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Abstract

This research work proposes the solution of academic inequity problems of
students with specific disabilities like deafness. The main task is to construct a
system that will ease the communication between deaf and dumb students and
the environment by integrating an algorithm that transforms hand gestures into
text, speech into text and etc. Proposed system converts multilingual speech
into text. The novelty and originality of the work is that this system works for
Kazakh language, realized on Telegram bot and it is free of charge. Conversion is
realized by extracting information from speech signals. The system is developed in
Python language by using Al techniques and Machine Learning (ML) algorithms.
The main focus of the work is to implement it in educational sphere, specifically
in lectures of universities and colleges what plays a significant role in achieving

inclusion and education equity in the country.



Anxnarna

By 3epTTey >KYMBICEI CaHblpay CHAKTBI epeKille MyreiekTiri 6ap CTyIdeHTTep-
JiIL aKadeMUsIIBIK Telci3AiK Macesesepill melyai yeoiiaanl. Herisri minger - ko
KUMbLIJAPbIH MOTIHI'e, coiJiey)il MOTIHI'E »<dHe T.0. altHa/lubIpaTbIH aJIOpHTMA
EHri3y apKbljibl CAHbIPAY YKOHE MBIJIKAY OKYLUbLIAp MEH KOPILUAFAH OPTa apacbiH-
Jarbl GailylaHbICTbl XKeHiAETEeTIH XKyiieHi Kypy. ¥ CbIHBUIFaH »Kyiie ap-TypJi TijI-
Jieri cefiyieyai MoTiHre affHaAbIPaAbl. 2KyMBICTBIH >KaHAJIBIFLI MEH epeKIeiri -
Oy »Kyite Ka3ak TiniHge >kymblc icTeitni, Telegram Gorbinga »cysere achlpblia-
bl >KoHE 0J1 akbIchl3. TypileHipy ceitiiey curHajiapblHaH aKlapaT ajly apKblibl
)Ky3ere aceipbliaabl. 2Kyile 2xacaH/ibl MHTEIEKT 9AICTEPI MEH MallMHAJIBIK OKbITY
aJITOPUTMACPIH KoJaHy apKelibl Python Tininae »xacanran. 2KymbicTblH Herizri
GarbIThl OHBI OiJiM 6epy callachlHIa, aTall afiTKaHla YHHIBEPCHUTETTep MeH KoJljle-
JPKJEP/AiH JopicTepine eHridy, Oy enzeri OitiM MeH OiIIMHIH alyablH TeHAiriHe
KOJI ?KETKI3Yy/le MaHbI3/bl POJI aTKAPabl.



AHHOTaN4

ITa ncenenoBaTeNbCKAA pPaboTa MpeaiaraeT pelieHne npobyem akaJeMHYeCKOro
liepaBelcrna CTYAeIITOB C OCO6I.>II\‘IH IIapyIHeIIHHMH, TaKIMI Kak Iy XoTa. OCHOB‘
Has 3a/a4a COCTOMT B TOM, 4TOObI CO3UATH CHCTEMY, KOTOpasi obJeryuT obiieHne
MEZCIY TJIyXOHEMBIMH CTYZAEHTAMH M OKPY2KAIOIIeH CPeloif ITyTeM HHTerpaiiu
aJITOpPUTMa, KOTOPEIl IPe0bpasyeT »eCThbl PyK B TEKCT, PE4b B TEKCT i T.4. [Ipen-
Jlaragmasl CHCTeMa NpeodpasyeT peyn Ha HeCKOJbKH3 sI3bIKaxX B TeKeT. HoBH3HA I
OPHUI'MHaJIBHOCTb PabOoThbl 3aKJIIOYAETCS] B TOM, YTO 3Ta CHCTEMA paboTaeTr Ha Ka-
3aXCKOM s13blKe, peaJsin3osaHa Ha 6ore Telegram u siisiercs GeciuiaTHoiL. Ipeo6-
pa3oBaHHe OCYLUECTBIAETCs MyTeM U3BJICUEHHsT HHOPMALIMN U3 PEeYEBbIX CHIHa-
noB. Cucrema paspaboraHa Ha s3bike Python ¢ HCIIOIb30BAHIICM MCTOJOB HCKYC-
CTBEHHOr'O HHTEJIIEKT I aJITOPUTMOB MAIIMHHONO 00yuenrst. OCHOBHOE BHUMANILE
B paboTe yneJssieTcsl ee BHEAPEHHIO B obpa3oBaTenbHyIo chepy, B YaCTHOCTH, B
JIEKLMSAX YHUBEPCUTETOB M KOJLIELKEH, YTO UI'DAET BarKHYIO POJIb B JOCTH>KEHUH
HHKJIIO3MM U PABEHCTBO B 06PA30BaHKH B CTpAHE.
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1. Introduction

1.1 Motivation

Communication between people is an integral part of our life. It’s even difficult
to imaginc what would happen to a social socicty if people could not be able to
convey their thoughts, show emotions, express what they want. The problem with
a lack of communication is often found in people with disabilities namely in the
deaf-and-dumb, and which lead to loneliness and isolation from the social society
[1]. According to the World Health Organization - WHO, about 466 million peo-
ple in the world suffer from hearing loss where 34 million of them are kids. It is
also estimated that till 2050 around 900 million people will suffer from this disease
[2]. Most people who have difficulty hearing, use the language of gesture for the
concept of thoughts or actions of the interlocutor and to convey their opinions.
However, at the moment in connection with globalization, the latest technologies
are gradually switching to automation and control of objects with the help of vo-
cal cords. According to the fact that people with disabilities find it difficult to use
advanced technologies, scientists are introducing the recognition of hand gestures
and transforming the speech into hand gestures or texts. he new methodology
that can be implemented in the process of giving and gaining an education for
disabled students. It can be realized by the help of artificial intelligence algo-
rithms that include image processing techniques, natural language processing|3|
implementations and etc. For instance, this research work introduces an abrupt,
easily understandable and uncomplicated implementation of text summarization.
The technique is constructed for the Kazakh language. The primary focus is
to implement it for deaf-and-dumb students to use it on lectures at universities,
schools and etc. Efficient and quick performance is necessary for the first step of

converting natural language speech into gestures after summarizing it. It lets to




extract only the main information from the whole speech and ease the process of
text to gesture converting. One of the fields of NLP that deals with the recovery
of summaries from large texts is text summarization. It is time-efficient, makes
the process of selection easier, refines efficiency of indexing, compared to human
summarization they will be biased less, can be useful by providing personalized
data for question answering systems etc[4]. This work proposes an NLP based
technique that can be implemented by using Natural Language ToolKit (NLTK)
library on Python programming language. .

Automatic text summarization is the technique that compresses a large text
by leaving only the most important information in the context [3][4]. Despite
the fact that these kinds of systems have been developed for more than the last
five decades there is still necessity for secure and implementable text summariza-
tion techniques, as in most cases they are constructed for only the most famous
languages of the globe.

Novelty is that the technique is applied for Kazakh language and extractive
type of summarization uses new, keywords focused, approach. Contribution of the
work is manually created stop words used for text summarization specifically for
Kazakh language and data-set. State-of-the-art results of the work show that it is
possible to implement automatic text summarization for Kazakh language. The
primary focus is to implement it for deaf-and-dumb students to use it on lectures
at universities, schools and etc. Efficient and quick performance is necessary in the
first step of converting natural language speech into gestures after summarizing it.
It lets to extract only the main information from the whole speech and ease the
process of text to gesture converting. [5] One of the most important and natural
form of communication is speech. It’s even difficult to imagine what would happen
to a society if people could not be able to convey their thoughts, show emotions,
express what they want. The problem with a lack of communication is often found
in people with disabilities namely in the deaf-and-dumb, and which lead to lone-
liness and isolation from the social society. In Kazakhstan, lectures are held in
the traditional format. In this regard, situations arise periodically when students
cannot hear the teacher or when it is hard to reach lecture video recording. It is
very logical that real-time speech to text conversion can help to overcome these
problems. Furthermore, according to WHO, worldwide, more than 5% of people

suffor from hearing loss. In Kazakhstan, there are about 150 thousand people




[4]. If to implement such a system in education this kind of people will be able
to participate in any lectures they want as normal people. Therefore there is a
need for such a system in the field of education. In this regard, situations can
arise periodically when students with limited abilities have significant academic
problems according to the fact that it is not always possible for them to have
special helps and opportunities. [6] Parhat Yusupzhanov, president of the Youth
Organization of People with Disabilities “Zhiger” states that in Kazakhstan, when
it comes to getting higher education, people with disabilities are not taken seri-
ously. He states that: "Students need to ensure equitable access to the learning
process, and not to cultivate dependency in them". In many universities, there
are no centers for students with special needs. Some universities want to help,
but there is no support from academic side, support is provided in the form of
material means, once a semester they can be given money, food stamps. All this
leads to the fact that a person, having graduated from a university, is not compet-
itive, compared to other students. He can not compete in the labor market and,
accordingly, can not get a job. He cannot get a job because the universities do
not have adequate conditions for obtaining high-quality knowledge, taking into
account his disability. In Kazakhstan, there are about 150 thousand people suffer-
ing from this disease [6]. If to implement a system which will solve this problem in
education this kind of people will be able to enter any universities they want and
participate in any lectures they want. [7] Knowing in practice what it is like to
study physically limited in opportunities at a Kazakhstani university, he, together
with friends and colleagues, helps to ensure that higher education is accessible to
people with special needs. For the second year, a center for supporting students
with disabilities has been working on the basis of the Kazakh National Pedagogi-
cal University. This is the author’s project of Parhat, which he launched with the
participation of the Soros Kazakhstan Foundation. The creation of the support
center was preceded by research conducted by Parhat. He studied the mechanism
for the implementation of the right to higher education for people with disabilities
in the Republic of Kazakhstan. The results are sad: higher education in Kaza-
khstan is not accessible to many people with disabilities. The situation can be
corrected, and with minimal cost. About how to do this, Parhat told Forbes.kz.
He states that it is obvious to everyone that people with disabilities are discrimi-

nated against in the form of a lack of infrastructure, but few people think about



the employment, access to information, education and knowledge of these people.
In order to ensure the realization of the rights of people with disabilities in various
spheres of human activity, in 2006 the UN adopted the Convention on the Rights
of Persons with Disabilities. The Republic of Kazakhstan undertook to fulfill all
the requirements of the international treaty by ratifying it in 2015. Thus, article
24 (education) guarantees that the state will provide inclusive education at all
levels. [8] Inclusive education is not only about co-education for people with and
without disabilities. This means that an individual approach to a child with a
disability, a student and an adult should be ensured in the process of receiving
him or her education in educational institutions. Such an approach is to provide
reasonable devices for training people with disabilities in the inclusive education
system, which allows pcople with disabilities to receive full and cqual education
in one institution, classroom, environment with people without disabilities.

