pronunciation) of
terms and examples of the use of words or phrases as they are spoken
in the dialect; graphic information about the geographical location
using concepts of Google Maps and Geocoding services; statistical
information, which cannot be or is difficult to obtain using conven-
tional vocabulary, of the etymological origin of the words (as it is from
Turkish, Persian, Latin, etc.). It also contains information on certain
types of words, use of words, origin, meaning, etc.; linking vocabulary
and sharing its content through social networks. Another important
aspect of the dictionary is that it works as a wiki resource, that is, it
allows web users to expand and complement the dictionary in three
ways: by adding entries that are not in the dictionary, introducing and
applying examples of use of existing concepts and commenting and
pointing to new meanings, creating new etymological templates and
adding new toponymic characteristics related to the origin and the ap-
plication range of the given terms. Tools were developed to provide
general information on the trend of the growth and use of vocabulary
- frequency of search terms, the current number of terms, the number
of users working on the development of vocabulary and so on.
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1 Introduction
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This paper introduces a digital dictionary va-
rieties of Serbian language known in linguistics
as the Prizrensko — Juznomoravski dialect." It
is, in fact, part of the Shtokavian Prizrensko-
Timocki dialect of Serbian language prevalent
in the southern regions of Serbia. The basis
for the construction of a digital dictionary is

the third edition of the Dictionary of south-
ern Serbian Dialect (Zlatanovi¢, 2011). The
author of the paper version of the dictionary
has been working on that edition and collect-
ing of concepts and examples in the speech, for
more than 10 years. Words that are found in
the dictionary the author collected by himself

1 Dialect is a word of Greek origin (dwiAextog, dialektos) and refers to the variety of a language used by particular groups
of people belonging to a particular geographical area or social, professional, ethnic, or other category. Dialect has its own
vocabulary that is more or less different from the base, and can have its own grammar and phonology
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mostly working in the field and can be said to
be in daily use in locations of: Vranje, Poljani-
ca, P¢inja, Presevska Moravica, PreSevska Crna
Gora, Grdelicka klisura, Vlasina, Crna Trava and
some others. Geographically, it is the territory of
the whole of P¢inja and a part of Toplica region.
The dictionary also includes certain words taken
from the “Travelogue of HadZi-Anta Kalimanac”
(Hadzi-Vasiljevi¢, 1910) for which it was stated
that it had been written based on “the right and
faithful speech of Vranje". The author has noted
down some of the entries thanks to the inter-
nal notes of professor of Russian language in
high school “Bora Stankovi¢" in Vranje, Tihomir

Stefanovi¢. They carry an additional label (T. S.)
in the dictionary.

Unlike the Serbian literary language, the dia-
lect of southern Serbia contains 32 sounds (pho-
nemes). Letters to two additional sounds are
choices of the author. One is a “soft voice” that
originated from the Old Church Slavonic and it is
tagged by (grapheme) b. The second is the digraph
dz which has the grapheme a3 in this dictionary.
In a speech in southern Serbia certain words of
foreign origin are also used. By searching through
this dictionary it can be easily found that there
are many words, primarily of Turkish origin, but
also of Latin, German, Greek, Sanskrit etc.

2 Digital resources and tools for the study of dialects

Serbian language is based on Shtokavian di-
asystem (language system is derived based
on the characteristics of a language in macro
space) of Ekavian and Jekavian dialects (Oku-
ka, 2008). Dialect is a language system that
has a high degree of similarity with diasystem
of one geographical area, and on the other
hand has a system of its own characteristics
that differentiate it from other dialects of the
same language. A dialect may be constituted
of subdialects in some micro space and of mini
dialects (local speech). Each dialect is charac-
terized by geographical area in which it is used
and by linguistic features (phonological, mor-
phological, lexical and syntactic).

As one of the dialects of Serbian language,
the Prizrensko-Timocki dialect is used on the
territory which to the Southwest has borders
with Albania, to the south with Macedonia,
to the east with Bulgaria, and to the north ex-
tending to Stalac. It is, because of internal dif-
ferences (lvi¢, 1985), divided into sub dialects:
Prizrensko-Juznomoravski, Timocko-Luznicki
and Svrljisko-Zaplanjski.

With the development of computer science,
the study of dialects received a significant
boost in the form of software tools and digital
resources used. In addition to the development
of digital dictionaries of dialects (Karanikolas
et al., 2013; Keymeulen et al., 2013; Cavar et

al., 2000), it is showcased through the digiti-
zation of manuscripts vocabularies (Benac-
chio et al., 2012), the development of tools
for the management of dialectal dictionaries
(Pereira and Gillier, 2012) and the software
for data visualization and linguistic dialec-
tal maps - atlases (Sibler et al., 2012; Petsas,
2009). Modern geographical information sys-
tems (GIS) provide sophisticated and efficient
spatial data analysis. However, for a long time,
a field of linguistics was not the focus of re-
search geographers. When linguists had begun
to use GIS technology in the development of
linguistic atlases, there has been an expansion
of the branch of science that deals with the
analysis of the geographical distribution and
structure of language - geolinguistics. Analysis
of geographical information, relevant for lin-
guistic research, is related to the analysis and
manipulation of spatial data, spatial statistical
analysis and spatial modelling (O'Sullivan and
Unwin, 2010).

