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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.



AHyatTna 

By 3epTTey 2KyMbICbI CaHbIpay CHAKTbI epekiwe MyregekTiri Oap cTydeHTTep- 

Ail, AKAQCMMAJIDIK TEHCIZAIK Moceseepill WellyAl ycbuiagbi. Herisri MiligeT - KOJI 

KMMblUIapbIH MoTiHre, Celiey/] MeTIHTe 2KoHe T.0. aliHavlbIpaTbIH aJIVOpUTML 

CHTI3Y APKbIIbI CAHbIPAy 2K9HE MbLIKAY OKYLbVIAP MCH KOPIAaraH OpTa apacblH- 

Harb 6aiiaHbicTbl KeHifeTeTin 2Kylieni Kypy. ¥YCbIHbIIFaH 2Kyile op-TYpMi TiI- 

Heri cefieyni MaTinre alinasapipagpl. 2X yMbICTbIH 2KaHaJIbIFbI Me€H epeKIIeJiri - 

6yn Kylie KasaK Timinge »xyMpbic icrelini, Telegram OoTpinja 2y3ere acbIpbiia- 

Jb! 2KOHE OJ! aKbICHI3. Typyienipy cefiviey CHYHaJIWAPbIHAH AKWApAT aJly APKbWVIbI 

2ky3ere ACbIPbINALbI. 7K ylie *KacaHAbI MHTeeEKT VicTepi MeH MALLUIMHaJIbIK OKbITY 

QITOpHTMAcpi Ko gany apKplibt Python Tisinge xacantran. 1K ympicrply Hcri3ri 

6aFbITbI OHbI OiiM Oepy caslacbIHJa, aTal afitTkaHa yHNBepcuTerrep MeH KOJIIe- 

JoKLepAin, AepicTepinge enrisy, Oy engzeri OitiM Mew OimiMHin anya TeHTIrine 

KOJI 2KETKI3Y1IC MAHDI3J[bI POs] ATKAPALLI.



AHHOTauua 

Ira uccheyqoBaTenpeKasd pabota mpegmaraer pelleHHe mpo6slem akagemMuyeckoro 
HepaBencTBa CTYJCITOB C oco6bIMH NapyWweniAMi, TaKIUMH Kak rlyxota. OciioB- 

Has 3a4ada COCTOHT B TOM, UTOObI CO34aTb CUCTeMy, KOTOpaa o6jleruuT OGUeHHe 
M@*KY TIYXOHEMBIMM CTYAeHTAaMU M OKpy2Kaloulelt cpexoit nyTem uHTerpanun 
QJITOPUTMa, KOTOPbIii MpeoOpa3yerT *ecTb! PyK B TEKCT, peu B TeKCT 1 T.4. IIpen- 
jlaraeMan CHCTeMa MpeoOpasyeT peu Ha HeCKOJIbKU3 A3bIKax B TeKcr. Hopn3Ha u 
OPHIMHAJIBHOCTb paOoTbl 3aKJUOYaeTCA B TOM, YTO 9Ta cHCTeMa paOorTaeT Ha Ka- 
3AaXCKOM ASbIKe, peayiu30BaHa Ha Gore Telegram u saBsinetca beciWiaTHott. TIpeo6- 
pasoBaHHe OCYUNCCTBIIAeTCA MYTeM M3BICYeHHA HHCOpMALNM 13 peueBbIX CurHa- 
nop. Cuctcema pa3paboraua Ha a3bike Python c HCNOJIb3OBaHIICM MCTOJIOB HCKYC- 
CTBCHHOPO HHTeJWIeKTa II AJITOPHTMOB MallMHHoro o6yyenns. OcHOBHOe BHUMaHHe 
B padoTe yAeJIsHeTCA €@ BHEAPCHHIO B o6pa3zoBaTerbHyIo ccbepy, B YACTHOCTH, B 
NCKUMAX YHMBEPCMTETOB HM KOJI Ke, UTO HI'paeT BarxKHyI0 POJIb B LOCTUDKeHHN 
HHKJUO3MH HM PpaBeHCTBO B O6pa30BaHH B CTpaue.
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1. Introduction 

1.1 Motivation 

Communication between people is an integral part of our life. It’s even difficult 

to imagine 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 

frst 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 vidco 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 

suffer 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 people with disabilities to receive full and equal 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 people. 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 

volume 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; 

e 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; 

possess 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 elements of distance education in temporary disabilities (long illness, not 

able to attend school) 

@ 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 reasons 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 AI 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 these 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, 

machine 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 introduction 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 

"Conclusion" 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; 

e 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? 

e 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 technologies", 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 disabilitics 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 

Science 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; 

e 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 
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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 an 
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 I 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 a 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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ns and bathrooms. 

bilities. These © 

be absolutely in any 

Braille. 