It is very important. There is often a debate about the positive and negative
aspects of inclusive education. It is an important component of both the right
to education for people with disabilities and their right to non-discrimination in
education. The fact is that the provision of education for people with disabilities
in closed educational institutions, where only people with disabilities of a certain
category study, by itself leads to segregation in the field of education and, conse-
quently, to a violation of the right of a person with special educational needs . In
an inclusive environment, a child, gradually growing up, according to the so-called
cumulative effect, develops its potential to communicate with different people and
to be in different situations. Thus, the chances of getting a higher education, and
then a decent job for him increase, and he becomes more competitive compared
to his peers studying in closed educational institutions. [9] First, the legislation of
our country in the field of disability is not comprehensive in terms of guaranteeing
the right to higher education to persons with disabilities. There is no protection
against discrimination in obtaining higher education - universities are not ready
to accept persons with disabilities of any category and provide them with appro-
priate conditions and do not bear any responsibility for this. Legislation does not
spell out the provision of reasonable facilities for access to the learning process.
The time of admission to college, studies, passing tests, exams and internships is

not always regulated.
Secondly, there is no infrastructure for people with disabilities. There are no
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programs to access information for people with visual or hearing problems. Only
a few try to match the trends of support for people with disabilities.

Thirdly, the state or universities themselves do not introduce special training
grants for persons with disabilities. But even after receiving a grant, a student
does not receive the opportunity to fully master educational programs within his
specialization. [10] Fourthly, the discriminatory norm is practiced when univer-
sities are exempted from physical education, regardless of the student’s desire.
from work experience. Underestimate the requirements for passing an exam of a
particular subject.

In addition to all the facts tat are mentioned above, there is also one fact
that is not less important. According to Organisation for Economic Co-operation
and Development this problem, problem of equity in cducation in Kazakhstan
is included in the strategy of the country and it has to be overcome [7]. The
Organisation for Economic Co-operation and Development (OECD) works world-
wide, has status of international organisation and aims to create more efficient
policies and thus to improve the lives of whole nation. Their purpose is to make
the world better by building such policies that favor welfare, equity, potentials
and possibilities for all humanity. The organisation has over sixty years of expe-
rience is. Organization works together with the country’s government, townsman
and policymakers to establish fact-based standards that have international sta-
tus and solve different number of environmental, social and economic problems.
Organization not only works on developing economic state and create jobs for en-
couraging qualified education, but also ensure number of forums, knowledge hubs
that can be used for data analysis, experience exchange, sharing with practices in
a best way and etc. It can be stated that OECD plays a big role in international
co-operation and it is at the heart of it.

According to their report prepared especially for Kazakhstan, in section "Strength-
ening higher education, employment and social inclusion", Kazakhstan has some
gaps in the field of education, namely it needs to establish more equal access to
education [11]. It states that for Kazakhstan it is necessary to realize number
of special enterprises to improve and ease access to education for all pcople. As
our country purposes to become one of the thirty most developed countries by
2050, it set a number of very big and ambitious goals. Reaching these targets

will obviously demand some reforms that are substantial that will help to develop
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public governance, to have competitive and open economy and to provide with
more equal access to education. [12]

According to the Organisation for Economic Co-operation and Development
(OECD) report Kazakhstan needs to improve aspects to become among 30 most
advanced country in the world by 2050 below:

e to promote more equal access to the education;
e to enhance public governance;

e to make the economy more competitive;

e to make the economy more open;

The use of ICT in teaching children with disabilities has several advantages. One
of the main advantages of using computer-based teaching aids in the education
of children with disabilities is their great ability to visualize the educational ma-
terial provided. The use of TSOR in pedagogical activity helps the teacher to
significantly reduce the time for broadcasting educational material, increasing the
volumne of productive activities in the lesson; to create interesting educational and
didactic materials, handouts, assessment and testing materials, necessary for the
implementation of the set correctional and educational tasks, to quickly find the
main and additional educational materials on the topic of the lesson or for elective
courses. The introduction of information technology in all areas of special edu-
cation is subordinated to the task of the maximum possible development of the
child, overcoming existing ones and preventing new deviations in development.
Lessons using ICTs have great potential for corrective work aimed at focusing
attention, developing thinking, imagination. At the same time, it becomes possi-
ble to individualize correctional education in a classroom environment, to provide
each child with a pace and method of mastering knowledge that is personally ad-
equate for him, and provide an opportunity for independent productive activity
and graduated assistance. An important task of the teacher is the socialization

of students in society. ICT allows you to solve this problem:
e develop a new information culture of activity for students with disabilities;

e increase student motivation;
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e expand the area of individual activity of the child;
e find sources of additional information on the subject;
* increase the dynamics and imagery of the proposed educational material;

e check the volume and accuracy of knowledge, their depth, awarcness, flexi-

bility and efficiency;
e apply various ways of enhancing students’ mental activity;
e systematize new knowledge for students;

e to activate the maximum creative participation of children in the educa-

tional process.

With any training, it is necessary to create motivation and enhance the cog-
nitive activity of students. This condition becomes crucial for success in remedial
education. Improving the effectiveness of cognitive activities of children with dis-
abilities through the use of new information technologies in the correction process
largely depends on the teacher’s initiative at each stage of training. An important
factor is the selection of material, the preparation of tasks, the construction of ped-
agogical and correctional tasks, taking into account the individual psychological
and age characteristics of children. In modern conditions, when new requirements
are imposed on textbooks (the availability of an electronic version), the teacher
receives a very good tool. E-learning tools can be used:

e in the form of presentations;

e as a textbook and workbook;

e as an explanatory dictionary;

e as a reference to instructional videos;

e as a simulator to consolidate new knowledge;

e as a practical guide.
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However, it becomes necessary to correct the proposed information for students
with disabilities and include adapted fragments in the lesson. In the development
of assignments and the preparation of texts for students with disabilities, the gen-
eral laws and specifics of the development of such children, the logic of building
special education and the basic principles of correctional pedagogy are taken into
account.[13] Thus, when introducing ICT in teaching children with disabilities, a
large role is given to the teacher, and special requirements for the qualification
of the teacher appear. The teacher must know the psychological and pedagogical
features of working with children with disabilities and the methodology for work-
ing with this category of children and take them into account in their work; have
the skills of an advanced user in information and communication technologies;
posscss key professional competencies, such as information competence; use spe-
cial software, electronic textbooks, simulators, workshops, center, encyclopedias,
the Internet; to know the composition and features of educational and method-
ological complexes and didactic materials, including on electronic media; must be
able to create their own electronic educational resources; constantly learn new in-
formation technologies. The teacher must take into account the general laws and
developmental features of children with various disorders. Moreover, he can be
guided by one of the advantages of computer training tools, namely the fact that
the computer can be equipped taking into account the needs and needs of people
with disabilities. So, for children with disorders of the musculoskeletal system,
a keyboard configuration can be changed, a membrane keyboard with increased
sensitivity is used, and a keyboard with enlarged keys. Special finger sensors
can be used.[14] For people with visual impairments, a special keyboard with
notches on the keys is used, programs with which information is read out - the
so-called “Screen reader”. The variety of defects, their clinical and psychological-
pedagogical manifestations involves the use of various correction techniques, and,
consequently, the use of a variety of computer technologies. This helps to in-
crease the effectiveness of the educational process.[15] Organization of training
and extracurricular activities for children with disabilities using information and

communication technologies can be different:
e traditional lesson system using ICT;

e distance education;
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e clements of distance education in temporary disabilities (long illness, not
able to attend school)

e participation in network projects;
e distance olympiads, contests, WEB quests.

The use of computers in the educational and extracurricular activities of the
school looks very natural from the point of view of the child and is one of the
effective ways to increase the motivation and individualization of his education,
the development of creative abilities and the creation of a favorable emotional
background[16]. Thus, we can conclude that the implementation of the capabili-
ties of modern information technologies expands the range of types of educational
activities, allows you to improve existing ones and generates new organizational
forms and teaching methods. A lesson using modern information technologies
for children with disabilities helps to solve one of the main tasks of correctional
education - the development of the student’s individuality, his ability to navigate
and adapt in modern society. Therefore there is a need for such a system. First of
all, in order to recognize speech it is necessary to extract information from speech
signals that is sent as an input for the system. Afterwards an accurate decision
will be made through analysing these signals. It is widely used by people on a
daily basis, as human computer interaction (HCI) is an undeniable fact of cur-
rent time. However, for instance, in Kazakhstan’s education it is not so popular.
However, it could be used to improve the quality of education. According to the
research results, the problem with disabled students was arisen a lot of times by
some of the Deputics of Parliament of RK [17]. According to their rcasons the
main cause for education inequality in Kazakhstan is the lack of specialists in sign
language, which limits access to secondary and higher education. It will be much
cheaper and quicker to develop a system that will replace those specialists rather
than preparing them. Possible solution for that problem is integrating Al in the
sphere of education, namely a service system for disabled students that will ease
and faster way of information gain for them. The next step is to develop that
system and test whether our universities and schools are ready for such novelty

and will it be effective.
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1.2 Problem statement

The main problem that is being discussed is about obtaining equal access to
education in Kazakhstan. One of the factors that affect negatively the education
equity is the fact that there are no special opportunities and conditions for children
and students with some kind of disabilities like deafness. So goal of the study is to
develop an Al algorithm for deaf-and-dumb students to enhance education equity
in Kazakhstan. Exact task focuses on constructing it properly and embed it in a

way that it will be very easy to use.