The aim of this paper is linking of online GIS
tools with the digital dictionary of the Prizren-
sko-Juznomoravski dialect in order to display
the geographical prevalence of dialects and in
order to show the geographical location of use
of every word in the dictionary.
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3 The process of digitizing of the dictionary

The first step in the digitization of the Diction-
ary of the southern Serbian Dialect (Zlatanovi¢,
2011) is related to the preparations for the scan
representing an iterative procedure to determine
the optimal ratio of the output file size and quality
of the resulting scan. In addition to the optimiza-
tion of the parameters, it is important to perform
a high resolution professional scanning. For this
procedure FUJITSU Image Scanner fi-Series fi-
5220C with an optical resolution up to 600 dpi
was used. A total of 550 scanned pages in TIFF
format was made. There were 32 folders made
according to starting letters of terms in the dic-
tionary and redistribution of files was performed.

Another important step was related to optical
character recognition. For this purpose we used
Abby FineReader 11 (Abby FineReader, 2011). This
software for optical character recognition tech-
niques is based on machine learning. To ensure
effective learning phase, we had to first identify
the set of letters that will be used in the process of
learning as well as in recognition. Abby FineReader
11 provides recognition of 168 different natural
languages (recognizing both of the Serbian al-
phabets: Cyrillic, Latin), four artificial (such as
Esperanto and Interlingua language) and seven
formal languages (C / C + +, Java, Pascal etc.).
In the vocabulary there are alphabets: Cyrillic
alphabet with accents (nagunue - diminutive of
aword daguna (hillside), nannuhame - from the
verb nadletati (fly above), yanauca - run away,
run off, etc.), words and phrases written in
Turkish alphabet (Giizel - primp, percem - tou-
pee, etc.) but also a number of words given in
the Latin alphabet (usually these are the Latin
names of plants and fungi, which are local names
given by the dialect: BunuHO K1HHYe - meadow
mushroom Marasmius oreades). In addition to
the languages which naturally use the Latin al-
phabet, in this dictionary there are certain words
that come from Greek also written in Latin. For
example: Gk. Faéton - Exposed carriage on four
wheels, Gk. krommydi - onion etc. Also, there
are two graphemes mentioned in the introduc-
tory section: soft voice (knagbHu - water source,
Buéweme - reverberation, etc...) and digraph dz
(a3bBHM - echoes, u3a3bmbath - to eat greedily
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etc.). It may be noted that all three alphabets con-
tain diacritics. Based on the analysis of the use of
letters in the dictionary, in the phase preceding
the learning phase, simultaneously are activated
the following alphabets: Serbian Cyrillic, Serbian
Latin and Turkish. Given that the basic character
set of the Cyrillic alphabet has no diacritics, ac-
cented characters are introduced in two ways:
by expanding Serbian Cyrillic set for AEOQ O & é
6 6 y and creating templates (patterns) for let-
ters u p b and their corresponding Normal, Bold
and Italics combination of uppercase and lower-
case accented letters. At the end of the process
a template sign for the digraph a3 with reverse
brevis has been created, which in the dialect of
Vranje is the same as the letter s in the Macedo-
nian language.

After the definition of a set of characters for
learning, one could access the learning process.
This stage is necessary to ensure a high level of
recognition accuracy by observing the specifics
of typography. It is known that the printing press
brings some degree of distortion of characters so
that they are never identical to their digital matri-
ces. In the process of learning incorrect character
recognition cases are recognized and eliminated.
The process is iterative and the user is to decide
on a sufficient number of iterations, as well about
a learning character set. For the purpose of this
project we have selected one page for each side
of the first letter, and so formed a learning set
containing a total of 32 pages.

In the next phase, i.e. in the optical text rec-
ognition phase, a single text document in Word
format from a set of 550 tiff documents has been
derived, where each document corresponds to a
glossary. The accuracy of the recognized text is
significantly improved compared to the results
that we received prior to learning. However, two
main groups of problems arising from the recog-
nition process needed to be solved. For the first
group of problems it had not been possible to be
eliminated by the automatic procedure of error
recognition, but the second group had been possi-
ble to be recognized automatically, and therefore
removed. The first group of problems includes
errors caused by:
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1. Occurrence of excess (non-existent)
characters caused by dirt on the scanned
document. In Figure 1, an example marked
by number 1 refers to this type of problem.
The sign “backslash” \ appeared due to the
existence of a stain in the original document.
(It should be noted that this source of errors
can be reduced by using cleaning techniques
on tiff documents using some of the filters
to remove noise: Reduce Noise, Median and
Gaussian Blur in Adobe Photoshop.)

2. Incorrectly recognized letters, punctuation,
and incorrect or unrecognized accentuation. In
Figure 1, an example designated by reference
numeral 2 refers to this type of problem. The
term kajcuue was not recognized as accented.
In the original document stands kajcuue.

3. Unsuccessful detection of the end of a
paragraph (each entry must be in a new
paragraph). In Figure 1, an example designated
by reference numeral 3 refers to this type of
problems, but also an example marked by
reference numeral 2, points to the same error.

Sources of errors of the first group of problems
are not uniform, not predictable and do not have
a consistent logic of appearance. For this reason,
they have been removed by hand. The second
group of problems are:

1. Problem of hyphenation at the end of the
line that have to be removed (In Figure 2,
examples marked by number 1 are related to
this type of problem, while the one marked
by number 2 is not in this class).