ooms have special kitche 
outside help 

room. And even the inscriptions in 
people with disa 

hair can 

re duplicated in 

r everyone Unfortunately, in none of th 

e A chance for § 
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countries people with disabilities can lead such a full life. Only in sing] , ingle 

schools é ‘] Is and only as an experiment disabled wheelchairs attend classes with 

healthy children. In higher education institutions, however, people with 

| in full-time. For those whose loved ones can afford 

to study and live in Austria, this is a chance for a full life and a well- 

paid job in the future. For example, Vienna Technical University has a 

support and adaptation at the university for people in 

disabilities cannot studv 

special program of 

wheelchairs, hard of hearing and visually impaired 

Technical University of Vienna - projects for students with disabilities The 

f the Researchers Service Center (MFE), which has been operating 

ann-En, states that the center works so that 

articipate in university 

director 0 

since 1997, Magdalena Furm 

dents have equal rights 

y Mon 

and opportunities to p 

day from 14:00 to 16:00 and Thursday from 

ch MFE without an appointment and express 

cts. Especially for students with 

Barriers" was created. 

all stu 

research projects. Ever 

10:00 to 12:00, you can approa 

icipate In university proje 

the group "Technical University without 

lists provide support and try to re 

g for people with disabilitie 

a, desire to part 

move the barriers that 

s. The office is located 
disabilities

, 

University specia 

1 the way of learnin 

0, Resselgasse 4, 4th floor. 

s According to WHO (World Health 

ies in the 

arise 1! 

in the library at 104 

ple with disabilitie 

more than 1 

world population. 

y 110 (2.2%) of the po 

billion people with disabilit 

Significant difficulties in 
Organization 

pulation, and a severe 

world, which 1 

s that the probability 

Thus, according to 

with disabilities is lower by 35%, and 

Studying in Austria can change the 

all conditions created for the 

nexorable and indicate 

the statistics 
is 1 

h disabilities
 is lower. 

of finding a job for people wit 

the WHO 
among men 

90% than in healthy people. 

n who nee 

33



2.0. . ; 
0.2 Significant prior research: Kazakhstan 

of comfo ‘Ce C i i iti 

employment. 

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

Civil Society (ARGO), in 2017, about 630 thousand disabled peop! 

tered in Kazakhstan. Out of 40 thousand people living with ectnitios th ne 

Almaty, only 3.9 thousand people work, and 25 thousand people ot voskin , 

ith higher education and professional qualifications cannot get a job “ue 

In 2015, First president of the Republic of Kazakhstan N. Nazarbayev signed 

tion on the Rights of Persons with Disabil- 

the Law on Ratification of the Conven 

eliminate 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 

Ww 

ities, which aims to 

ensure their right to work, 

istice, personal integrity, fr 

mobility. 

abilities and children with disabi 

] support categories of the population. 

1 needs being realized, including 

access to jt 

dom of movement, 
individual 

the rights of women with dis 

vulnerable and in need of socia 

ats of citizens with specia 

How are the rigl 

the right to work? What difficulties do they encounter when moving around 

Kazakhstan
? These 4 

answered by the chairman of the Union of 

Disabled Organizatio
ns ) 

baev, the president of the NGO 

ger "Parhat Yusupdzhano
v 

_ation of Peop 
iblic Foundation he Support of Deaf Persons 

rector of the Pu 

Amanbike Ergal 
"Umit

" 

hanov, president of the pu 

Park 
wi disabilitie

s" Zhiger ": 

people with disabilities
 to work, then we need to 

jobs for people with disabilitie
s, according to 

disabilities
. The quota for the 

le with 

stablished by local executive bodies 

f jobs determined by the 

uestions are 

f Kazakhstan 
Ali Aman 

le with Disabilities" Zhi 

" Center for t 

ieva. 

blic organization "Youth organi- 

_ If we talk about the right of 

recall the statutory
 rules for quoting 

-g must provide work to peoP 

loyment 
° ersons with disabiliti

es is € 

a 
of two to four perce f the number 0 

not get jobs on quotas, 

of groups I and II can 

cies to employ people 

d even government agen 

it is easle 
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W] a ° wy . . . 5 

ith disabilities of group III, who, in principle, are abl 

; not see or move in wheelchairs practicall ; . 

‘ases Teomadaninati 
ally remai ‘boar 

ases of discrimination of people with disabilities als J n overboard. 

sends a resume to the employer and duri 
so occur when such a person 

yer, ring an interview tl 1ey are denied 

ent. For example, abroad, 1 
; ied employ- 

ample, abroad, in the USA, people with visual impairments are giver 
; 

re given 

itomat 
. 

iatic machines for selling soda and ordinary water, which 

nt agencies. Thi a 
g s. This can be called "positive discrimination", 

ave such preferences if the issue concerns an ordinary 

eT 

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 are not taken seriously. Firstly, such people 

emis 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 munber of problems. 

people 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 

rstand the essence 

ondly, in the learning 

arrier-free access to univ: 

eople with special needs, except for teache 

elevators for P 

levators with keys are reserved. I’m not tal 

reason separate ¢ 

ple with disabilities, which are locked, and they are also use 

‘sorders of the musculoskeletal system, chooses 

pecialty, but by the principle of access to 

iversities also lack specia. 

p 

to unde 

them. Sec 

there 1s no b 

peo 

the principle of Ss 
] support centers 

‘versity not by 
s. Many un 

d ramp 

port in terms 

ster they can 

graduated 

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 

Some uni 
-< provided in material 

All this leads to the 

itive in comparis
o 

d, accordingly, 
cann 

have adequate co 

is disability. Her 

od stamps. 
e cannot 

give money fo 
ty is not compet 

a univers! 

ein the labor market an 
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2() 5 exe oy Ww) 

15. together with KazNPU named after Abay, we opened one such center wl nter where 

coOorc ila . nv) 
. 

rdinators provided special support to students with disabilities. Now v we are 

working with KazNU. al-Farabi and TarSU im. Dulati, as well as with Al 

Thi . 
. 