1.3 Aims and Objectives

The main goal of this work is to solve the problem of education inequity in Kaza-
khstan and make a good contribution to the development of the sphere of educa-
tion with the use of AI techniques. There are four main objectives that have to

be reached first:

e Look for statistical data about deaf and dump students of Kazakhstan and

their current condition;

e Find out the main causes of education inequality problem among school and

university students;

e To construct possible solutions for removing thesc causcs;

e To evaluate the effectiveness of the solution by integrating it and trying it

on students.

Possible solution will be realized by implementation of artificial intelligence,
machinc learning tools and techniques. According to the system that should be
developed as a possible solution for this problem, exact task is about conversa-
tion multilingual speech to text. It includes speech recognition and information
extraction from signals, conversion of the recognized speech into text in real-time

and text summarization. Accordingly, main objectives that must be fulfilled are:

e Find, analyze, and identify the shortcomings of existing algorithms
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Find out what kind of functionalities are necessary in reality, draw the
structure of ideal algorithm

Find out the pros and cons of existing algorithms

Develop own algorithm which covers the needs of students with disabilities

Implement the constructed algorithm

1.4 Thesis Outline

The first chapter is Introduction chapter. It includes brief introductionv of the
general subject and focus area of expertise. It gives insight into the work done.
The next chapter, Literature review, is the part which introduces previously done
works on this topic briefly. It shows done background research and can be used
for evaluation of other works and current work: what is different on this work,
what is the problem in other works and etc. The next section is Materials and
Methods which describes the methods and materials used to conduct research.
It allows you to understand how the research was conducted and to judge if the
methods were good. It is detailed enough in order to make it available for other

researchers to replicate the study. It can be divided into two main parts:
e Description of methods (algorithms that are used)
e Description of how they are implemented in my work

The next chapter is called "Experiments and Results". This chapter describes
the implementation process of listed methods and their results. It helps in dis-
criminating between different hypotheses, reproducing the achieved results. The
main point is to properly construct the experiment, proper control of variables,
pay attention on methods of measurements like accuracy and precision. Discus-
sions chapter tells what all the results from the experiment can mean: do they
approve our hypothesis or not. It provides an explanation and interpretation of
the findings to readers and researchers. Provide answers to the questions of my
subject of study. Provide some proof that held experiments and used approach is
relevant and of course critical evaluation of conducted research. Eventually, the

tConclusion" chapter, it generally covers our findings, contributions from whole
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work and includes further works that are possible to be done on this topic. It
covers what is the strongest and most important statement that can be made
from the work done. It refers back to problem proposed and describes the con-
clusions that are reached from carrying out this investigation. It summarizes new
observations, new interpretations, and new insights that have resulted from the

present work.
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2. Literature review

2.0.1 Significant prior research: Globally

In the last decade speech technology has reached its peak in development.The
reason for that is the fact of necessity on the improvement of the quality of HCI.
The process of development shows that such kind of research brought noticeable
advantages to not only human community, but also to the modern technology.
Furthermore, it is continuously being developed. Nowadays, speech recognition is
one of the most researched topics in the sphere of machine learning and specifically
in the area of speech technology [3]. Deputy of the Parliament of the Republic
of Kazakhstan, Irina Smirnova, pointed out the absence of specialists in sign
language at universities: " Currently, not a single university, as well as colleges in
the Republic of Kazakhstan, have a specialist in sign language, which limits access
to secondary and higher education" [4]. In order to solve the problem of shortage
of sign language specialists scientists propose computer aided approaches. There
are a number of research works and projects done on current topic.

UNESCO Institute on information technology in education has given a short
report on topic: "ICT in education for people with disabilities - policies and inno-
vative practices". Here they state that one of the IITE’s priority areas of activity
is the creation of an enabling environment for people with disabilities (HIA). It
is important for us to create conditions under which people with disabilities can
receive a quality and competitive education, which will expand their opportuni-
ties for participation in the economic, cultural and social life of society. Providing
access to modern technologies and innovative tools will allow people with special
needs to increase integration into the social and educational environment. It will
also bring significant benefits to states, as it will reduce the financial burden of
custody of people with special needs, while promoting investment in education for
people with disabilities instead of providing passive support. We strive to advance
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the idea of creating an inclusive society [5].
What are their challenges?

e Raising awareness of the educational community, representatives of the pri-
vate sector and officials about the potential of information technology in
ensuring social integration and reducing poverty among people with dis-
abilities;

o Developing the competencies of teachers / teachers and other specialists
involved in the education and social rehabilitation of people with disabilities,
as well as the competencies of officials on issues of electronic accessibility and
use of information technologies for people with visual, hearing and motor

impairments;

e Promoting greater independence and full participation in social life for peo-
ple with disabilities by adapting the electronic environment for their com-
munication, training and access to information. Developing computer liter-
acy and skills among people with special needs through the use of digital

technologies and resources.

What are they doing?

o Conduct face-to-face and correspondence trainings for teachers and special-
ists, which are included in the training of people with special needs, and
also develop educational and methodological materials to familiarize teach-
ers with best practices and encourage them to use digital technologies in

their practice.

e Creating resource centers equipped with standard and specialized software
and hardware that provides people with disabilities with access to informa-

tion and knowledge, and is also used as supporting material for teaching

teachers.

e Launching an online platform on which the database with best practices
and experience in implementing digital solutions in the training of people

with special needs will be concentrated.

Another work done on this problem, called "Education for people with disabil-

ities health opportunities through implementation information technologieé", due
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to the increase in the number of children and adolescents with various develop-
mental issues are becoming increasingly relevant issue use of of modern technology
for solutions tasks vocational training and socialization of people with disabilities
health opportunities. At the same time, the use of information and communication
technologies significantly increases the effectiveness of the learning process, helps
perform tasks whose solution by traditional methods is not productive enough,
allows you to make operational changes to social or labor functions of the learner,
individualizes correction process, takes into account the educational needs of each
baby, which ultimately helps to increase efficiency general educational process [6].
Education of persons with disabilities and disabled people is one of the priority
areas of the educational system of the Russian Federation. The Constitution of
the Russian Federation and the Law "On Education in the Russian Federation"
say that children with developmental problems have equal rights to education
with all. Education for children with disabilities and children with disabilities is
one of the basic and inalienable conditions for their successful socialization, en-
suring their full participation in society, effective self-realization in various types
of professional and social activities. The efforts of the Ministry of Education and
Qcience of Russia are focused on creating an educational environment within the
framework of modernizing Russian education, ensuring the availability of quality
education for all persons with disabilities and disabled people, taking into account
the peculiarities of their psychophysical development and health status. Thus, the

most important tasks of modernization are:
e ensuring the availability of quality education;
e individualization of education;
o differentiation of education;

systematic increase in the level of professional competence of teachers;

creating conditions for achieving a new modern quality of general education.

And one of the priority strategic directions of modernization of education,
solving these problems is the introduction of information and communication
technologies in the educational process. This area is of particular importance in
the case of education of children with disabilities and the disabled. Children with
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disabilities are “special” children whose health conditions impede the development

of educational programs outside the special learning environment. Modern infor-

mation and communication technologies provide fundamentally new opportunities

for training. They can be used at all stages of training:

e when explaining new material,

e in the control of knowledge,

e when securing,

in the generalization and systematization of the material.

What didactic tasks allow solving ICT? In relation to the traditional educational

process, the following methodological goals for using educational software can be

distinguished:

individualize and differentiate the learning process;
carry out self-control and self-correction of educational activities;
visualize training information;

model and simulate the studied processes or phenomena (which cannot be

seen in nature);

monitor with error diagnosis and feedback;

to form the ability to make the best decision in various situations;
develop a certain type of thinking (for example, visual-figurative, abstract);
Strengthen the motivation for learning (for example, through the visual

means of the program or interspersing game situations);

to form a culture of cognitive activity, etc.