2. ldentifying numbers instead of letters, and
vice versa (e.g. number 3 can be recognized

Kajcujéruna o ayrM. of Kajcuja.
. Taj kajcujemuna U xao péou,
Kajcuje cy cumue, Kao' pawa-
prixe" (Paraje — Kpmorm).

KajcHue ¢ (MH. KajCHYHKH) JEM.
on xajcuja. , Hmawemo y 6dh-
WAk U jeoHo Kajcuve, amu ce
ucywu* (JJome XKancko).

Kajcropka o xeHa 3 popa Kaj-
CTOPLH.

instead of the letter 3 or the number 0 instead
of the letter O).

3. Inadequate recognition of characters which
are written in the same or similar in Cyrillic
and Latin. Since the terms in the dictionary
are written in Cyrillic, it is necessary that
they should be recognized as Cyrillic. But, in
examples that explain etymological origin of a
term and are written in the original alphabet
as in the case of Latin names, names in foreign
languages (French, Turkish, etc.) it is necessary
for text to be recognized in Latin.

The instances of inadequate recognition:

e Latin k and Cyrillic k,

e Latin u and Cyrillic italics u (1),

e Latin y and Cyrillicy,

e Latin italics m (m) and Cyrillic italics @ (1), etc.

* For example, the correct recognition has to
give:

* word gonuHa, and not a word gondHa,

* word Oiiuge (Otuge), and not a word Omuge
(Omuge),

* word pyBaH, and not a word AyBaH ,

* herb “majunna gywurua” Thumus serpyllum L
— the Latin name should be written in Latin,
and a letter y should not be recognized as a
Cyrillic character.

Need for simultaneous translating of Latin and
Cyrillic letters and their italics typographical rep-
resentations cause a large number of incorrect
recognition of characters of the same or similar
form. However, in the case of vocabulary, high
frequency of use of both letters did not allow the

RajecHjéTuHa s ayTM. O KajcHja. .,
Taj kajeujemuna u kad podu,
Kajcilje cy ciime, ¥ao| jlana- piixe
“ (Paraje - KpMOJL).C (Mn.
KAajCHIHKH) JIEM. OfT KajcHja.

., Huautemo v 66h- wak u jeono
kafciive, gnu ce ticyuit = (Jlome
JKarcko). KajeTopra) o xKeHa 13
pona Kaj- ctopim.

Kajeropmn » MH. (om 1. mM. HIH

FIGURE 1. The unpredictable sources of errors in the optical character recognition; left part
shows the original tiff document to be recognized, and on the right is the text produced by

recognizing process.
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Kana6apuna o ieBa npuroka Be- -
Tepuuue. ITocToju npesume Kag- Teputte. Hoctoji npesime
nabap (Peunnx CAHY, IX, 98). ~ Ka-labap (Peui CAHY. IX, 98)
Kani6on C KanatoBue ¢ cenno Koj Cypny@ 1e.
e (?CHO. KOR LYPAYIH- 5 ycnpano je mpesume nada
1e. 3anMcHBaHo je npesume Ka- (Peunmk _CAHY. IX. 98) _Bisa
naba (Peunnk CAHY, IX, 98). Kaﬂa(ﬁ@{ﬂje jacna:* (3. IlaBmoruh,

Kamadapunaa oxc nepa npuroka Be-
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»basza Kanab — nuje jacua“ (3. ).

. IlaBnosuh, 66).

FIGURE 2: The problem of the existence of hyphenation at the end of the line; left part
shows the original tiff document that has to be recognized, and on the right is the text

produced by the recognizing process.

option of exclusion of any of them. This prob-
lem of the inability of even the visual inspec-
tion of application of different letters with-
in a single word (e.g. in a Cyrillic word ayBan
there is no way to visually determine whether
y is a Latin letter Y) threatened to undermine
the searching of the dictionary. If we would
search for the word pyBaH in Cyrillic, and if it
is in database, inscribed with the Latin alpha-
bet Y, searches would not give results. The prob-
lem can be solved by the method of two-way
transliteration.

For each word word in observed text text it is
assumed that it is in Cyrillic. In the first step
using the method transliterateCtoL(word) of the
given word the same word written in Latin al-
phabet and appointed with wordTrans is gener-
ated. In the second step, taking the new word
wordTrans and using the opposite translitera-
tion method transliterateLtoC (wordTrans), a
word wordTransBack written in Cyrillic alpha-
bet is generated. In the final step, we compare
two words - word and wordTransBack, and if they
are not equal, the word word in the text fext is
marked defective, i.e. marked yellow. The algo-
rithm of bidirectional transliteration is given in
pseudocode below. Table 1 shows examples of
words for which it is presumed they are given
in Cyrillic alphabet (first column), then they
are converted by method transliterateLtoC to
the Latin alphabet (second column), and then
converted by method ftransliterateLtoC to their
Cyrillic representations. In the cases of incor-
rectly written initial word (in first column), the
contents of the first and third columns are not
identical.