? 
ith Almat 

nt University and other universities. Most universities cite the f ‘ 
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 
y . is 

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 
oh 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: 

- Unfortunately, 
successes 

11 th 

plan. In mv 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, 1 

n build hundreds of factories, but if a person with special needs 

doesn 
ial 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 c@ 
? 

. 

his house, 
t go along norn 

why do he nee 

anding disa 

patient. What m 

note 

doesn't leave 

stil] have @ med! 
: 

e called 4 patient oF 

inability to take care of ourselves and the 

wheelchair, ¥ 
it the 

leg amputatl ) oF ralysis, 
. ; . 

© 
hat + adapted around, that 18, 4m inaccessible environment. 

nfrastructur® 
; unt all these features, this issue could be resolved. 

f we took int cco 

; 

Now, ! je assume that people with special needs are sick people and 

ople @ 

, 

When many P vical d material support from potatoes and sugar, this does not 

they recelve a 
ts must be done as 1n the West, so that people can move 

j 
ne robl m 

solve the P 4 jobs 4 created for them, etc 
| 

treely, 8 that J nat the! established a, three-percent quota for employing 

They used 6° . veods, 20” this quota ig from two to four percent. Even the 

aria, nee 

. 

people W spec opinion, orsened the whole process. After all, when it was 

logis! atio self, 2 me was possible to force 4 person with special needs to enter 

ercen”» 
7 lar terprises unfortunatel 

do not 

enough shree P ople work. even large ¢” erprises, 
ately, 

here 30 peor 
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agree to employ } y people of this c 

the process by “hich this category, although the state must stri 

at the legislative | 1 the quota is carried out. We proposed 
' strictly control 

, 
OLS a ive 

. 

Sse t * 
. 

8 evel, so that at least one person was empl hae Heise 
nployed at enterpri prises. 

It is 
V 

[i 
_ is much more lease 

e@ fi 
p easant Vv hen a person earns himself d . o find a job, a 

JOD, person 

with special special needs nee ; 

+e most tin reeds to get a higher education. But what 

st universities 
are | 

| Wane 

ersities are inaccessible to such people? In thi about education, 

y ; 
11S regard 

: 

maty a . ; 
, we also have 

y appeared the services of “Invataxi”, whi | 
axi’, which are 

problems. Here we have in Al 

financed by the state. Now we ta. 

and thanks to this they have full access to both work and study. A 
udy. As for benefi ts, 

Is receive somewhere around 54,300 tenge per montl 

ance. Do you think a person in a city can i“ 
1, and 

about people receiving disability renee 

an be resolved effectively, versace 

| nec ke people of a special category to work and stud 

study, 

in our group | invalic 

this is an increased allow 

I am not talking 

think that all these issues C 

tics there are not so many people with special needs i 
nm 

al needs should be given the opportunity to find 

. 

a 

but not to live on benefits alone, they should . 
) ‘ no 

kind of money? 

groups II and III. I 

according to official statis 

our country. People with speci 

job and get higher education, 

feel disadvantaged. r of the Public Foundation “Umit Support Cent er 

directo 

our activities, aimed at a specific target audience, that ; a 

from childhood, according to the rumors of group III 

f their rights is discriminated against 

disabled since childhood, some from 

he III group of disability, 

disabilitie
s 

at the exercise 0 

_ They are 

when defining disab d they are assigned t 

birth, but up” rea 

ately dep?! 

adulthoo 

1 benefits. 

d in housing preferential 

edical preferential services. Af- 

dergartens, children with hear- 

for school. 

programs, they are 

declare 

also deprived ° 
, legals er and some m 

hool educatio 
ecialized 

kin 

bsolutely not ready 

which wtim 

te! receivig 
pre C 

ch 

ng impairme 
go to (zero) classes, a8 tey are @ 

an -e58 incomplete econdary education does not meet international
 stan- 

e proces 

| 
| 

d e ,, result of which 8} aduates 
of special schools for children with hearing 

ards, as ¢ 

i 

ell 
mall vocabulary,

 poor written literacy, and understandi
ng of 

impairm 

the writte? 
text 18 only 20 40 percent 

| 

Af aduating from pecial schools, graduates 
are forced to receive sec- 

ter 8F 
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ondary specialized educati 
| y specialized education and go to colleges and universities, as school 

vide inco 3) A . . 
, as Schools pro- 

mplete secondary education. Currently, in the Republic of Kazakt , azakhstan 

there are 24 special boarding schools for deaf and hard of hearing child 

° . 