To achieve these goals, various hardware (computer, printer, scanner, copier,

projector, photo and video equipment, sound recorders, multimedia, etc.) and

software (virtual designers, simulators, comprehensive training packages, search

engines, the Internet) are used facilities. The use of new information technolo-

gies in training allows you to create special skills in children with various cognitive

22



abilities, allows you to make lessons more visual and dynamic, more effective from
the point of view of learning and development of students, and contributes to the
formation of key competencies of students. The use of ICT allows the teacher
to bring the effect of visualization into the lessons and helps the child in need of
corrective education to absorb the material in full. Visual display of information
helps to increase the effectiveness of any human activity. But in special (inclu-
sive) education, it becomes especially important.[7] Computer technology provides
great opportunities for the development of the creative potential of the student.
Thanks to the use of information technologies in children with disabilities, visual
perception and auditory attention are aggravated, which leads to a positive result
of the education and development of this category of children. The use of ICT
in various lessons with children with complex defects allows us to develop stu-
dents’ ability to navigate the information flows of the world around them; master
the practical ways of working with information; develop skills that allow the ex-
change of information using modern technical means. In addition, the use of ICT
allows you to make the lesson attractive, modern, to individualize and differenti-
ate learning. The organization of education for people with disabilities based on
the introduction of new information technologies is associated with the implemen-
tation of the following basic principles of training: 1. Enhancing the independent
cognitive activity of students, increasing its effectiveness and quality. The basis
for the implementation of this principle is the use of innovative teaching methods.
They allow you to create an open learning system, in which the student is given
the opportunity to choose the appropriate program and training technology. This
feature is due to the need to increase the adaptability of the learning system to the
individual psychophysical characteristics of a child with disabilities. With such ap
organization of the educational process, training becomes flexible, not associated
with a rigid curriculum and mandatory classroom activities. 2. The interactivity
of the computer-based learning system using new information technologies. The
use of computer-based learning tools allows the student to receive information
regardless of spatial and temporal limitations, to be in constant consultation with
various sources of information, to carry out various forms of self-monitoring. This
greatly contributes to the creation of conditions for the social rehabilitation of
people with disabilities. 3. The multimedia nature of computer training systems.
The organization of training for people with disabilities based on ICT allows you
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to activate the compensatory mechanisms of students on the basis of preserved
types of perception, taking into account the principle of a polysensory approach
to overcoming developmental disorders. In other words, the application of the
principle of multimedia not only activates attention, spatial orientation, observa-
tion in students with disabilities, but also corrects their logical thinking, visual
perception, visual memory, color perception.[8] At the same time, one should not
forget about the other principles of teaching children with disabilities using ICT:
The principle of developing and differentiated teaching of children. Computer
technologies provide for the possibility of objective determination of areas of ac-
tual and immediate development of children. The principle of consistency and
sequence of training. Computer technology allows you to use previously acquired
knowledge in the process of mastering new ones, moving from simple to complex.
The principle of access to training. Computer technologies and methods for pre-
senting them correspond to the age characteristics of schoolchildren. Assignments
are presented to children in a playful or entertaining way. The principle of indi-
vidual learning. Computer technologies are designed for individual and subgroup
classes and allows you to build corrective work taking into account their individ-
ual educational needs and capabilities. The principle of an objective assessment
of the results of the child. In computer programs, the results of the child’s ac-
tivities are presented visually on the screen in the form of animated images and
characters that exclude subjective assessment, in the form of digital rating scales
or orally. The principle of a game strategy and introducing a child into a problem
situation. The game principle of training with the presentation of a specific task
to the user, which varies depending on individual capabilities and correctional and
educational needs, allows you to effectively solve the set correctional problems and
put into practice the didactic requirements for the availability of computer train-
ing tools. The principle of educational training. The use of computer technology
allows to educate children with disabilities strong-willed and moral qualities. This
is facilitated by the activities of the child, aimed at solving a problem situation,
the desire to achieve the desired result on increased motivation of activity. The
principle of interactivity of computer training tools. The use of computer pro-
grams occurs simultaneously with the implementation of feedback in the form of
animation of images and symbols, as well as with the provision of an objective
assessment of the results of activities.
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Parhat Yusupzhanov, a human rights activist, an expert in the field of the
rights of people with disabilities, and will soon become a social entrepreneur gave
an interview to Forbes.kz. He says that: I think, subjectively, I would give the first
place to Indiana University. It has a center of assistive technologies, in which I was
provided with services of translating the text of educational materials into Braille,
special equipment, computers with screen access programs. I was provided with
special loops to enlarge the text. There was another service there, by analogy with
which we created a support center for students with disabilities in Kazakhstan.
This service provided me with individual assistants. If the teacher showed some
diagram, the assistant drew it to me with a thermal pen on special paper. At
Indiana University, when I studied there, 900 out of 120 thousand students are
disabled. Morcover, the majority had mental disorders. Second place T would
give to the University of Minnesota. There is a huge support center for people
with disabilities. In 2016, he served 4,434 students, 65 employees work in it, half
of which have disabilities. At that time 40 thousand students were studying at
the university, and 11% had a disability. Graduates of this university were able
to take their rightful place in the society of their country. One graduate works at
NASA, the other won the national music competition. Many graduates work both
in government and in local administration. Having received a decent education,
they were able to adequately realize themselves in the labor market. Now think
about how many of our students with disabilities have this opportunity.|9]

Third place can be given to Hiroshima University. There is also a very good
support center, many volunteers. If in America the support centers mainly work
under the contract, in Japan the volunteering system is very developed. Japanese
society is collective. Volunteer students read materials to their fellow students,
print texts in Braille. Collective responsibility helps students gain access to higher
education. I think the Japanese experience could be introduced with us. I am sure
that then the situation with access to education would improve significantly. The
experience of Malaysia would also be suitable for us - there, universities themselves
take responsibility for providing students with disabilities with access to educa-
tion. Universities in Malaysia develop and apply internal practical guidelines for
inclusive education at the university (7).

Now we have moved to another level - we are opening a network of support

centers for students with disabilities across Kazakhstan. In addition, we work



with deputies and the Ministry of Education to promote the right of people with
disabilities to education. We are preparing practical recommendations for univer-
sities.

If we do not solve this problem, we will lose a generation of students with
disabilities. It just goes away. After all, there is also the problem of dependency.
Due to the fact that teachers make concessions so that they do not lose a scholar-
ship, a person stops trying. This is unacceptable when a person goes to university
just to receive a scholarship. There are such cases when a person just somehow
studies for four years, then goes to a magistracy, there still receives a scholarship.
The money is not bad, you can not work. Then these people will present to the
state - why don’t you want to pay us, did you pay at the university? This will
not work, I am against it, no matter how they treat me after that.

The approach to give money only because you are disabled is long outdated.
People with disabilities need to ensure adequate access to education and demand
from them as well as from other students, and not just pay a scholarship so that
they sit quietly and do nothing.

I note that this is the first such center in Kazakhstan, the creation of which
was supported by the Soros Kazakhstan Foundation. We proposed the idea to the
rector of the university, many thanks to him for agreeing. The center served 37
students with disabilities of various categories - by hearing, vision, musculoskeletal
disorders, with common diseases from different universities. Firstly, we were the
coordinators who defended the interests of the student, defended his rights. For
example, about providing additional time for passing tests, materials in Braille.
The coordinators were negotiating with the university administration that, for
example, toilets should be equipped for people with musculoskeletal disorders.
We have purchased special equipment. This is a machine that photographs a
text and reads it in three languages - Kazakh, Russian and English. These are
hearing—impaired webcams for students with whom they can communicate with
their sign language interpreters. Unfortunately, universities still do not pay for
sign language Interpreters. Moreover, we united students, organized leisure - went
to the mountains, theaters, exhibitions, karaoke.

From the history, the term of deaf was referred to the ones that used sign
language as & means of communication. Nowadays this term is still used for

unable to speak and hearing impaired people. According to sources, nowadays
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90% than 11 healthy people-
n who needs it There are
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2.0. — :
0.2 Significant prior research: Kazakhstan

()f (‘Olllfo ‘U C i 1 itl

employment.
According ‘
rding to a survey conducted by the Association for the Development of

Ciivil Society (ARGO), in 2017, about 630 thousand disabled peopl -
tered in Kazakhstan. Out of 40 thousand people living with diiaz::'welr'e 'regl‘s -
Almaty, only 3.5 thousand pcople work, and 25 thousand people of1 \lvecfrlcl:vmg .
ith higher education and professional qualifications cannot get a job e
In 2015, First president of the Republic of Kazakhstan N. Nazarbaiyev signed
tion on the Rights of Persons with Disabil-

the Law on Ratification of the Conven
climinate discrimination against people with disabilities, to

health care, education and full participation in society
eedom from exploitation and abuse, free-

Particular attention is paid to protecting
lities as the most

w

ities, which aims to
cnsure their right to work,
1stice, personal integrity, fr
mobility.
abilities and children with disabi
| support categories of the population.

| needs being realized, including

ter when moving around

access to Jt
dom of movement, individual

the rights of women with dis

able and In need of socia
\ts of citizens with specia

vulner
How are the rigl

the right to work? What difficulties do they encoun
hese questions are answered by the chairman of the Union of
baev, the president of the NGO

Kazakhstan? T
nizations O

Disabled Org#
"Youth Organization of Peop
and the director of the Public Foundation
with Disabiliti€s 1Umit"
Parkhat Yusupdzhanov, president 0
Je with disabilities" Zhiger ":
bout the right of people with disabilities to work, then we need to
ry rules for quoting jobs for people with disabilities, according to
disabilities. The quota for the

must provide work to people with
th disabilities 5 established by local executive bodies
f the number of jobs determined by the

f Kazakhstan Ali Aman
le with Disabilities" Zhi
n Center for t

ger "Parhat Yusupdzhanov

he Support of Deaf Persons

Amanbike Ergalieva.
f the public organization "Youth organi-

_If we talk &
] the statuto

recal
Joyers

which emp !
employment of persons wi
in the gmount of two 10 four perce
authorized ody for employi’n‘eiit.

with disabilit1es

Often PeoP
it 1s easier for employers &
34

not get jobs on quotas,

of groups [ and II can
cies to employ people

d even government agen



with disabilities
h disabilities of group III, who, in principle, are abl i
And people who do not see or move in wheel l’ e e
' wheelchal racti i |
e . airs practically remain overboard
s ation of people with disabilities also occur |
sends a resume to the employer, and duri i o when el @ b
ver, ing an interview tl i
| | 1ey are denied
ent. For example, abroad, i e
ample, abroad, in the USA, people with visual impairments are gi
' ' re given
itomat - selli
atic machines for selling soda and ordinary water, which
nt agencies. Thi 1ti ,
g This can be called "positive discrimination",
ave such preferences if the issue concerns an ordinary

11
the right to own at
are installed in governme

we, unfortunately, do not h
citizen with a disability and not counting special enterprises

With regard to higher education for people with disabilities, there are also
For example, in Kazakhstan, when it comes to higher

abilitics arc not taken seriously. Firstly, such people
ems associated with the submission

impairment, then they should pro-
examination materials. Moreover,
rovided. If the total time for
on needs extra time for him
ns and be able to answer
also deplorable, because
aty, there are no special
rs, for whom for some
king about toilets for
d by the teachers

a number of problems.