46a

Algorithm 1: method of two-way transliteration

Input: The text of n unlabelled words for which
it is desired to determine if it contains some words

written by combination of the letters written in Cy-
rillic and Latin letters

Output: The text of n words, where there are m
<= n labelled words that are written in a combina-

tion of Cyrillic and Latin letters
for each (string word in text)
string wordTrans=Empty;

-

2

3 string wordTransBack=Empty;
4.  Boolean wordOK=true;

5. /[ first transliteration step

>

wordTrans= transliterateCtoL(word);

7. /] second transliteration step — transliterate
back

8. wordTransBack =

transliterateLtoC(wordTrans);

9. // if wordTransBack not equal to word, find
mismatches

10. if (word !'= wordTransBack){

11.  wordOK=false;

12. Highlight(word, Color.Yellow);}

13. return text;

word wordTrans | wordTransBack
pontiHa doliina AonyHa

LYBAH dyvan A?BAH

hymus x?MycC h?mus serp?llum
serpyllum | cepn?naym

TABLE1. Examples of detection of incorrect
identification of Cyrillic and Latin letters,
using the method of two-way transliteration
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By the method of a two-way transliteration error
recognition concerning Cyrillic and Latin letters
is performed. A similar algorithm was designed
for debugging recognition of digits as letters and
vice versa, while the algorithm of recognizing
words that were divided into syllables is based
on the use of regular expressions in a form of .-\
(S)* which can detect all instances of horizontal
dashes “-" after any character. All three algo-
rithms were implemented as a macro in MS Word.
Figure 3 shows the appearance of the ribbon (part
of the desktop MS Word that includes the icons
of commonly used ——
tools and options 7 7
logically grouped
on the basis of tasks

Page Layout

References

.

ResetMarkiranja MarkiranjeSumnjivinZnakova InsertAccuteAccent AutoKorekeijaZaRecnik

3). Macro Autokorekcija automatically corrects
all characters previously labelled by a macro
MarkiranjeSumnjivihZnakova. Also there is a macro
that removes all of the previously set labels in
the text (in Figure 3 denoted by ResetMarkiranja).
It should be noted that the appearance of nor-
mal and italic styles in a single word, if they are
in the same alphabet are not considered faulty.
The words in Figure 3 which are the combination
of normal and italic styles in a single word but
are cases of correct recognition are: MeyHUHKUY,
Bpare, Besrke, MU3HKY, etc.

Mailings Review View Recnik EndMote X6 ABBYY Fine

P .53.:_, Dugosilazni g,%. Akcenatska duzina g,%. Akt
ﬁgﬁ Kratkosilazni ,5,35, AK ,5,35, Dugouzlazni

,53,:_, Kratkoulazni g,%, Brevis

Developer

Mew Group

of similar purpos- .

1

es) that is created M

for the work on the
dictionary. Function
MarkiranjeSumnjivi-
hZnakova contains
all three of the de-
tection algorithms.
The results of this
macro-routine are

KA Jc NalpHKA. ,, Hanpdeu, cudwike, mpaoaniiyy 00 mej né@er{eme}?m\"el
(JIemunHIe).

MeyHue ¢ (M. MeyEIHAw) manpulfauta. ,, Jonécu smu nexo mymo meyiie”
(JlemunHIe).

MeXAHIH . M, (mepc.-Typ.) (Typ. meyhaneci) kpumap. ,, Mexauuu, mope mexarpu, /
Oowécu elino, paxiljy “ (wap. nee.) (Bpame).

MELKI M MamH Magak (MujaxosBic).

Meusk HaguMaK (PajHHIE).

MEUIIKH ¢ MH. MeTHNH. ,, [] mve 0duma meyxa u dogéna mwdjru mevurxu * (Hap.

npm.) (Yectellmm).

shown in Figure 3
and are reflected in
the different color-
ed parts of the text.
Green (number 1) mark the appearance of hy-
phenation, pink (labeled No. 2) indicates prob-
lems of recognizing digits and yellow problems
of recognition of Cyrillic and Latin (numbered

Méuja JEcKa xc BpeTa Bernxe decke (TymGa).
MYIUpIVE v (Typ. miudirlik), malllme )
TIpEnercKo] Ka3H OHII0 j& MHIHPIIYX 01 19

ABHO IIOJpyYje. Tpro.BHuHe y
. TOZIHHE.

FIGURE 3. Macro-routines in MS Word

for automatic detection and correction of
problems concerning hyphenation at the
end of the line and the two classes of errors

in text recognition

4 Building a database of dictionaries

The database used in the implementation of
the dictionary is a Microsoft SQL Server 2005.
Preparing the loading of the base was carried
out in two phases. In the first stage there is a
text document, obtained by the process of op-
tical character recognition, transformed into
a CSV (comma-separated values) format which
was used for creating database Recnik.mdb in
Microsoft Access 2010. The reason of two phas-
es of filling is based on the need for modelling
and generating additional group of data in the