‘ 
. 

1 
. 

dl 

which from 150 to 300 children receive knowledge. At the end of sp i ; whe e cial schools, 

vraduates, to continue their further education, enter secondary specialized ed 

- vf 7 . . . 
. ° 

1a. Ize e u- 

cational institutions. And the educational institutions of some cities do not | not nave 

vrants for students with hearing impairment d 
g ‘ 

, and where there are gr grant programs 

€ and hard of hearing people, t 

islators. With regard to universities, I note that 

,e Republic of Kazakhstan there is a single sign 
for dea 

here are no experts accompanying the learn- 

ing process - sign language 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 

eredited for the availability 

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

The issue of employme 

cording to the results of various Pr 

hree percent quota for job crea 

£ the Soviet past in society that deaf and hard of hearing 

shoemakers, cleaners and seamstresses is also un- 

of a special category cannot find jobs. 

le with hearing disabilities is the 

ograms and normative legislative acts 

sider ac tion has remai 

For example, @ ¢ 
ined inactive. The 

prevailing stereotype ° 

peop 

ledge are low. Regarding the issue 
The main 

. b 

' 

languagt un ountry; there are also unresolved problems in this aspect. 

ing aro 

of moving © _, difficulty i traveling around the country by air and rail 

he benefits established by the state in accordance with 

lowest in comparison with people with dis- 

t people with hearing disabilities create 

ment of Kazakhstan’s de- 

ariel and their 

iti 
oups | 4 

abilities
 of ° children

: and contribu
te to the develop t of 

families,
 118° © kk we sl ould not forget that the meager disability

 allowance
 and 

mograph ] think k with decent earnings leads people of a special category to 

le wol 

the lack of st 
4d nee 

disadvan
tas® nd 2 
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23 Methods and Materials 

describes the methods and materials used 

nderstand how the research was conducted 

order to make it 

divided into two 

Materials and Methods, 

It allows you tou 

good. It is detailed enough in 

licate the study. It can be 

This chapter, 

to conduct research. 

and to judge if the methods were 

available for other researchers to rep 

main parts. 

e 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 

vis 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 ov 

¢ Fn 
t technologies and 

nd learning processes: Have a discussion W 

sible problem causes an 

1 of that schools about pos 

d videos of Kazakh sign language 

lot photos an 

sion together. Take statistics of 

in tl 
e Collect! g their spelling and text ver , 

: 2 

Iphabe 
le b region and, if possible, study their financial con- 

_dump peop 

eaf-an 
| 

‘pion 
ortunities,

 etc. 

| 

| | 
f algorithm 

The technologi
es like CNN, LSTM will be 

t of al 

e Develop™ 

“ 
Scl ool for deaf-and-

dumP students which placed in Kaza- 

station 
1] be used for testing the algorithm. 

e Impleme” 
*te20 “egiod aii 

Alma 
v 

39



3.1 Speech-To-Text 

3.1.1 Dataset 

Huge sco ‘olou arn} am ge scope profo d . y fr - nd learning frameworks require a bounty of named informa 

1s system needs Mé : . ] EB eee 
; \ needs many recorded expresslons and comparing neglish translati 

rowever ‘ear . . 

nsiations 

ver there are barely any open datasets of adequate scale. Broad dat | . ataset 

comprising of 5000 hours of read discourse from 9600 speakers was gathered 
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 perfor- 

cause of the fact that it connects natural language processing and deep 

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 

nance be 

learning. Used model is Recur 

GLE dataset. and took very lon 

the training features from the given inpu 

rer audio filtering tools were implemented. Therefore 

speakers voice OF some otl 
el is keen to have an 

mostly because of this kin 

crror and nonrecognition.[1
2| 

owadays are developed by hard- 

Speech recognition systems that are existing n 

coded stages of processing and they were given specific features as an input data 

ata, 
and preprocessed data, eg: acoustic speech. In order to make the model better 

by overcoming the drawbacks listed above, new model must be fine tunned and 

Most o 

usc a new 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- 

a restricted job in customary discourse pipelines. 

ion on an assignment, for example, perceiving dis- 

e 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 

time where overco 

es just 

course in ai U 
- 

the framework for strength. Interestingly, 

vioing intermittent
 neural sys 

rks to gain from huge datasets to impro 

Our model is prepared start to finish to create translations 

d registering powe!, can learn heartiness 

ral execut ‘nformation 
al 
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6 . 
ome kind of problems like: 

ne CCSS t y < et 

necessity of training big networks 

Firs of the problems that can be faced while c 

mode! is about text alignment transcripts of the eae a neural network 

input. This challenge was faced by Graves et al., nd th that is recieved as an 

that simply come up with using neural networks which are able to osed a method 

aligned speech. This also can be improved by implementing se e to work with not 

ing. It is expected to use these experiences to satisfy the eat SPE prowess 

learning framework, 10 light of enormous discourse datasets snd ach conventional 

+t can outperform progressively confounded sctomary techies 

ropelled somewhat by crafted by Lee et. al.[14] who applied eatly preparing, tha 

to supplant hand-assembled discourse high This vision is P 

it learning strategies 

RNN model explicitly to delineate to GPUs and 
| 

n 

plan to improve parallelization. Moreover, w , we 

ous amounts of marked discourse infor 

solo componeél 

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 

a moment’s delay less complex than 

better on troublesome discourse 

deal with. 

