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G. Chichua
Trial Program of Speech Recognition

There are many countries in the world intensively working on a problem of
computer processing of natural languages. Particularly on speech synthesis,
recognition, understanding and translation. It we don't create analogous systems for
Georgian language, it will be threatened with decultivation in perspective. People (in
this case Georgian people) will continue their everyday public work in the language,
for which is developed systems for relatonship with computers. For example
English and Russian Languages will excel Georgian language.

It is followed from mentioned above that it is highly actual work which is
being realized by our group "United Georgian Group of Language and Logic”. One
of the problems we are trying to solve is creaton of Georgian speech recognition
program, with the help of which customer will be able to type text in a word
document by voice dictation.

At the present time we have created a trial version of the program, which
recognizes Georgian speech at accuracy more than 97% with Dictionary about 300
words. New words can be added 1o the system.

Intertace of the prog
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Press the button "Record”, say the Word and agein press the
button "Stop”® . If the program will recognize the word, it will be
‘written on the upper side of the form. For teach type the toid
wotd in the Edit Box and press “Enter”
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The image shows a moment when program has recognized a phrase "The
Poppy has adorned the cornfield with its redness”. Recognized text in edit field
above can be selected and pasted in some text editor. If program has incorrectly
recognized some word, we can select this word in the list and teach its correct
spelling. At this moment "cornfield” is selected.

We use stretched net on the oscilogram of signal for speech recognition and
with analysis of intersect points of signal graphic and net we get images like spectral
images, which we use as basic data in euristic methods of recognition.
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predicates (i.e. without personal verb forms), just nouns, adjectives and adverbs
united into special structure.
The problem is solved by means of parallel linguistic analysis of both texts, as
a result of which formalized computer images of their contents are formed, allowing
to strictly define the level of relevancy, which is the direct answer to the problem in
question. This analysis consists of several stages:
I.Morphologic analysis of correct word-forms ot the given
syntagmae.
2.Location of a syntagmae actor - the forming element of its syntax
structure, to which all the other text words are syntaxically subordinate
3.Location of the first level objects to which the action of the found
syntagme actor is directly performed.
4.Location of the second level objects, directly subordinate to the
tirst level objects, which usually are adverbs or adverbial constructs,
determining conditions or circumstances of actor action application.
5.Location of the third level objects, which represent the delicate
syntax structure of attribute constructs of the previously indicated objects
and related adverbs.
6.Determination of the principal causative relation of syntagme
directed from the actor to the first level object.
7.Identification of subordinate causative and qualitative relations
between the tirst level objects and subordinate higher level objects.
8.Devising schemes for causative-qualitative relations  between
syntax elements of the two given texts allows strict formal description of the
problem of determining their relevancy.

K. Pkhakadze, K. Gabunia, G. Chichua, A.Maskharashvili, L. Abzianidze,
N. Vakhania, N. Pkhakadze, B. Chikvinidze, L. Gurasashvili, N. Labadze,
M. Beriashvili

The Aims of Constructing Georgian Intellectual Computer System
and Cultural Perspectives of Georgian LLanguage

More than thirty years, in many countries, the research processes in order o
construct intellectual computer systems in their native languages are already going
on. The aim of those processes 1s to construct such computer with which the users, in
the case of any kind intellectual or imperative necessity, will have possibility to
make tree and complete communication based only on their native language
knowledge.

It means that in the case of “existence” such Georgian intellectual computer
system the users will be able to say their commands to the computer in Georgian and
the computer will understand and execute it. Also, the abilities of this computer will
be so capable and, accordingly, the spectrum of such commands will be so wide that
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this computer system, without any overstatement, can be regarded as the active
intellectual partner of its users in almost every kind of societal necessity.

For example, user will be able to give a task used at the general skills exams
to such computer to solve and the answer of this computer, in many cases, will be
more complete than the one of many examiners. We mean that this computer will be
able 10 solve such task not only in tests mode, but also it will be able to give
Georgian verbal prove of its decision in textual or in speech form. This will be
performed with such type softwaring of it, by which the computer will be able to
disjoin, analyze and understand Georgian speech and writing. This will be realized
by time-parallel morphological, syntaxical, logical and semantical parsing and by the
basis of general mathematical knowledge.