dictionary, as well as for the extraction of cer-
tain types of data needed in generating of data
tables of codes. For the purposes of the appli-
cation you need the following data tables of
codes: Slovarnik, EtimoloSkoPoreklo, Geografska-
Lokacija, RodReci. The role of codes in the appli-
cation is to simplify the search function (they
are used as data sources of drop-down list in
the search forms) by methods of filtering da-
tabase based on: first letter, the etymological
origin of the word, geographical location of use
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of the term and the concept of related words.
For example, if you want to make a query to
find all the words in the dictionary whose et-
ymological origin is French, you have the op-
tion of selecting a filter from the list of all
geographical locations used in the dictionary
which gives the information that you wanted.
Generating of data tables of codes can be done
in two ways. The first method makes the appli-
cation faster, but less flexible and is created by
the extraction of data for each class of codes
from the dictionary and their insertion in data
tables. In the example above, the data table
that contains data about etymological origin
of words (EtimoloSkoPoreklo) would have data:
Albanian, Arabic, Greek, French, English, etc. For
each term which is added to the dictionary af-
ter creation of data tables of codes, for which
there would be no corresponding data in some
of the data tables of codes, there would have
to be additional procedures to insert such kind
of data. The second method is more flexible,
but the system of inserting of the new terms
into the dictionary is slower. In the realization
of this vocabulary, we opted for the second
way. Instead of a fixed data tables of codes,
we just defined query phrases for creating
all needed data tables of codes and for stor-
ing them in the internal memory (so-called “in
Memory” data tables) when the application is
activated. Created data tables are cached and
remain unchanged in the application cache un-
til the need for introducing of new information
(e.g. a new datum of etymological origin) in
one of the data table, when it is deleted from
the cache and a new one is created. In the op-
tion we considered first, there is the problem
of data redundancy, and in the other one, ap-
plication occupies memory of the web-server
to a higher degree.

In the second phase of the database filling,
the database Recnik.mdb was exported into the
production database MS SQL Server. After com-
pletion of the second phase, further operations
on the database relate to the toughest part of
this project: generating links to connect the da-
tabase records to external files with audio con-
tent (subsection 3.2).
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4.1 Metadata vocabulary

During the first phase of modelling of data-
base, the dictionary was described by the fol-
lowing metadata:

e Term - a word or phrase in the dialect,
written with an accent

Description - a description of the meaning
of the term which can include other
information: part of speech, grammatical
number, information about the derivation
and inflection

* Gender- grammatical gender of the term

* Example - examples of the use of the term
in the dialect speech

Origin - the etymological origin of the term

Location - the geographical location where
the author noted an example use of the
term

Indication of cross-referencing

Cross-reference (relationships among terms
of the same or similar meaning.)

After completion of the second phase of the
loading of the base, the dictionary has received
six additional types of data:

* The term written in Cyrillic without accents (for
the case when a user does not use diacritics
in the formation of the query and does
not use “soft voice” but the letter a as a
substitution.)

e The term written in Latin letters without accents
(used for generating the name of audio
files and also used for search by a user
request given in Latin alphabet. It has been
obtained by using automatic transliteration
of a term given in Cyrillic alphabet without
accents into the term in Latin alphabet with
no accent.)

Name of the audio file with the purpose of
generating an external link to a suitable
audio track

* The status of the term in the dictionary

e Username of the author who inserted the
term in the dictionary

* Date of registration of the term in the
dictionary.
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A program for generating the content of
added types of data has been written: The term
written in Cyrillic alphabet without accents
(data column named PojamCir), the term writ-
ten in Latin alphabet without accent (data col-
umn named PojamLat) and name the audio files
(data column named Audio) are generated using
the data in the data column named Pojam rep-
resenting the term written in Cyrillic alphabet
with accents. The other three fields are initially
populated with the appropriate values. Figure 4
presents the look of the first 10 entries of the
data table Dictionary, after the end of the pro-
cess of filling the database.

. Pojam Opis PojamCir Pojamlat Audio Rod V. Vidi.. Primer
ER 338 UCTHUAHE (BE... 3. a. a

aa Y38, 33 ukamEa... a-a aa aa

aben KopoBcKa Bunbka... aban abad abd n
afbnnie aban s abadijiy by

Abdiivica

-2, -0 KoM WA 3.
Afaprvenua  Abadjivica
Sbue gew.ongbea.  abave abate abee

sbauija saHaTIVja Kaj M., 36aLMIE abadsiia abadziia

abaunnsk “abaunjaor sana...  abaumnax abadzilak abadzik

ABmiHMLA ABauHnua Abdinica Abdinica

5.

A

A

A

A

A ABbamisMua moTec
A

A

A

A rouse y Morapan. ..
A

o o o oo oo o oo

% % oz = M o%

Afépra raaumar (Bparse).  ASepka Aberka Aberka

FIGURE 4. Data table Dictionary after
populating the database

4.2 Generating audio recordings

Multimedia record is most commonly associat-
ed with the database by entering data on the rel-
ative or absolute URI address of the location of
the server (or, in general, of the network) where
such record is located. In data

" TndEs, 3y rna... Cofuma
Mma mm sond?” ..
Mcéuwn cac kicy...
Taj nvsdna je a...

Mndro picre ..

Manzhje 6ja ... (2p.-Typ.) (Typ.... Mpeobpaserse akTiBan MZ ALLL
Aénanyceba..  “(ap.-Typ.) (Typ... Bparse JakTvBan MZ AL

word abaumja have got the name according
the value of abadzija contained in data column
Audio.

For the purposes of this vocabulary audio
file sized about 30 GB has been recorded, con-
taining pronunciation of each term and with
the correct pronunciation of the accompanying
examples. Recording was entrusted to the the-
atre in Vranje, with the professor Zlatanovic¢
as a consultant. Audacity 2.0.2-A Free Digital
Audio Editor software was used for this proce-
dure. Work on the processing of audio record-
ings comprised computer correction (clearing
of noise, change of tonal parameters) and seg-
menting of au-
dio tracks and

storing them
e i e into  different
e (M2 |sexs audio files. We
have controlled
o e storage of au-
{mem w2 |se dio recordings,
using an auxil-
iary MS Excel document that pointed to errors
in naming of audio files or in cases when an
audio file for some reason was missing. Figure
5 shows the controlling form for validation of
naming audio-recording and content of data
column Audio which represents file names of
audio-recordings.