ower to practica 

er, 

work that is without 

t additionally performs 

learns Pp 

fect [20])- Taken togeth 

sh discourse 
frame 

to fini 
nes ye 

conventiona
l pipeli 

assignments 

Model training 

he system is RNN that is trained to recognize speeches and 

Let a solitary expression x and mark y be 

The mai 

construct 
text in English language- 

preparing set X = (x',y')s (2?,y”); _.. Every articulation, 
2° 

i where each time-cut is a vector of sound 

) means examined
 from @ 

rangen are used as highlights
, so % 

_ is a period ar 
. 

T" . 
t= fo” 

highlights, Lt 
4l 

Spectrogra
ms



the int Intensi sitv. of t} 

. 
“ le p’ 

. tive of our model is t te canister in th 

of charac 

Oo ch 

€ so 

1aracter 
probabiliti 

ange over an inf 
und edge at ti 

Model i 
ilities for the inte 

O arrangemen
t 

tne t. The 

Model is made 
rpretati 

x int 
| 

out of 5 hi 
on. 

oasu 
. 

units at le 

hidden 
| 

CCESSION 

‘ 
avar 

a . 

an 

lay e! l are indicat
ed 

! ch yers. 
For an informa

ti 

ow that Ao i ton x, t 
1S 

. 

? he Cc 

the given 
data 

as | oncealed
 

input. T! . lhe 

J 5 ? 

{ 
uv’ alongsi gside a setti ing of C' outli 

° . 

u 

work on free information f tines on every. The remain 
n for ever 

un y step. In this manner. for g non-repetitive layer 

’ each ti 
. 

me ¢, thei , the initial 

2 loageare 3 lavers are registered by: 
l nl = g(W'h; + ©) 

cture of RNN model and notation 

‘cure 3-1: Stru 

model is depicted on Fi igure 3.1 above . As it 

is very SI y simple as there 1s only one recv  recurr 

ort term memory, 
4s long short term memo 

ent 

, ; 
ory cel 

ime step. Since the forward and in r | 

evers 

turn int 
° 

o a computatio
nal neck 

s its data to e 

‘ve, this little extra ex 

e have made t 

onably be expected
: register

ing the Rel, 
u 

improved BLAS procedure on the GPU 
of bottle. 

B 
yoficient

 as could reas 

e profou
ndly 

g jus ol 
AQ



3.2 Hand-Sign-To-Text 

3.2.1 Dataset 

Gesture language is an independent language consisting of gest 

ae oo, 
estures, each of whi 

C sists apy 
. . . 

» a O whic 

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

. . . . Logs ; 
nt of the mo 

and lips, as well as in combination with the positive body of the bod uth 

ne body. These 

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

. 

purpose of communication. 

but quite common: often there is a need to communicate wit] VITO 

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 common. 

gestures in speech [1] 

information by gestures is gi 

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 languages are Pr 

of gestures; voice communicatio
n 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 is possibl 

for this gesture. 
7 

are used for trainin 

Iphabet. Where t 

delete and space which ar 

ound 90 000 images in training set with 

(ASL) is @ natural language[6] 

ties in the United 

g of the model consists of pictures of Amer- 

. ig 1 L nguage a 
he number of classes is twenty nine, where 

ican Si 1 a 

classes of nothing, 

e very useful while 

3 of them are re are ar 

. . at 

classify 0 to 
Sign Language 

size of 2 . 
f Deaf communi 

ae 
s North America, dialects of ASL 

ost of Angloph d the world, including 

e use 

ts of Southeas 

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 @ 
.d creoles at 

t closely related to French and ASL-base 
d pat 

st Africa an 

much of Wes : serving as 2 lingua franca. ASL is mos 

second lang! ). It has been proposed that ASL is a creole language of LSF, 
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although A shows featur 
eh ASL shows features atypical of creole languages, such as aggl 

’ agglutinative 

morphology. 

ASL originated in the early 19t 

(ASD) in West Hartford, Connecticut, from a situation of language contact. 5 act. Since 

then. ASL use has propagated widely by schools for the deaf and Deaf con 

Despite its wide use, no accurate count of ASL users Ne bee 

yates for American ASL users range from 250,000 to 500 00 

hildren of deaf adults. ASL users face stigma due 

h century in the American School for the Deaf 

organizations. 

taken. Reliable estin 

a number of ¢ 

f oral language to 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 in the superiority O 

ASL signs have 

and the hands. 

role in ASL than 

Angerspelling, 

rbal agreemen 

lutinative classifiers. 

anguage. However, there are several 

face, the torso, 

plays a larger 

often borrowed through 

that of English. ASL has Vé 

productive 
system) of forming 288 

: ‘ect (SVO) | 

ASL to be & 

alternative 
proposals to & 

6 layers constructed by K. Simonyan and 

at consists of 1 

Model is very popular as its accuracy is about 93%, 

5 trained with ImageNet dataset. There are 

d into thousand classes. 

