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COMPUTER SPEECH RECOGNITION

Computer speech recognition is the process by which a computer maps an
acoustic speech signal to text. The field of speech recognition is inherently multi-
disciplinary in nature, drawing upon various areas of study, including Physics,
Physiology, Acoustics, Signal Processing and Computer Science, to name but a few.
A speaker independent system is developed to operate for any speaker of a particular
type. These systems are the most difficult to develop, most expensive and accuracy
is lower than speaker dependent systems. However, they are more flexible. An
isolated-word system operates on single words at a time - requiring a pause between
saying each word. This is the simplest form of recognition to perform because the
end points are easier 1o find and the pronunciation of a word tends not affect others.
The size of vocabulary of a speech recognition system affects the complexity,
processing requirements and the accuracy of the system. Some applications only
require a few words (e.g. numbers only). others require very large dictionaries (e.g.
dictation machines).

The computer program which is developed by the group of experts of the
Georgian united group of Language and Logic, carries out recognition of the
scparately pronounced words. The interface of the program is represented on fig. 1.

s it v A

Pie.1

The image corresponds to the recognition of the word “Zoro”, pronounced in
Georgian. The program functions as follows: After clicking on the button "Record"
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it is necessary to make a word, and click on the button “Stop”. If the program
recognizes the word, it will typed, colored in green, in the left top corner of the
window, as in this event. This will occurred so, if the program is trained to the
pronunciation of this word, If this word is made for the first time and to this word
the program is not learned yet, the program cannot distinguish it. In such occasions
for the program is necessary to learn this word. For this purpose the word which
had been made is necessary to type in the frame of editing and then clicking on the
“Enter” button. It is desirable to teach each word two or more times. In the program
is embedded the means of the data statistical processing. For carrying out of the
statistical analysis after each word pronouncing must be clicked on the “Event”
button.

There it will be displayed the
window shown on the Fig. 2, where must
be specified what happened: The word
teaching, recognizing, mistake or not
recognizing. The “Mistake” means that
the program typed word which differs
from pronounced one. Also ‘Not
recognize” means, that no word were
typed. For the checking of the statistic is
required clicking on the “Statistic™ button.
The form shown on the Fig. 3 will be
displayed.

Pig.3

Functioning of the program is based on the comparisons of the words’
transcriptions. In a transcription to each letter there corresponds sequence of the
several identical transcriptions. For the transcription’s checking is required clicking
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on the “Show Transcription™ button. For example; the transcription of the word
“Zoro” is shown on the Fig. 4.

Bl i

Pic. 4

The program is checked up on a series of recognition of 38 various words
and on the average the percentage parameter of correct recognition makes 96,3% of
433 experiments.

K. Datukishvili, N. Loladze, M. Zakalashvili
Georgian Information—Lingnistic Centre
GILCBWanex.ge

THE MORPHOLOGICAL INFORMATION STRUCTURE FOR THE
GEORGIAN LANGUAGE CORPUS

Texts in the Georgian Language Corpus are annotated according to the
syntactic and semantic characteristics.

The morphological information represented in the Georgian Language
Corpus can have the following structure (the word-forms are referenced):

1. lemma and its morphological characteristics (morpho-phonological
changes);

2. lexeme (nouns in nominative case, verbs in masdar forms);

3. morphological categories of lexemes (declination type for nouns; voice,
causation and so on for masdar forms);

4. morphological categories of word-forms (case and number for nouns;
person, number, tense, aspect, mood for verbs, etc.).

Such description of texts needs special inventories enabling automatic
analysis and lemmatization of the texts. After such working up of the texts it is
possible to gain the information according to the different morphological
characteristics such as case, number, screeve and other categories.
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(terminology) using key-words in all text material. We believe, the selection of these
key-words represents most significant problem of this project.

K. Pkhakadze, L. Lekiashvili, R. Skhirtladze, G. Kandelaki, V. Pkhakadze
United Georgian Group of Logic and Language

DIRECT FORMAL-LOGICAL DESCRIPTION OF THE GEORGIAN
NATURAL LANGUAGE SYSTEM AND ITS SOME GENERALIZATION
AND APPLICATION

In the paper we will generally and systematically represent some main points
of Direct Formal-Logical Description of the Georgian Natural Language System
(DFLD of GNLS) and we will try to show the possibility to apply the methods and
approaches of DFLD of GNLS to the non-Georgian type languages.

According to the predicate approaches peculiar to the Georgian and Frege's
type mathematical languages and according DFLD of GNLS in the sentence ‘a
student is reading a book’ ‘is’ is two place predicate symbol (it is not a copula)
and ‘reading’ is not a predicate, but the expression ‘reading a book’ in the
interpretation ‘(reading) a book’ is a participle phrase and gives us the set of all
that readers which are in reading some book by now. Also, ‘student’ as noun is not
one place predicate symbols, but ‘a student’ is a non-proper constant type noun
phrase. It means that ‘a student’ is a element (member) of the set {student}, but it
is unknown concretely who is he(she). So, according to our Georgian lingua-logical
intuition and from pure set-theoretic point of view the sentence (1) can be translated
as ‘(a student)® € {(reading) a book}c{reading}’ (this means that this student
belong to the set of all that people which are reading a book by now) from which it
is clear that the mathematical adequate of ‘is’ is the predicate ‘€”.

Besides, if in the sentence ‘a student is reading a book® we consider ‘[is]
reading’ as two-place predicate symbol and ‘a student’ and *a book’ we consider
as non-proper constant type noun phrases, then the mathematical translation of the
sentence ‘a student is reading a book’ will be the formula 3 Xyc jsiudenty 3 ¥ye (bookj €~
ad(x,y) instead of the formula (3 xstudent(x)_Jy(read(x,y)~book(y)).