Parekio Lokaciia Status  A.. Datum
(8KTMBAH MZ ML

Murjosue akTueaH MZ 30.06.2013 ...
LpsaPexa akTuar MZ
LipHa Pexa

(akTeaH MZ  AMUAL

(zp.) (Typ. habe... Bparse

table Dictionary (Figure 4), F G H
data column named Audio ~ | Folder| ~ | Path ="E:eRecnikigovori” & F5 & "" & A & ".mp3" |~ | FileExist ~
presents data related to the A El\eRecnikigovor\A\a-a.mp3 TRUE
relative paths or the names iia A EMeRecnik\govor\A\abadzija.mp3 TRUE
of multimedia ﬁles.. Since t_he ilk A EM\eRecnik\govor\A\abadzilk. mp3 TRUE
software for playmg audio, A E:\eRecnik\govor\A\abcee.mp3 FALSE
Adobe Shoc.kw.ave Pla.yer (AdO' A EM\eRecnik\govor\&\abd. mp3 TRUE
be, 2008), in its version of the . ) o

. Ica A E\eRecnik\govor\A\Abdinica.mp3 TRUE
plugin to web browser does A _ - 5 TRUE
not have SUppOft for Unicode, ! E\eRecnik\govor\A\abdljivmp3

vica A E\eRecnik\govor\A\Abdljivica.mp3 TRUE

content of data column Audio
cannot contain specific letters
of the Latin alphabet with diacritics. The names
of audio files are equal to corresponding items
of data column Audio. For example, audio-file
named abadzija.mp3 that contains pronuncia-
tion of the term and examples of using of the

FIGURE 5. Control of naming of
audio-recordings
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5 Building of the application

Web application for the vocabulary manage-
ment can be found at www.vranje.co.rs web ad-
dress. The basic functionalities of an applica-
tion are:

* Basic search (search by a term),
¢ Semantic search,

* Search by creating of complex logical
queries,

e Listing of terms by first letter,

* Pronunciation of terms and examples of
use of terms,

* Marking of search results on a
geographical map,

e Statistical information about the
dictionary.

Figure 6 presents the form of a basic search, the
search results in text and graphical form. Basic
search includes the possibility that the user types
a word, a part of a word or phrase. He can spec-
ify whether the search will be carried out for the
terms in dictionary which: start with typed word,
contain typed word or equal to a typed word.
Search results provide information on the number
of terms found in the dictionary that satisfy the
given condition. Information written below are de-
tails about each of the found terms. If a term con-
tains information about the geographical location
of the use of the term (which means that the au-
thor has observed the use of the term on specif-
ic geographical location), then that information
transforms into software link to the point at geo-
graphical map so that it is possible to click to view
a section of geographical map with marked the lo-
cation. It is known that Google Geocoding web ser-
vice is a tool for finding geographical coordinates
(latitude and longitude) from other geographical
data, such as place names, street addresses, or zip
codes. When software finds the corresponding ge-
ographical coordinates of the geographical loca-
tions that have been shown (as shown in Figure 6
those are bumaua and Bpamwcka bawa), he sends
them to another web-service - Google Maps. Google
Maps is a tool that uses digital maps and based on
the given coordinates can mark the desired point

50a

and display it in a given shape on the geographi-
cal map.

(pokynie) (Bena= or
aur =D i )
s ol

© nowmeca @ canpru © Tama fpasa K Eegw Biumata, Péinja Distrct, Serbia > [#9,
2 podijen
.)(ﬂangﬂya b/
Viymso oo [ samica. Yeaos nperpare: [N A I
Pristina 7.~
; IpuLITIHa)
amabK @ <) g
METH TPOIIAK.. Ferizaj |,
o we ; ~ &Jrn§euaz} e
o . Do
e o224
Tlogerm peu Kaganik '
Bew () | ST
@(ap--typ.) (1yp- harglik) i " 8
¥Buraa —————————— (ﬂpokyn'? Bpasscxa Bassa, Péinja District, Serbix V
- L Kurs
OHOHjAIIBK @ U |

81

i
Tlogempes

9 Bpamcrabams M —

I Gnjilane ¢
23] | (Fampane) 4" pujanovac

FIGURE 6. Results of a basic search

By implementing the techniques of research
and extraction of text that rely on regular ex-
pressions, we created phrases for search that
can perform vocabulary search based on se-
mantic concepts. For example it can be re-
quired to find all examples of figurative speech,
homonyms, place names etc. Figure 7 shows
the different possibilities of semantic search
through vocabulary. The current version of
the application offers 11 groups of semantic
search, and the picture shows the first set of
results based on a given query: Verbs = aorist.

Ipetpara Hanpenmna npetpara TpermcTajre ...