There is @ CNN ™ 
called VGG16 

e algorithm 

es clustere 

more the 
vGG-16 

a
r
t
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The Architecture 

The archit ecfure illustrated below is VGGI16 (Refer to figure3.3), 
224 * 224 x Gd 

1 

Lx 1x 
= re 

1096 1 x ! x 1000 a ES Bey 

fF convolution +ReLU 
i max pooling 
—) fully connected+ReLU 
‘mat softmax 

Figure 3.3: VGGI16 Architecture. 

. be seen from the picture above the input image must have size 224 x sh Ge GS here are 16 layer from which the image passes through. There me (ae ee - hich utilizes and look like linear transformation. There are also several one 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 
- js soft-max. 

7 CE oe cealed layer are furnished with the correction (ReLU). It ig “r single con y sing 
hat none of the systems (aside from 1) contain Local Respose Nr- 

é ‘. ) “Jy *,8 

— d standardization doesn’t refine the exhibition on the ILSVRC ‘zation, this Kind st 
nialization, ts expanded memory utilization and calculation time. rompts 

Evert 

likewise 3 

dataset, 

oni gurations 

riety oO 

-onventiona . bie Ts 4 initially and 
ments follow a“ r tional Jayer’s width can be small, starts from 6 ; peas adity. Col profundalt, 

1 structure present in design and contrast just in the 3 . 
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then after each and every max pool. layer rising by power of 2, till 512 

ConvNet Configuration 

~ conv3-256 - 
conv3-246 

A A-LRN B Cc D ¢ 

I] weig ‘ele 3 Wei eT . 
ee - wei “avers - n a 6 weight 19 weight 

—_. 2 . ‘ ayers layers 
mput (224 x 224 RGB image) 

conv3-64 conv3-64 | conv3-64 | conv3-64 | conv3-64 | conv3-64 
LRN couv3-64 | conv3-64 conv3-64 conv3-64 

maxpool - 

conva-128 | conve-128 | conv3-128 | conv3-128 | conv3-128 | conva-128 

conv3-128 | conv3-128 | conv3-128 | conv3-128 
maxpool 

<~ | convd.256 | convs-256 | conv3-256 | conv3-256 | conv3-256 
conv3-256 | conv3-256 | conv3-256 

conv3-256 | conv3-256 convl-256 | conv3-256 | cony3-256 

conv3-256 
maxpool 

cova-S 12 conve-512 conva-512 | conv3-512 | conv3-312 | conv3-ST2 
= 21> | conve-s!2 conv3-512 | comv3-512 | conv3-312 | conv3-S12 

. convi-512 | conv3-512 | conv3-512 
conv3-512 

a maxpool 

ee conv3-512 conva-212 

conv3-512 cony3-512 

convl-512 

conv3-512 

conva-512 

conv3-512 

conv3-4]> 
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ee 

Figure 3.4: The Co 

1 network ( 

itional ne medium-, an 

| F000 
ee _ softsiax 

a configuration. 

literally, ‘ residual network’). Deep 

d high-level attributes of the end- 
7 t low-, 

oe e number of layers laid can enrich the “levels” 

networ" begins to fold, a problem arises: with 
er 

P increases and then deteriorates rapidly. A 
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crease in training accuracy indicates that not all 

To overcome this probl networks are easy to optimiz 
problem, Microsoft has introduced a deep “ 4 

structure. Instead of hoping that every few stacked | ee ens stacked layers dir 

to the desire i, , yers directly corres 

' sired main view, they explicitly allow these layers to c er 

“residual”. , . 
orrespond to a 

al’. The formulation F (x) + x can be implemented using neural networl 
- . 

‘al networks 

‘th connections for quick access[16]. Shortcut connections skip o 
- - . ne or more 

rs and perform identifier matching i nt g. Their outputs are > added to the he outputs lave 
Net, you can solve many problems, such as: 

’ cho. 

of stacked layers. Using Res 

e ResNet is relatively easy to optimize: “simple” networks (which simply stack 
) 

ack 

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 

a 
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Figure 3.5: The training and testing rate of 20-layer and 56-lauer plain network. 
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pointment of the fifty six layered neural network model could be 
The disap 

ystem, or the celebrated 
ed on the enhancement work, instatement of the s 

accus 
g angles are particularly simple 

‘detonating slope issue. Evaporatin 
evaporating | 

ay, the creators contend that the utilization of 

to fault for this, be that as it m 

Batch Normaliz 

numerous hypotheses cl 

to their Shallow partners, i 

for clarification an 

systems h 

— The Residual Block. 

ation guarantees that the slopes have sound standards. Among the 

arifying why Deeper 

t is once in a while better to search for experimental 
Networks neglect to perform superior 

outcomes 
d work in reverse from that point. The issue of 

preparing profound 

neural system layer 

as been reduced with the presentation of another 

x 

identity 

Fi (x) + x relu 

sidual block 
Figure 3.6: Re 

racter mapping ; it is only responsible for includ- 

the layer ahead. 