So. the formal-logical approaches taken from the GNLS made us in some
sense to decline the general Aristotelian and Montaguian interpretation of simple
sentences on the basis of concepts of subject, copula and predicate.

To show applied aspects of DFLD of GNLS we shell shortly describe and
demonstrate several computer programs which are constructed according that
formal algorithms which has been worked out in the "United Georgian Group of
Logic and Language" (supervisor Dr. K. Pkhakadze).

(1). In the program system is used formal-mathematical lingual-logical
methods worked out under leadership Dr. K. Pkhakadze. The program realization
belongs to R. Skhirtladze. The program has built-in dictionary of typified Georgian
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words. User can add new words to it. To each word corresponds appropriate
category (N with indexes for Nouns, A with indexes for Adjective, V with indexes
for Verbs) according its morphology. Syntactic rules are described as algebraic
operations on N-g, A-a, V(N-a; N-a; N-03) types where o is morph-markers of
Georgian Language. For example:

N-g,+ V(N-o; N-a; N-ﬁ,g,) = V( N-az N-G‘.;)

is one of the our rule which because of propertics Georgian language is
understood as inverse rule. This means that

V(N-a; N-a; N-a3) + N-a; = V( N-0; N-3)

also is a right rule of our system,

The program can be appreciate as: (I) one of the first experimental
computer model of core part of Georgian (II) One of the first experimental
realization of the syntactic analyzer of the simple sentences and simple noun
phrases and syntactic kind spellchecking for Georgian

(2). We have began to word on the computer program which is understood as
multi-lingual translator from and into Georgian language through the mathematical
language. The program is designed according that formal algorithm which are
worked in the UGGLL under leadership Dr. K. Pkhakadze. The program realization
belongs to G. Kandelaki. The system is mainly designed on the basis of N-a, A-o.
V(N-0; N-t; N-03 N-ou), 3-0, V-0, —3-a, —V-a types. In the program system is
used mathematical lingual-logical methods worked under leadership Dr. K.
Pkhakadze. According this methods the concept of the pre-verbal semantic unites is
one of the main category for all program system. The category gives the system
possibility mechanically generate and formally described verbs by the basic types of
N-a kinds. This gives us possibility to make syntactic synthesizer and analyzer for
Georgian on the basis of N-o, A-a, V(N-o; N-a; N-a3 N-aw), 3-, V-@t, —3-01, V-
a types and, also, it gives us possibility to translate Georgian phrases and sentences
into mathematical language. and vice versa. This program system is also first
Georgian experiment into this direction.

(3). 3. In the program system is used general lingual-logical methods and
some methods of natural logic of GNLS worked under leadership Dr. K. Pkhakadze.
The program realization belongs to V. Pkhakadze. This program is realized in
Excel. It solves a verbal logical examples for Georgian. This program system is
working on the basis of N-o, A-a, V(N-o; N-0; N-g3 N-y), 3-0, V-a, —3-0, =V-a
types, but in the program is also in used clear logical type symbols such as -, _, _,
z.c,nu oL, D, €, = t(true), f (false), i (indefinite). The program has the
dictionary of the typified Georgian words. User can add any new words in the
dictionary but only if it is a already described type. The program is constructed so
that it is assumed that the constituents of a given Georgian verbal-logical example
are a well-formed Georgian expressions. According to our approaches the system
first made the mathematical translation of the given Georgian verbal-logical
expression and, after, according to rules of inference which are giving the system
intellectual possibilities first, if it is possible, make logical inference on the
mathematical level and after through retranslating given conclusion into adequate
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Georgian Language expression give us the right answer of the given verbal-logical
example. But, if rules of inference which are in the program systems are not able to
give conclusion then program gives us information about impossibility to make
conclusion. By now the system are working only verbal-logical examples with one
or two premises. The system is also able to check logically a argument and if
conclusion is not right and if a conclusion is inferable from the premises then
program gives us right conclusion. This program system is also first Georgian
experiment into this direction.

G. Shervashidze

Project — "Ilia Chavchavadze"

Education Management Information System — coordinator
guiasher@mes.gov.ge

GEORGIAN LANGUAGE AND INFORMATION AND COMMUNICATION
TECHNOLOGIES

The problems of Georgian language support for modern Information and
Communication Technologies (ICT), Georgian computer terminology, as well as
specifics of open source software Georgianization and computer aided translation
(CAT) will be discussed in the paper.

Overview and samples of open source internet (Mozilla, Firefox,
Thunderbird, etc), office suite (OpenOffice) and other software use in education
system and the Globalization (G11n), Internationalization (I18n) and Localization
(L10n) related tasks, problems and solutions will be presented.

Also, based on the concrete examples of software Georgianization and
corresponding terminology by using of glossary of terminology and computer aided
translation possibilities will be demonstrated. In particular, one of the examples will
be OpenOffice Georgianization technology via translation software especially
created for this purposes.

D. Tvaltvadze, S. Sarjveladze
I. Javakhishvili Tbilisi State University
darejantsu@posta.ge

DIGITALIZATION OF THE OLD GEORGIAN TEXTS
(REZULTS OF THE SCIENTIFIC GROUP WORKING ON THE CRITICAL
EDITION OF THE GEORGIAN VERSIONS OF THE GOSPELS)

Old Georgian original and translated literary texts are digitalized in Georgia

and abroad. Prof. Zurab Sarjveladze created the group of scientists to study the
critical text of the Georgian translation of Gospels. The group members: Zurab
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