pcople with dis

education,
pon admission encounter probl

immediately u
of documents. I
vide him with a pe

f this is a person with visual
rson who would read him
assing tests is not always p
e hours, then the blind pers
of the test, digest the questio
process, the situation is
ersities even in Alm

additional time for p
assing the tests is thre
pstand the essence
ondly, in the Jearning

arrier-free access to univ
eople with special needs, except for teache

clevators for P
levators with keys are reserved. I'm not tal

reason separate €
ple with disabilities, which are Jocked, and they are also use
-sorders of the musculoskeletal system, chooses

pecialty, but by the principle of access to

iversities also Jack specia

p
to unde

them. Sec
there is no b

peo
them
a unlv

the principle of s
] support centers

ersity nob by
d ramps. Many un

al needs.
moving towards b

ovided 1n materia
1] this leads tO the
itive in compariso
d, accordingly, cann
have adequate CO
is disability: Her

elevators an

ts with specl
port in terms

ster they can
graduated

toilets,

studen .
for stud hem, but there is no Sup

| support, once a seme
fact that a person who
n with other students. H

ot get a job. But he cannot get
nditions for obtaining quality

e is such a vicious circle. In

of education- Support is pr
od stamps: A
¢ cannot

give money, fo
ty is not compet

a universt

from
eln the la

compet
a job be

knowledge

bor market an
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2() 5 o a1 W
15. together with KazNPU named after Abay, we opened one such center wi
nter where

coorc 1na . P .
rdinators provided special support to students with disabilities. Now v
: ve are

working with KazNU. a]-Farabi and TarSU im. Dulati, as well as with Al
i : . ’ ith Almat

nt University and other universities. Most universities cite the fi },;
ac

Manageme
o create all the necessary conditions for people

that they do not have the means t

ain that t
:c workers through employment centers: they help

with special needs, expl he equipment is very expensive, etc. In thi
’ . 118

attract publ
disabilities read books, record audio and accompany them

such people to always be present in universities on an
with disabilities, especially I and II groups will

regard, we have to
young students with
I would like

o1l exals.
and then people

ongoing basis,
not have big problems.

Ali AmanbacV, Chairma on of Disabled Organizations of Kaza-

n of the Uni

is area are observed only in the legislative

khstan:
- Ul’lfortuna,tely, successes 111 th
plan. In my opinion, we have no performing discipline. If everything is done
in cities of republican significance - in Almaty and

well somewhere, for example,
n other region oblems. As for employment, I

n build hundreds of factories, but if a person with special needs
doesn 1al sidewalks, and there will be no
d these plants? Unfortunately, we

bility, because if you are in a
akes us disabled is not

g there are still pr

Astana, then i

that we €&

, G
his housé, t go along norn

why do he nee
anding disa
patient. What m

note
doesn’t Jeave

still have & medl '
e called & patient Of

inability to take care of ourselves and the

wheelchail’ you ¢ the
leg amputati ] OF ralysis, bU . . . |
i hat ¢ adapted ground, that 18, ab inaccessible environment.
infrastructt® = o nt all these features, this issue could be resolved.
£ we took 1nt cco , :
Now, ! p— that people with special needs are sick people and
ople 2 :
When many p diial J material support from potatoes and sugar, this does not
they receive M " must be done as in the West, so that people can move
Jem !
colve the Prob hem, €tC
hat jobs & c ated fo t . ‘ ¢ :
freely, S tha that the Jaw estabhshed a three-per cent quota 10T employing
a
They used 0 S1 s, 0O this quota i from two t0 four percent. Even the
r1al NeEY .
pcople W spcc‘la o pinion; orsened the whole process. After all, when 1t was
legislatio self, 1 tylt s possible to force a person with special needs to enter
ercent® 2 lar terprises unfortunatel do not
enough P Jole work Fven large enterPIEEs tely,
here 30 peoP

enterpris
36



agree to employ
| y people of this ¢

the process by which this cetegory, although the state m :
at th(\ l(, lS]dt l l 1€ qUOta 1S Carrled out \Ve prop d ust Stllctl}, ('Olltl‘()]

gislative level, s osed to r _
, 5o that at least one person was empl 0 resolve the issue

nployed at enterpri
erprises.

ea
a () , .

with specie
special needs nee ' i
it e ods to get a higher education. But what
st universitics are i ' ' . |
ities are inaccessible to such people? In thi rhout educarion
: - 1s regard ’
v appear _ , we also hav
maty appeared the services of “Invataxi”. whi )
axi”, which are

problems. Here we have in Al

financed by the state. Now we ta
and thanks '
hanks to this they have full access to both work and stud
study. As for b
enefits,

s receive somewhere around 54,300 tenge per

ance. Do you think a person in a city can llilirontll, and
about people receiving disability bznszlitthat
an be resolved effectively, becasusoir

l{e 3 . ,)

in our group I invalic
this is an increased allow
[ am not talking

think that all these issues €
tics there are not so many people with special needs i
S 1n

a] needs should be given the opportunity to find
but not to live on benefits alone, they shouldn .
y VR not

kind of moncy?
groups II and III. I
according to official statis
our country. People with spec
job and get higher education;

feel disadvantaged.

Anlanbjke Ergalieva, r of the PUth FOlllldatiOIl “Umit Suppo t C
rt Center

directo
our activities, aimed at a specific target audience that
, tha

from childhood, according to the rumors of group III
f their rights s discriminated againsi;

disabled since childhood, some from
he I1I group of disability,

specifics of
disabilities
at the exercise O
 They are

g disab
d they are assigned t

when definin
pon rea adulthoo

birth, but U
syes them of al

which ultimately dept1l
they are not declare
wyer and some m

For exampleé:
also deprived of notarial, legal, 12
hool education in specialized kin
bsolutely not ready

ter receiving pr e-scl
ment to (zero) classes, a3 they are &
n does not meet international stan-

ing impail '
The process © . complete scondary educatic
ial schools for children with hearing
literacy, and understanding of

dards, as @ rest
.mall vocabulaly,

impairment have &
xt is o y 20-40

the written
After gradt
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] benefits.

d in housing preferential
edical preferential services. Af-

dergartens, children with hear-
for school.

programs, they are

poor written

ools, graduates are forced to receive SeC-




ondary specialized educati
y R pecialized education and go to colleges and universitie 1
vide incomplete se . : ' s, as schools pro-
plete secondary education. Currently, in the Republic of Kazal .
azakhstan

thlm-(\ are 24 special boarding schools for deaf and hard of hearing child
which from 150 to 300 children receive } Sl st
cnowledge. At the end i
of special schools

sraduates, to continue their further education, enter secondary ial
VEPRNEN B C e ) 'y specialized edu-
cational institutions. And the educational institutions of some cities d l u
et : o : es do not have
arants for students with hearing impairment, and where there are grant

rant programs

f and hard of hearing people, t
islators. With regard to universities, I note that

1e Republic of Kazakhstan there is a single sign

for dea o ar
. here are no experts accompanying the learn-
ing process - s1gll Janguage tral

in none of the universities of tl
despite the fact that all existing universities have been ac

language interpreter;
of conditions for training for people with disabilities

credited for the qvailability

in general[18].
nt of hearing-impaired people also remained an out-

The issue of employme
cording to the results of various P

hree percent quota for job crea
f the Soviet past n society that deaf and hard of hearing

cleaners and seamstresses is also un-

ograms and normative legislative acts

sider ac
tion has remained inactive. The

For example, &t

prevailing stereotype ©
people should work 88 janitors, shoemakers,
. these positions people of a special category cannot find jobs.
le with hearing disabilities is the

o employment of peop
literacy and knowledge are low. Regarding the issue

The main
(ljfuiiiigjgbaroun ountry; there are also unresolved problems in this aspect.
' the mail difficulty in traveling around the country by air and rail
he penefits established by the state in accordance with
Jowest in comparison with people with dis-
t people with hearing disabilities create
ment of Kazakhstan’s de-
disability allowance and

arrier, and their

For exampleé;
is the lack of penefits:

the thi gl. oups | and 11, although moS
I pute to the develop

Wbilities of g .
Nieg 1818 childrem
e - ink we hould not forget that the meager
mograph I 11 work with decent earnings leads people of & special category 0
the lack of st e
~d nee
disadvantag® nd n
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3. Methods and Materials

describes the methods and materials used

nderstand how the research was conducted
order to make 1t

divided into two

Materials and Methods,

It allows you to u
good. It is detailed enough in

licate the study. [t can be

This chapter,
to conduct research.
and to judge if the methods were

available for other researchers to T€P

main parts:
o Description of methods (algorithms that are used)

how they are implemented in my work

e Description of
for garnering

This thesis pro ject will depend upon the following research methods
1is the

for deaf and dump students, for

methodologies that they use for
ith the staff, admin-

d solutions and

results:
t the needs Attend the schools

nding ou .
o Findi® - t technologies and

nd learning processes: Have a discussion W
C sible problem causes an

) of that schools about pos

d videos of Kazakh sign language

Jot photos an
sion together. Take statistics of

data Collect &

o Collecting t . P ot ver
' i elling an ' .
lphabet th the:plsjby region and, if possible, study their financial con-
- pe
af'and dump |
j‘etion ortunitles, etc. |
o f algorithm The technologies like CNN, LSTM will be
t of an
° Developrﬂ
et Scl ol f eaf—and—dump students which placed in Kaza-
ot - i 1] be used for testing the algorithm.
o [mpleme” - egion il
Alma v
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3.1 Speech-To-Text

3.1.1 Dataset

Huge sc
ge scope profound learning fr
This svst l arning frameworks require a bounty of d
s system needs many recor . named informati
L owever ] bc ny recorded expressions and comparing English t o
vever there are barely é ish translations
are barely any open datasets of adequate scale. B lations,
‘ e. Broad datas
set

comprising of 5000 hours of re i
ad discourse from 960
0 speakers was
as gathered.