110 YHANPE]] MPHIPEMIE CHIM KPHTEPHIYMY ©

Iocnoesme 3aroneTKe Haponge necue Jhrina EMena TonommMu @mopa

CEpIICHI MEKOPATHEHD

HECBpIIEEH turypaTiEHO

ITopoEH Koj

TprEH EYIT2pHO

TOrpaHo

munepdexat EMHHYTHE

THAroNcKa HMEHma b IR

MMIEPATHE XMIOKOPHCTHK

Viymmo abeso [ samca. Yenon mpepare:

BpHeM ce ¥

(20p. ja ce BpHA, TH Ce BPHA) CEp. BPATHM Ce.

e, ana dmace spre” frocn.) (Bpare);

FIGURE 7. Semantic searching through the
dictionary
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Web users have the possibility to optimize the
dictionary in any of the following three ways; by
adding new terms into it; by expanding the vo-
cabulary supplying it with additional examples
of use and application; by making comments
(making observations, highlighting certain as-
pects of meaning, showing new words and ad-
ditional etymological characteristics). Access
control is performed by restricting access and
use to user groups and according to authorship
(via user name).

User groups defined by this application are:

= anonymous Web users - have the ability to
search

= authorized Web users - have the rights to add
new terms into dictionary and make changes on
terms which they already have added. Concepts
that they have added have status "proposed".

= lexicographers - have rights to add new
terms in dictionary, update and delete any
terms. Also they can change the status of any
of concepts from the "proposed" to "active" val-
ue, after which authorized users can not change
such a term any more.

= administrators - manage system parameters
and user groups.

In developing web applications we used the
following software resources: relational da-
tabase MS SQL Server 2005, ASP.NET Frame-
work 4.0, C #, jQuery 1.8.9, AJAX, Twitter Boot-
strap Framework 2.0.2., The Google Geocoding
API, Google Maps APl in .2, Social Plugins for

Facebook, G+, Twitter, Digg, ShareThis Plugins,
CSS3.

Web application includes the implemen-
tation of Web Services connecting to the cur-
rently most important social networks such as
Facebook, Twitter, Google+, LinkedIn and Digg.
It can be said that this is the first digital dic-
tionary in Serbian language whose words and
expressions you can exchange and share with
friends on social networks and via email. Figure
8 showcases the implementation of a ShareThis
service which is used for automatic providing of
the term and its meaning if you want to share it
online or by e-mail (in this case it is the phrase
anblu-Bepbi).

Hi ml.miljana@gma.. Share this with your friends

Import
contacts

ooge |
‘Yahoo!

Ret za danas!

€PeuHuK - [IMrMTasiHu PEUHUK roBOpa
ivmne Cpbuie

Pick one or more destinations:

B f @ (in

FIGURE 8. Sharing of vocabulary through
social networks and email

6 Help in the study of characteristics of the Prizrensko-

Juznomoravski dialect

The Digital Dictionary developed in this pro-
ject is one of the sources for the study of na-
ture of the dialect of Southern Serbia. Here we
will mention a few specifics that can be reached
by using different types of searching through
vocabulary.

a) sequence of tenses by changing of accents
In the dialect, as opposed to the literary
language, it is possible to build Past tens-
es without using auxiliary verbs, but chang-
ing verbs accents. It should be noted that

without the accent, it is not possible to de-
termine the tense of the action because the
sentences are identical. For instance: a sen-
tence in the dialect “360pu My, 360pH, anu
OH HHWITO He npHdaTH.” (350pH — imperfect
of a verb speak, npudartu - aorist of a verb
accept) is equivalent to the sentence in lit-
erary Serbian in Past tense “loBopvo cam
MY, TOBOPHO, @/l OH HULLTA HWj€ MPUXBATHO."
(1 had advised him, but he did not accept).
But, the same sentence with different ac-
cents “360pH My, 360pH, alH OH HHWITO He

51a



S
S
O
=
(®
(1
=

Infotheca Vol. 15, No. 1, September 2014.

b)

52a

npudatn.” is equivalent to a sentence in lit-
erary language in Present tense “loBopum
My, TOBOPHM, a/iK OH HUWTA He npuxBaTa.” (I
advise him, but he does not accept). The sec-
ond example is a sentence in the dialect “Ha
MOTHHKe Hapeh)amo BellabKe H CylHMO 3a
3uMmy.” equivalent to a sentence in literary
Serbian in Past tense “Ha moTke 3a cyweme
Meca CMOo Hapehanu KaulleBe meca v CyLIWIH
CMO ux 3a 3umy.” (At the poles for drying of
meat, we had piled belts of meat up and
dried them for the winter). The same sen-
tence in Present tense in the dialect is “Ha
MOTHHKe Hapehamo BellabKe H CylMMO 3a
3umy”, and in literary language is “Ha moTke
3a Cyweme Meca Hapehamo Kauliese Meca
CyWwnMo ux 3a 3umy.” (At the poles for dry-
ing meat, we pile up meat belts and dry
them for the winter).

verb anaphora - (OHO,D,YJCM noouop,y;eM
NpPHOHOYjeM, 3a0HOyjeM, 3a0HOIHM)
Verb, which is a replacement for each other
verb only if they are in the same sentence,
or if it is situated in the sentence after the
one that contains the verb to which it re-
lates. It can also be a substitute for any
verb which is a topic shared between two
interlocutors.

An example of using of verb anaphora
oHoagja in the sentence after the one in
which the verb is in relation to the verb
Pewasaja:

in the dialect - Pewasaja 3apauu uen gau
weKrwa. CBH I'M cam oHOJ€Eja.

in literary language - Tllpe Hexku AaH,
pewasao je 3ajatke uenor gaHa. Cee ux je
cam pewwo. (A few days ago, he worked on
the math tasks all day long. He had solved
them all by himself.)