asurement. Review t 

‘cture, for examp 

The character mapping 

hannels of easy route to 

and F(x) to 

Nonetheless, some of the time 

hat a convolution activity 

le a 3x3 convolution 

to extend the c 

weased bY av This takes into account the information x 

wing layer. 
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def _shortcut (input, residual): 

unuadds a shortcut between i input and residual block and merges them wi ith "sum" 

# Expand channels of shortcut to match residual 

# Stride appropriately 
to match residual (width height) 

# Should be int if network architecture is correctly configured ured. 

input_shape = K. int_shape(input
) 

residual_shape
 = K. int_shape(resid

ual) 

[ROW_AXIS] / residual_shape [ROW_AXIS] )) 

stride_width 
= int (round ( input_shape 

- nt (round( anput_shape [COL_AXTS] / residual_shape
 [COL AXIS] )) 

stride_heigh
t = 

equat_channel
s = input_shape [CHANNEL_AXTS] == residual_shape

 [CHANNEL AXIS] 

shortcut = input 

#1 xX 1 «conv if shape is different. Else identity. 

or stride_heigh
t > 1 or not equal_channet

s: 

if stride_wid
th > 1 

shortcut = J 2 et eritersa
residuat_sh

ape [CHAINED ATS" 

kernet_siz
e=(1, 1); 

tride_width, 
stride_height

), 

strides=(s 

padding="va
lid", 

{_initializ
er= 

arizer= 
kerne 

“he_normal", 

12(@.0001)) (input) 

kernet_regul 

return add( {shortcut
 residual] 

) 

as implementation 
of the block 

Figure 3.8: Ker 
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profundity continues as before. The structure is shown in Fig. 3.9 ig. 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 summarization. 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 
catenation of all source texts and spli 

word embedding for every sentence and calculation similarities of those vectors ? 

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. 

Selenium, framework designed for automation of testing 

This framework lets control interactions of browser and 
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PC, available on Python, easy to implement and quick. Dataset contains 1422 

news in Kazakh language with their title, main text(body), date of publication 

and keywords (Refer to 3.10). 

title body date keywords 

9 Akrayaa «Macat» 6a3apbitblH Axktayga 6yriH 18:32-ge 23- 2017 KbUIFbI 

TeH KapTbl ayMaFbl OPT... wiaFbiHayfaHga OpHanac... 1 KaHTap ManFbictay 

93:11  CbMbicb!, OKuFa 

1 BawmHrroHHan pecelinik BawMuHrTOHHaH aMepukavibik 2017 >KbINFbI 

Aunnomattap MiHreH YWAK... aximuinik AKLU-TaH wert... 1 kaHtTap Okura, Amepuka 

2 Enimisgin GipHewe oOnbicbinaa 
KasakcTaHHbilt GipHewe 2017 >KbINFbI ; 

konpap KAGbINAb! o6nbicbiHga aya paiibina Gain... 1 KaHTap Aya paiibi, KP 

22:24 IIM, Kenix 

Air Arabia apnakomnaHnacelHEltt 
Air Arabia aBvaKOMNaHMACKIHBIH, 

2017 KeINF bl 4 

3 Actaka-WWapaa pe... Actaxa-LWapapka pei... 1 KaHTap yp-Cyntan, 
21:31 KoFam 

Benrici3 agaM bictan6y4a 
Benrici3 agam bictax6ynga 2017 KbINF I 

4 mewiT KaMaFaTblHa OK ..- MelwiT KaMaFaTbIHa OK XK... 1 KattTap nem 

Figure 3.10: Dataset of news from inform.kz 

3.3.2 Algorithm 

Algorithm workflow contains the following steps: 

Convert Paragrap 

ways of doing 

Secondly 1 

tion marks, 

Sentence 

In the next § 

xt needs to be 

it is splitting the s 

e text 

t is necessary t 

stop words from 

tokenization 

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 ‘o 

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% Q. 

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 

_ 
4|hello world 

low world 

2|how are you how are you 

fn 

3|my name Is my name is 

mnt 

4|please 
please 

|_— 
5 potential ouco

mes outcome 

| 
6 || am very hungry a very hungry 

ee 

1: Testing results of the model 
Figure 4. 

ied 

Ay 

2 
’ 1 

34-la - 

0 10 20 30 rm ota 

2% 10 iter. (164) 

iter. (104) 
0 

Figure 4.9; 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 34-1 -layer 

ResNet accomplishes sub 30% blunder rate, in contrast to the Plain Networl rk On 

the left plot.34-Layer ResNet outflanks the 18-Layer ResNet by 2.8 

Table Showing Testing Error 0 

Residual Connections. 

f the various profundities and the utilization of 

ee plain | ResNet 
18 layers 27.94 27.88 

34 layers 28.54 25.03 
—— 

Figure 4.3: Testing Error 

can be stated that Skip Connection is an exceptionally fascinating 

1 Neural Networks that have experimentally appeared 

expansion t 

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

in different assignments requiring Deep systems too, 

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 

asterminded in 2-layer squares, 

1 8. Remaining Net 

del the interior 

Finally it 

) Convolutiona 

for example, Semantic Seg- 

they are not utilize the contribution 

works are increasingly like Attention 

condition of the system contradicted 

get 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 bictaH6ynfa mewiT KaMaF a ami 

1] xadapnaiigbi Jlaiicp.py. Pina OK MAYABIPABL Abt 

Keprinixti BAK 2 anaMHbih KapakaT anFrau 
vorerkaH. bl Typanbi xa6ap 

Onap Kasipri coTTe aypyxanara «KeTKIsINAI. 

a nonuyna xyMbIC icTen *aTbip. 