3.1.2 Algorithm

‘ hat is developed by using deep learning stages of end to end

sing called deep speech. This method is efficient and shows high perf
rfor-

cause of the fact that it connects natural language processing and dee
| p
rent Neural Network which was trained by KAG

g time to be trained as it was required to extract
t data and there is no adaptation to

There is a system t
proces

malce be

learning. Used model is Recur

GLE dataset and took very lon

the training features from the given inpu
Jer audio filtering tools were implemented. Therefore

speakers voice OT some otl
el is keen to have an

mostly because of this kin
crror and nonrccognition.[lZ]
owadays are developed by hard-

Speech recognition systems that are existing
coded stages of processing and they were given specific features as an input data
ata,

and preprocessed data, €g scoustic speech. In order to make the model better
by overcoming the drawbacks listed above, new model must be fine tunned and
Most 0

use a nNew approach for feature data. f the speech systems Were developed
earning algorithms preprocessed audio or acoustic ones. In the

ming these pipelines has been critical, profound learning de-
o restricted job in customary discourse pipelines.

jon on an assignment, for example, perceiving dis-

on, one should difficultly design the remainder of
our framework applies profound learn-

tems[13]. We exploit the limit
ve our

d of problems like noise the mod

by giving deep 1

time where overco
es just

i
terestingly,
ttent neural sys
rks to gain from huge datasets t0 impro
¢ to finish to create translations

Accordinglys t

course 11 an u
the framewol'k

fin

nd taking in fr

proarious situat
for strength. In
ish utilizing intermi

ing start to
amewo

gave by profoul
general execution: Our model 18 prepared star
with adequateé information and registering power, can Jearn heartiness

and hence,
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o .
ome kind of problems like:

Il( (,(.u)l) t 5 4 ‘?l

necessity of training big networks

Firs of the problems that can be faced while c :
‘modcl s about text alignment transcripts of the sonStTCtlng a neural network
input. This challenge was faced by Graves et al., ;Zect;l phat is revieved as an
th.at simply come up with using neural networks which aree;lbllarop osed a method
.ahgned speech. This also can be mproved by implementing se e to work with not
ing. It is expected to use these experiences to satisfy the visio:;eréfll GP U process
learning framework, in light of enormous discourse datasets andoaj conventional
t can outperform progressively confounded customar;ptt:sle-RNN

ropelled somewhat by crafted by Lee et. al.[14] who apph;zlz:z?

preparing, tha
to supplant hand-assembled discourse high

This vision 18 P
1t learning strategies
RNN model explicitly to delineate to GPUs and
. I

plan to improve parallelization. Moreover, w
, we

ous amounts of marked discourse infor

solo componel
We have picked our
a novel model parcel

procedure for amassing enorm
tions that our framework ought to figure out how t
W to

he mutila

of gathered and integrated information, our framework
d speaker variety (counting Lombard Ef-
ob done to manufacture a start

lights.
we utilize

propose a
mation showing t
Utilizing & mix
| commotion an

these thoughts get the j
o moment’s delay less complex than

better on troublesome discourse

deal with.
ower tO practica
er,
work that is without

+ additionally performs

learns p
fect [20])- Taken togeth
sh discourse frame

to fini
nes ye

Conventional pipeli

assignments

Model training
N that is trained to recognizc speeches and

in thing in the system is RN
Let a solitary expression X and mark y be

The mal

construct text i1 English language-

preparing set X = (xl’yl)a (332:?!2), ... Every articulation, z*
i where each time-cut is a vector of sound

) means

examined from &
rangen
are used as highlights, so Zt

s a period ar _
T .

t = Lo

highlights, Tt
41
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the i
itensi
'rlt\" ()f tl
(,])]‘(7‘(1. . 1€ ]),th rec
. 1€ curr
of l e of our model is t lllenCe canister in t}
character 0 ch 1€ s
1\; acter probabilities fo tlange over an info arr ound edge at tin
Model is r the int angem e t. Tl
s made o erpretatio ent 2 int 1€
s at laver idden : ccessi
avel [ are indicated hl | layels, For an infor on
show tl ‘mati
1at ho : on z
is t . , the
he given data as i concealed
input. T
. The

}
) la

! alongsid
gside a setting of
- g of C outli T m
ork on free information f fines on every. The rema
or ever Ain
y step. In this manner, f & non-repetitive la
, for each ti Ve
1 time ¢
the initi
y initial

DI TRV
3 lavers are registered by:
l
bl = g(W'hi +b')

model is depicted on Figure 3.1 ab
pdet 154 - ove. As i
is very simple as there is only one rec o
.  recurrent
long short term memdry 11
ce

ral network
re the model
t term
ime step. SInce the forward and in
turn in roverse
to a computational neck

d neu

The construct
the pictu

ong shot
uted a,t. eaCh t

e seell from
memory,

nd theré is no |

can b

layer 2
s its data o be comp
ive, this little extra ex
of bottle- B a model Wé have made t
roficient 8 could reasonably be expected: registeri
e profoundly improved BLAS procedure ;lng tt]:lee CI;;II}U

g jus ot
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3.2 Hand-Sign-To-Text

3.2.1 Dataset

Gesture language 1s an independent language consisting of gest

oL L. estures, each of whi

consists . . . ) , each of whic

onsists in combination with facial expressions, shape or movement of tl h

. . . ) o . nt of the mo

and lips, as well as in combination with the positive body of the bod "
1e body. These

uages are mainly used in the culture of tl
y use he deaf and har i
rd of hearing for
g for the

l(lllh
.

purpose of communication.
but quite comion: often there is a need to communicate witl
V1011

ment is secondary,
with hearing impairments who are users of sign language

ns that linguistic and sound and linguistic connections have noth-
In addition, gestures in speech are used as gestures, as well as
or gesture articulation used by audible voices. to transmit
.ammatically identical to the verbal language. There
ie off - and most often this has little to do with the

es. The number of sign languages in a country is
e country where

people

This mea
ing in commo?l.
gestures in speech [1]
information by gestures is gt
gestures, old ones d

anguag
r of verbal languages in it. Even In on

esent, there can only be one common language
occur in many situations. How-

are new
development of verbal |

not related to the numbe

anguage Janguages arc pr
of gestures, voice communication can
stems cannot be obtained due to their primitiveness. How-

e sound language, & person instinctively begins to use

several |

The use

r, such gesture SY

eve
e to us

ever, if it 18 possibl

for this gesture: N
are used for traimn

The data that
ican Sign Language alphabet.Where t ‘
classes of nothing, delete and space which ar
ound 90 000 images in training set with

3 of them are
re are ar
(ASL) is 2 natural language[6]

. . at
C-laSSlfy;nlgO i’ Sign Language
size of f Deaf communities in the United

t
as ot Angloph s North America, dialects of ASL
5 d the world, including

e use
ts of Southeas

g of the model consists of pictures of Amer-

he number of classes is twenty nine, where
e very useful while

real time The

220 pX- American
he predominant sign language ©
one Canada. Beside

d in many countries aroun
t Asia. ASL is also widely learned as &

t closely related to French

that serves

o

States and
d creoles al

and ASL-bas® 4 pat
st Africa an ‘

much of Wes . orving 258 lingua franca. ASL is mos

second langt ’ ). It has been proposed that ASL is a creole language of LSF,
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althoueh ASL shows featur :
g shows features atypical of creole languages such a 1
’ s agglutinative

morphology.

ASL originated in the early 19t
(ASD) in West Hartford, Connecticut, from a situation of language cont g
ontact. Since

then. ASL use has propagated widely by schools for the deaf and Deaf :
Despite its wide use, no accurate count of ASL user(s:oﬁz;mbmty
tes for American ASL users range from 250,000 to 500 ggl(l)
hildren of deaf adults. ASL users face s tigma)due

h century in the American School for the Deaf

organizations.

taken. Reliable estin
o number of ¢
f oral language t0 sign language.

a number of phonemic components, such as movement of the
ASL is not a form of pantomime although iconicity
in spoken languages.[15] English loan words are
although ASL grammar is unrelated to
t and aspectual marking and has a
Many linguists believe

persons, including

to beliefs 1n the superiority 0

ASL signs have
and the hands.
role in ASL than
ﬁngerspelling,
rbal agreemen

Jutinative classifiers.
anguage. However, there are several

face, the torso,

plays a larger
often borrowed through
that of English- ASL has V€
productive systen of forming 268

: ect (SVO) 1

ASL to be
alternative proposals to &

3.2.2 Algorithm?

K. Simonyan and

1 VGG
6 layers constructed by

3.2.2.
racy is about 93%,

at consists of 1

, Model 18 very popular as its accu
s trained with ImageNet dataset. There are

d into thousand classes.

There is & CNN m

alled yGG16
¢ algorithm
es clustere

more tha
VGG—16
///,..,— 1T ] — T
— -l - e A
HNM 1| O "'U\i .
~l 7S e | [ 2 Tl B o]0l £ alal
lU’NNﬁ >'6>>>0>>>o.‘:$t;
g >|© >|ZIE| O zZlEelgl o ZI 2| el o| | Rigl
12 (328 12158155199 HEEREE
c|e 88“’ S|o|Y |
o //__.-L-—_—»__-._—L_.____, ;
_///
/” ///
| Figule 3 2: NIOdel
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The Architecture

The architeetype lustrated below is VGGG (Refer to ﬁguz‘eS.B).
21X 2203 294 % 390 % 34
A

1
1x1x
= jE

1096 1 x [ X 1000
—— Ay aey

@ convolution+Rel,1J

@ max pooling
“] fully connected-+Rel U7
fvi’? softmax

Figure 3.3: VGGI16 Architecture.