Also, only such computer, software core of which realized its general
Georgian lingual, logical and mathematical knowledge, will make reachable to
organize special Georgian intellectual computer expert systems of any different
kinds.

It is clear, that the future streaming of general world-wide cultural processes
is not possible to consider without active and fundamental participation of such
computer systems. And this, on the other hand, makes clear, that in the case ot not
“existence” such general Georgian intellectual computer system Georgian people
will lose ability 1o take part in the future planned cultural processes by means of
Georgian language.

During our report we will describe this very problematic points in details and,
also, it will be proved that in the case of the state priority organization of joint acting
of Georgian linguists, mathematicians and specialists of computer sciences, and only
in this case, the Georgian language, i.e. Georgian Nation, is able to overcome the
threats implied by contemporary technological processes.

K.. Pkhakadze, A.. Maskharashvili, L. Abzianidze,
L. Gurasashvili, N, Pkhakadze

Some Aspects of the Mathematical Theory
of the Georgian Language and Thinking

It is clear that to construct the mtellectual computer system for a natural
language system without mathematical theory of this language and thinking is
impossible. Besides of this, it is clear that mathematical theory of Georgian language
and thinking must represent direct and detailed description of the natural specifics of
this one. Also, it is clear, that this Georgian theory can not be replaced by the
mathematical theory of any other natural language and thinking.

According above, our researches for the elaboration mathematical theory of
the Georgian language and thinking were, are and will be pointed on the mentioned
natural specifics of the Georgian language and thinking. Moreover: According ours
view our scientific duty is to recognize the rules of our natural language knowledge,
which are in us mainly on the under cognition level. At the same time: According to

34



our view any natural Janguage knowledge is based on that general logical and
mathematical knowledge, which has a universal nature and which is in humans as the
instuinctually or automaucally organized deepest knowledge.

On the basis of above shortly presented points of view the fundamental
aspects of the mathematical theory of the Georgian language and thinking were
worked out in 2001 - 2007. These researches were aimed on scientific problems of
TSU State Priority Program “Complete Programming Inclusion of a Computer
Georgian Natural Language System”.

Particularly: There is elaborated the method, which is called as natural, or as
direct formal-logical description of Georgian language; There was proposed the very
important statement: The statement declares that  the types of Georgian and
Mathematical languages, in generally sense, coincide to each other: There is studied
the mathematical nature of a simple declarative sentence of Georgian written and
oral languages and the problem of automatic reduction of such sentences into
Georgian thought fanguage has been almost entirely solved. In other words, it means
that there is almost entirely solved the very important problem of automatic
translation of simple declarative sentences of Georgian written and oral languages
into mathematical language: There is alphabetically described (in mathematical
sense) a core part of Georgian thought language: There is studied formal, logical and
set-theoretic aspects of the core part of Georgian written and oral languages, which
are mainly coincides with same aspects of the core part of Georgian thought
language, which is understood as the formally developing mathematical theory

At the lecture we will represent the results of researches which are made with
the purpose of further wider and deeper investigation of mathematical theory of
Georgian language and thinking.

More precisely: There will be lectured the mathematical methods of analyses
of some complex sentences of Georgian language. Consequently there will be
discussed methods of automatic reduction of these types of sentences into Georgian
thought language: There will be presented the first short classification ot abbreviated
or abridge, or shorting words and expressions of Georgian language. This
classification is made according to Notation Theory by Prof. Sh. Phkhakadze; There
will be presented natural set-diagram approaches for Georgian language. In additon
to these, there will be presented the experimental version of parsing and translator
computer system for Georgian written language. The system, which parses simple
Georgian sentences and translates 1t into the mathematical language, 1s equipped with
the option that allows expand its types and words vocabulary.



	0
	1
	3
	4
	22
	23
	24
	25
	30
	33
	34
	35