Example of wuse in a speech when
respondents know about the action (verb).

in the dialect —,MooHoan ry jow manko
6awyy.”

The meaning of this sentence can be dif-
ferent, depending on what the recipient
of the information had been previously

working in the garden. The source of the
sentence suggests that this work should be
continued for a while. For example, it may
be:

»3a11Baj jow mano dawrty.” (Just keep wa-
tering a garden for a while) or

»OKkonagaj jow mano dawty.” (Dig a garden
for a bit longer!) or

,Orpaau jow mano dawty.” (Build a garden
fence some more!) etc.

c) Four degrees of comparison of adjectives

Apart from the basic three degrees, there
is a fourth, which is located below the se-
mantic positives, i.e. carries less expressive-
ness than the basic. For example, a scarf
can be wapena - multicolored (positive),
nowapena (comparative), Hajiapena (su-
perlative), but it can be npuwapena - what
is understood to be less than colorful. Sim-
ilarly with the most descriptive adjectives,
for example - beautiful:

npuybas or npuybasruas - which means to
be less than beautiful,

ybas (beautiful),

noybas (more beautiful),

Hajy6as (the most beautiful).

There are other examples of described
degree of comparison of adjectives:
npurbyT npuman, npnna,u,aH npumaneqak
NpPHCHTaH, NpPHCKPXaB, npHpaHke,
NPHKHCENHYAB.

d) Gradation of imperfective verbs

In Serbian literary language there are per-
fective verbs that are related to changing of
states. They are formed by using of prefixes
“npo” or “npu”: npornenao (became able
to see), nponesao (became able to sing),
npurosopuo (complained). In the dialect
of southern Serbia, there is a possibility
of using the same prefixes in another way
- to mean imperfective action with a small
intensity:

Ténam Hecsp. Tyuem (imperfective - beating
a someone)

nporenyjem HecBp. Tyyem (imperfective -
beating someone in a small intensity)
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netu necsp. netv (imperfective - flying)
nponuha necsp. netv (imperfective — last-
ing/appearing in a small intensity, usually
for a snow or rain)

Typam Hecsp. cTaBmbam (imperfective - adding)
NpUTYpyjeM HEecBp. CTaBbaM, /[04ajem
(nomano) (imperfective — adding bit by bit)

e) A larger number of consonants in conti-
nuity in a word

A3pA36mak — man of small stature and thin
A3pa36mue (pl. A3pa36munku) — small and

skinny child

fispasunum — a family name in a village
Bujkovac

fispasuke — a name of a field in a village
Dubnica

u3psbmbartu — eat greedily

Tools for the analysis of the vocabulary which
are available to users differ depending on their
privileges in the application. Unregistered user
can use the advanced search section to get some
statistics. For example, if a user wants to know
how many words in the dictionary comes from a
foreign language he can make query over meta-
data Mopekno that applies the operation “con-
tains” to one of the following values obtained
by extraction from the dictionary (and., ap.,
rpu.,.) which means: Albanian, Arabian, Greek,
etc. For example, if the selected value is ,Hem.”
(German) the query will be:

[Mopekno canpxH: HeMm.

A query can be in a complex form of the logi-
cal AND expression. For example, if you would
like to know how many words in the dictionary

7. Conclusion

The primary goals of the Web application that
was described in Section 5 are:
* building of significant digital resource of

the dialect of southern Serbia, accessible to
allinternet users in a new and inventive way

e stimulating of the Internet community in
the process of accruing, augmenting and
preserving the dialect of southern Serbia

* creating of digital recordings of a speech in

is feminine (k) and also have German etymo-
logical origin (nem.), the query would be:
lMopekno caapxu: Hem. Popa jegHako: x

The obtained results are presented numeri-
cally and show the number of found words as
well as a list of those words.

Query that can give all the adjectives that
have the prefix, which we described in item c)
of this section is:

lMojam cappxu: npu OnKC caapxku: -a, -0

Those users who have privileges of lexicogra-
pher can browse log-files from which they can
obtain concepts or groups of concepts that Web
users are typically looking for. A set of records
in log-files is provided in the form of:

datum:19/07/2013 vreme:16:17 tojam: hykasay,
datum:19/07/2013 vreme:16:17 tojam: yjue
datum:19/07/2013 vreme:16:18 izvor: Proverbs
datum:19/07/2013 vreme:16:19 izvor: Ganamap

From the log-files data structure analysis of
frequency and types of searches over the vocab-
ulary can be performed.

For all users statistic data on the number
of personal names in the dictionary are avail-
able, the number of words of which the sources
are folk songs, the number of words of which
the sources are proverbs, the number of words
which originate from the puzzles, the number
of terms that represent figurative language use
and so on. Also the geographical Google map is
available, with the highlighted area in which the
dialect of southern Serbia is used.

the dialect

* integrating vocabulary with geolocation
resources (Geocoding API, Google Maps
APl v.2)

e integrating of vocabulary with
networks

social

e availing content sharing of vocabulary
electronically

dictionaries
53a

* inspiring  digitization  of
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of other dialects: “Huwnujcku rosop
peuynuk”, "UpHoTpaBcku rosop”, "PeyHuk
nupoTckor rosopa”, "HapoaHu roBop v peyu
13 BnacotHHaukor kpaja” (dialects of Nis,
Crna Trava, Pirot, Vlasotince).

The application has been designed and im-
plemented fully so that it is possible to expand
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