_ be seen from the picture above the input image must have size 224 x
it L B (R here are 16 layer from which the image passes through. There
e s v TIE.H hich utilizes and look like linear transformation. There
are also several ifjllajefs with differnt architecture: initial and the second fully
are 3 fully connec

have 8192 channels overall and the third one has 1000, while the
connected layers

- is soft-max. , .
I cealed layer are furnished with the correction (ReLU). It jg
< single con
Yy sig

hat none of the systems (aside from 1) contain Local Respose Nr-
. t a 1 ey sy .
]Otlcedk‘ d standardization doesn’t refine the exhibition on the ILSVRC
sation, this Kmd St
malization,

ts expanded memory utilization and calculation time.
rompts
however p

Evet

likewise 1

dataset,

Clonil gurations

I.iely O

onventiona _ e, s 4 initially and
ments follow s Cj tional layer’s width can be small, starts from 6
: PRRELLLSTSE T
7_ Zdity. Col
profundit,

| structure present in design and contrast just in the
o .

=== = "



then after each and every max pool. layer rising by power of 2, till 512

ConvNet Configuration

CConvi-236 ‘
conv3-256

] A A-LRN B C D r
I weight | 11 weight 3 wel el ;
| lavers lavers l la‘;f:;'fm li;;gght 161 weight | 19 weigh
i 2 : < ayers layers
iput (224 x 224 RGB 1mage)
convi-64 convi-64 | conv3-64 | convi-64 | convi-64 | convi-64
LRN couv3-64 | convi-64 convi-64 con\f:w:64
maxpool -
Convi-138 [ conva-128 [ conv3-128 [ conv3-128 [ conv3-128 | convi-179
conv3-128 | conv3-128 | convi-128 conva-l;s
maxpool —
<& | Convi-336 | convi-236 | conv3-256 | convi-236 | comvi-236
conv3-236 | comv3-256 | conv3-256

convi-512

conv3-256 | conv3-256
convl-256 | conv3-256 | convi-256
conv3-256
maxpool
conva-312 | conv3-512 conv3-312 | conv3-512 | conv3-S12 | conv3i-S13
3.3 conv3-312 | conv3-512 | conv3-512 | conv3-5i2
convl-512 | conv3-512 | convi-512

conv3-512
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literally, “residual network”). Deep

e human level of image classification in
d high-level attributes of the end-

act 10w
exue e number of layers laid can enrich the “levels”
1 netWOIk begins to fold, a problem arises: with
er
d inereases and then deteriorates rapidly. A




decrease in training accuracy indicates that not all networl

To overcome this problem, Microsoft has introduced a ld::S arf‘ea.s ! to,,optimize‘
structure. Instead of hoping that every few stacked layelzpd.l.emdual learning
to the desired main view, they explicitly allow these layers tueCtl.y.’ correspond
“residual”. The formulation F (x) + x can be implemented usino COHteslp e
with connections for quick access|[16]. Shortcut connections Sgklileu;a nejcworks
rs and perform identifier matching. Their outputs are added Izo tl;]ee (:utn;z:

laye
Net, you can solve many problems, such as:
) aw.

of stacked layers. Using Res
e ResNet is relatively easy to optimize: “simple” networks (which simply stack

layers) show a large learning error when the depth increases.
t makes it relatively easy to increase accuracy by increasing depth
h other networks. |

e ResNe
which is more difficult to achieve wit

T { ;"."1
~ L
e\/ E\O/ Nl - 56'13)’01'
E £ "' 20-laycr
O Iy s e
20 56-layer +
£ | g
g o 20dayer
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Fi 3.5: The training and testing rate of 90-layer and 56-lauer plain network.
igure 3.9 '
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‘This plot oPpO
ively mind boggling ¢

erfitting. On t
g for regularization and calculations, for examp

fruitful methodology for fixing these systems.
on blunder of the 56-layer arrange

Jternate wonder clarifying it’s
nd the best result
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pointment of the fifty six layered neural network model could be
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asurement. Review t

goals of a picture, for examp
5 30 x 30 picture. The character mapping
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def _shortcut(input, residual):
wnnpdds a shortcut between i
input and residual block
and merges them wi
ith "sum"

# Expand channels

# Stride appropri

¢ Should be int i
input_shape = K.int_shape(input)
residual_shape = K.int_shape(residual)
stride_width = int(round(input shape [ROV AXIS) '

ide_w1e ' - _ / residual_sh
stride_height = 1nt(round(input_shape[COL_AXIS] / residuaI S:Eeing_AXIS]))
equal_channels = input_shape[CHANNEL_AXIS] == residual_sha;eICSANNet—zii:}))

of shortcut to match residual.
ately to match residual (width, height)
f network architecture is correctly configured

shortcut = input
# 1 X 1 conv if shape is different. Else identity.
or stride_height > 1 or not equal_channels:

if stride_width > 1
= Conv20(filters:residuaL_shape[CHANNEL_AXIS],

shortcut =
kernel_size=(1, 1),
strides=(stride_width,
padding:“valid",
1_initializer=
arizer=

stride_height),

"he_normal",

kerne
12(0.0001))(input)

kernel_regul

return add([shortcut, residual])

Figure 3.8: Keras implementation of the block
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profundity continues as before. The structure is shown in Fig. 3.9
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3.3 Summarization

There are a lot of works done on text summarization as problem of big data and
summarization of data is now one of the significant questions of modern research.
For instance, author of the work called ” Unsupervised Text Summarization using
Sentence Embedding ” proposes an approach of text summarization for short
texts [4]. The process includes a number of operations for data preparation and
then for data processing for sgmmarization. The approach is structured very
well and results show good performance. However, its limitation is that this
approach works for English, French, Danish language texts and implementation
of the method is complicated. As it uses skip-thought vectors the process of
training the model takes a long time (from 2 to 7 days).

Another example for text summarization is TensorFlow Summarization method
which uses Recurrent Neural Networks and TextTeaser algorithm[5]. It uses tra-

ditional Seq25eq model that refers to deep-learning approach. Implementation is

not from the easiest ones and the structure is also.
There is another one which is proposed by Prateek Joshi, member of the com-

munity of Analytic and Data Science Processionals community: a method for
ractive text summarization by using TextRank algorithm [6]. It includes con-

ext
tting the text into sentences, implementing

catcnation of all source texts and spli
word embedding for every sentence and calculation similarities of those vectors
3

converting the matrix into graph in order to calculate ranks for sentences and

eventually the selection of top ranked sentences.
From the research done on relative works on this task, it can be stated that

most of the approaches have differences by means of complexity and time con-

sumption.

3.3.1 Dataset

et for text summarization t
ernational news agencies of Kazakhstan - www.inform kz.

Datas ask is constructed by scraping news from one
of the most famous int

For web scraping task
web applications is used.

Qelenium, framework designed for automation of testing
This framework lets control interactions of browser and

51



PC, available on Python, easy to implement and quick. Dataset contains 1422
news in Kazakh language with their title, main text(body), date of publicati
; ication

and keywords (Refer to 3.10).

title
bod
ody date keywords
o Axrayaa «Macar» 6a3apbiHbIH Axtayaa 6yrin 18:32-ge 23- 2017 XbUFbl
TeH xapTbl aymaFbl OpT... wafbIHayAaHAa opHanac... 1 KaHTap MaHFbicTay
03:11  00/bickl, OKuFa
1 BalMHITOHHAH peceiinik BalMHITOHHAH aMepukanbik 2017 XbiNFbi
punioMarTap MiHreH YIaK... aKiMwinik AKLU-TaH WweTT... 1kaHTap OKufa, Amepuka
22:46
2 EnimizaiH GipHewe 06/bICbIHAA KasaKcTaHHbIH GipHewe 2017 KbiNFLl :
)ongaap xabuinap! o6nLiCLIHAR aya paiibiHa 6aiin... 1 KaHTap Aya paiibi, KP
22:24 1M, Kenik
g3 AI Arabia aguakoMnaHuackiHbIR Air Arabia aBaKOMNAHUACBIHbIH, 2017 KbinFl
AcTatia-LLlap/xa pe.- ActaHa-LUapaxa ped... 1 KaHtap Hyp-Cynran,
21:31 KoFam
4 Benrici3 aaam blcTaHbynAa Benriciz agam blcTaH6ynga 2017 KbINFbl
MeLUiT KamaFaTeiHa ok ... MeLLiT XamaFarbiHa oK X... 1 Kazl-(l)Tap Snem
:83
Figure 3.10: Dataset of news from inform.kz
3.3.2 Algorithm
Algorithm workflow contains the following steps:

Convert Paragrap

ways of doing

Prepr
Secondly 1

tion mal'ksa

Sentence

In the next s

xt needs t0 be
it is splitting the s

ocessing th

e text

t is necessary t
stop words from

tokeniza-tion

tep preproces

hs to Sentences

generated sentences.

separated into sentences. One of the most widespread

ource text by period symbol.

o delete unnecessary characters like numbers, punctua,
, _

sed sentences need to be tokenized into words



Calculating weighted frequencies for each word
Further task is to calculate weighted frequency of occurrences for each and ever
word. Weighted frequency of the word is calculated by dividing its frequency tz

most occurring word’s frequency.

Words replacement by their weighted frequencies

The next step is about plugging the frequencies in place of their words respectively
with their weights together and summing them. All the removed symbols and

words during preprocessing step will have 0 weights.

Sentence sorting
tually, algorithm needs to sort the sentences according to their sum of weights

Even
ources text sentences with the highest frequencies

As the summarization of the s

are taken.
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4. Experiments and Results

4.1 Speech—To—Text

model has shown good performance, its accuracy is about 73%
0.