2 

3 

4| OKwFa OpHbIHA 

5] Kackei isin KacbIpbin ynrepreH. 

TyHi blctan6ynaa TyHri Kny6TaFo! 
Ecke cana KeTenik, OTKEH 

aypbipbin, KbIpbin Caran 
KoHakTapAb! ep ayam KeNiKTeH OK * 

6onatTblH. 

CoHFb! AepekTep 60K 

apavlaFaH eKeH. 

Qsipre ew6ip slaHKecTik yiibt 

lo
 

biHwa, on 39 agampbl entipin, 69-bIH 

m 6yn apeketTi ©3 MOMHbIHa anFaH >KOK, 

[oo
 
|~
 

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) 
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pigure 4.9: Converted paragraph 

Sentence 
tokenizatio? ‘ided into words in order t . 

Preprocess© 
sentences were div! 

r to assign weight and 

ranks further. 

uyencies for each word 

Calculating weighted fred 
| 

Ww of the P aragraPh which are not stop words were given their 

Bach ane _ 
ies (Refer to Fig- ) 
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Word Frequenc y Weighted 

6enrici3 
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; 
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MeWIT 
1 

1.00 

waMaFatblHa 
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3 
0.5 

1.00 

Kay AbIPAbI 
1 

“ 

0.50 

naivicbpy 
1 

—— 

0.50 

KeprinikT! 
1 

a 

0.50 

6ak, 
1 0.50 

Figure 4.6: Calculated weighted frequencies 

ment by their weighted frequen cie
s 

Words replace 

plugged snstead of their assigned words (Refer to Fig. 4 
ig. 4.7) 

All frequencies were 

— craHoyiaa MewiT 0.5+141+0.5+0.5+1405 
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a
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a pexrep Golbiiite apamael
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. . 

Is 

couFel AE 

emipin oP 
exert MoM 
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4.7: Words replacement 
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Sentence 5° ting 
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S sa orted @ d the ones with highest ranks were chosen for the summa. 
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. 
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en 
t (Refer + Fig. 
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1 Ecke cana KeTevik, @TKeH TYHi blcTaH6ynga TyHri 
Kny6TaFbl KOHaKTappb! Ep agaM KeNikTeH OK xaysippin, 
KbIpbin CanFaH SonatbiH. Benrici3 agam blctaH6ynga mewit 
aMaFaTbHa OK xaypbippAbl, men xabapnanwoy Jlaih.py. Okura 
OpHbIHAa NonuuMA MyMbIC icTen xaTbIp. CONFI HepeKTep 
Gotttinwa, on 39 agampb) enTipin, 69-bIH MapanaFaH 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 
o use in a mod ern 

er science field. However, 

f data. During the work I have faced with numb number 

it ] 

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 

aboratory that provides with 12GB NVIDIA Tesla K80 GPU 

GB of RAM, 62.40 GB of free space as a memory that can be used du ; 12.72 

ore effective and faster. However here the second ring the 

nection. If the internet connection is weak a 

away from the process, while training the oe 
through you 

Because if the process is cut in a middle 
, the model h as to 

In order to solve this issue after making some solv | rese 

f saving it and even if the connection is lo ae st the 

of code that run in console of browser j is 

ll time, efficiency and performance. The first 
rs 

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

Colaboratory 
may 

it is a big problem. 

the start. 

be trained from 

‘ound one way 0 

on the internet 
ors 

will be saved. This piece 

ion cli ; . 

funct1 (works g" ); 
tor (colab- toolbar -button#conneck") .click() 

e bl: Preventing data loss in case of connection interruption 

ck for preventing the trained data loss - checkpoi - Kpoint. 

one more t ed model to that time. It is very useful 
-¢ of train 

Checkpoint
s - 5 59



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 1 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. lwo 

6 were trained and compared. Results of research work 
T 

models ResNet and VGG1 

have shown that it is possible to build an algorithm for deaf and dumb i 
peoples. 

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 equi 

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 ynemployme
nt, inc 

d loneliness. 
Further resea 

specifically in lectures of universi 

mentation of abstractive text summariz 

it will involve its 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-Tex
t model for 

audio-books, audio versions of popular 

lementation of it in educational 

an 

new metho 

ry conver 

e must 

ataset may contain 

nd most frequent au 

system fo 

Kazakh jJanguas 

Kazakh language: 
D 

h dictionar
ies a. 

dio messages on messengers. 

Kazak 
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