Speech to Text
odel is very keen do depend on trained data, so

The reason for t
d and in or

hat is that the m
der to solve this problem and increase its accuracy m
ore

it is overfitte
model should be trained with more data

data should be collected and
-
1 |nefto world low world
2 |how are you how are you
]
3|my name i my name is
|1
4 |please please
I
5 potential oucomes M——————
—
6|1 am very hungry a very hungry
e

1: Testing results of the model

Figure 4-

______

MV\/"
2 v . 34-la N
0 10 20 30 4-0 syer
% 10 itor. (164) iter. (1c4) 0
Figure 4.2: Training results of the model
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In the picture over, the spotted skip associations speak to duplicating the cha
. - : rac-
ter mapping by the Ws straight term talked about before to adjust the component
. nts

of the data sources. Training results graph explanation: The straight line delin

eates training mistake and the static line portrays testing mistake. The 34-]
: -layer

ResNet accomplishes sub 30% blunder rate, in contrast to the Plain Networl
'K on

the left plot.34-Layer ResNet outflanks the 18-Layer ResNet by 2.8
Table Showing Testing Error o

Residual Connections.

f the various profundities and the utilization of

- plain | ResNet
18 layers 27.94 27.88
34 layers 28.54 25.03

am———

Figure 4.3: Testing Error

can be stated that Skip Connection is an exceptionally fascinating
| Neural Networks that have experimentally appeared

cxpansion b
to expand execution in ImageNet characterization. These models can be utilized

in different assignments requiring Deep systems t00,
mentation, Localization and others. Lingering Networks are not quite the same as

Long Shor Term Memory cells which entryway past data with the end goal that
not all data goes through. Also, the Skip Connections appeared in this article are

basically ma,sterminded in 2-layer squares,
e layer 3 10 Jayer 8. Remaining Net
i t they model the interior

Finally it
0 Convolutiona

for example, Semantic Seg-

they are not utilize the contribution
works are increasingly like Attention
condition of the system contradicted

set is taken as an example of paragraph that is going

.vide the paragraph into sentences as in Fig. 4.4.
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Benricis agam bicTaHbéynaa MELLIT Xamar

K arl

1| xa6apnaiigp! N1aiid.py. bIia OK MayAGipAL, Aen
Xeprinikti BAK 2 aAaMHblH XapaKaT anFaH

AN, bl Typans! xabap

Onap Kasipri ca1Te aypyxaHara Xetkisingi.

a NOUUMA KYMbIC icTen Xarbip.

2

3

4| OkyuFa OpHbIHA

5| Kackei i3iH xacbipbin yAreprex.
TyHi bicTaH6ynaa TyHri kny6Tars!

Ecke cana Kereliik, OTKeH
ayAblpbin, Kbipbin casiFaH

KoHaKTapAb! €p afjam KeniKTeH OK X
onatblH.
CoHFbl AepeKTep 60ii
)apanaraH ekeH.

Ssipre ewoip naHKecTiK yib!

lo

LiHWA, 0N 39 agamabl enTipin, 69-biH

M Gyn opeKeTTi 63 MOiiHbIHA anFaH XOK,

(o [~

Figure 4.4: News text from the data-set

Sing the teXt

Preproces
rs and words were removed from all sentences of th
e

essary characte

All unnec
paragraph. (Refer to Fig. 4.5)
,

word ___— Frequenty Weighted Frequency

genricis 1 s

agaM ___—1 2 1.00

LioTanoya | —— 2 ——

meLiT 1 Y

anarareh?_{— 1 -

1
x(aYAb'PP-b' | — 0.50
Figure 4.5 Converted paragraph
Sentence tokenizatlon
. sided into words in order t . _
Prepl‘ocesse sentences were divl I to assign weight and
ranks further
gencies for each word
Calculating weighted ¢9 |
word of the P aragraph which are not stop words were given their
Bach o e jes (Refer to Fig. 4.6)
X uenc '
d fred ”

weighte



Word F .
Conricia requency - Weighted Frequency
anam > 0.50
bicTaHbynaa 5 1.00
meit 1 1.00
)amararbiHa 1 0.5
- » 0.5
ayAbIpAb! 1 1.00
naiidpy A 0.50
keprinikTi 1 0.50
6aK 1 0.50

0.50

are 4.6 Calculated weighted frequencies

Fig

ment by their weighted frequen cies

Words replace
plugged instead of their assigned words (Refer to F
o Fig. 4.7)

All frequencies were

cTaHbynAa mewit 0.5+1+1+0.5+0.5+140.5
: .o+

Genricis apam bl .
wayAbIPAb! naiig py 0.5+0.5=6.0

xamaraTbiia 0K
[ | eprinikT apaMHbIH apaKaT anFaHel
0.5+0.5+0.5+0.5+0.5=2.5

M
M Kisinl 0.5+0.5+0.5+0.5=2.0
Haa nonmuva yMbic icTen 0.5+0.5+0.5+0 -
: . .5+
=3.0 0.5+0.5

(=Y

Lo i

oy
5 M 0.5+0.5+0.5+0.5=2.0
acke cand kereiik eTkeH TyHi bICTAHOYIAR 0.5+0.5+0.5+0.5+0.5+
(i kny6TaFs! KOs apAy! ep aA3M 0.5+0.5+0.5+0.5+1+0 5
6 KeniKTeH oK may,qblpbm Kbipbin canraH 1+0.5+0.5+0.5=9 5 .5+
| pexTep govibiHLLa aAaMAb! 0.5+0.5+0.5+0.
=3.0 5+0.5+0.5

coHFbl AC
enTipil sapanara :
yiibIM gpekeTTl moliHbiHa |0.5+0.5+0
= 3.0 '5+05+0.5+O'5

sipre naﬂuecrix

9
M
4.7: Words replacement

Figure

=

\o

Sentence sorting
ith highest ranks
ted & d the ones wi were chosen for t}
Sentences are 507 ) r the summar
¢ (Refer t° Fig. nary
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1 Ecke cana KeTeilik, 6TKeH TyHi blctanbynga TyHri
kny6TaFbl KOHaKTapgsl ep afaM KenikTeH OK Xayabipbin,
Kbipein canFaH GonateiH. benrici3 apam blctanbynpga mewit

XaMaFaThHa 0K Xaypeippel, nen xabapnanpel Jlad.py. Okura
OpHbIHAA MONUUMA XyMmblic icTen xaTteip. COHFbl gepekTep
GoibiHwa, on 39 agamAsl entipin, 69-biH XapanarFaH eKeH.

Figure 4.8: Summary

It can be seen that chosen texts could summarize the initial paragraph very
well without loosing important information. The paragraph’s summary can be

judged easily. In order to have more instructive and meaningful summary several

top ranked sentences can be included in output.
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5 Discussions

Deep learning algorithms are very cool and effective things t
0 use in a mod
ern

er science field. However,
f data. During the work I have faced with numb
number

‘t i
l

comput
s with very large scale 0
d the overa
er of my computer. As the data that should b

e used

work
of problems that affecte
problem is about the pow

to train my model is Very large

RAM size and GPU to process it. As a solution for this
problem I hav

e used

Google Colaboratory that provides with 12GB NVIDIA Tesla K80 GPU
GB of RAM, 62.40 GB of free space as & Memory that can be used du k 12.72
rlng the

s. [t was much more e
nection. If t

away from the process whi ‘o
, while training the model

11 time, efficiency and performance. The first
: rs

(eg. hand sign to text model) it required bi
1g

frective and faster. However here the second probl

he internet connection is weak G(,)o o
ay through you et
Because if the process is cut in a middle, the model h

In order to solve this issue after making some res o
f saving it and even if the connection is losiaZ;h
of code that run in console of browser iz

Colaboratory m

it is a big problem-
the start.

be trained from
on the internet ound oneé way. ) .
last changes will be saved. This piece

shown below:
) kconnect()
jon C ckConnec L]
runct10r, g( orkind
dogumené. uery’Selector("C"la"‘t""]‘bar'ﬂJ utton#connect™).click()

ting data loss in case of connection interruption

ck for preventing the trained data loss - checkpoi
- <point.

one more 1!
ed model to that time. It is very useful

.« of train

CheckpointS -5
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when your model is very deep and it take a lot of time to train it. I save the

checkpoints on the middle of training process. In pytorch is very easy to save
and load pretrained models. So, in my opinion it is the good solution for data

scientists who have same issues.
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6. Conclusion

This research work pro i
poses the solution of academic i i
nequity problems of
stu-

dents with specific disabilities

se the commun

ating an algorithm that transforms hand gestures int
into

like deafness. The main task was to construct
ruct a

system that will ea: ication between deaf and dumb stud
ents and

the environment by integr

text, speech into text and etc. P
text. Conversion is realized by extracting information from speech signals. T
. nals. 1wo
6 were trained and compared. Results of research work
T

models ResNet and VGG1
have shown that it is possible t0 build an algorithm for deaf and dumb 1
pcoples.

According to the fact that there is no comfortabl
it is vi s kind of system / algorithm. It is

ty in education an
portunity to gain knowledge and get a job only
knowledge first. By reaching the equity in
d disabled people by means of reduc-
d save such people from isolation

roposed system converts multilingual speech into

e conditions provided nowadays

tal to implement thi

at universities,
d society In general, see potentials of dis

possible to reach equl
abled people and give them the op
by equalizing the chances of getting
tion, we can help both government an
reasing work power an

rch will include imp
ties and colleges. Also for text summa-

ation for Kazakh texts as a

educa
ing unemployment, inc
d loneliness: Further resea

sphere, speciﬁcally in lectures of universi
rization implementation of abstractive text summariz
it will involve 1ts implementation in the main

d. In addition to that
In addition to this, dataset of audios in

ting texts into gesture.
be collected in order to train Speech-To-Text model for
audio-books, audio versions of popular

Jementation of it in educational

an

new metho
r conver
e must
ataset may contain

nd most frequent au

system fo
Kazakh Janguag
Kazakh Janguage- D

h dictionaries a

dio messages On MEeSSENgELs.

Kazak
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