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Abstract
Interactive Online Platform to Study Georgian Polyphonic Music

One of the most important challenges facing modern educational system
nowadays is wide implementation of Information Systems and Technologies in
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Educational Institutions. New technologies, Internet, mobile devices become an
integral part of everyday life, especially for younger generation, who are the main
participants of university and not only university education. Therefore, it is of key
importance to enrich the educational process with new technologies and make it
more attractive and interesting for modern "technological" students and teachers.

In the represented dissertation work there is considered a new interactive
online web-platform named "GeoFolk.ge", designed to teach Georgian Folk music.
A web-platform is implemented based on the experience accumulated by leading
world institutions, and adapted according to the specificity of the sphere of
implementation.

The most important factors determining the success of the technology-
enhanced learning process are: motivation of the students, consistency, complexity
and progression of the learning process - stages from simple to hard, reward systems,
clear video-audio material, effective and original methodology to study and examine
new material, usage of artificial intelligence to create automated interactive learning
environment, etc. Careful examination of the factors listed above will allow keeping
learners throughout the whole educational process and ensure their maximum
engagement in the learning proces, in order to get the best possible results.

An eLearning course and its supporting electronic resources presented on the
online platform are designed to create the most efficient and flexible learning
environment for end-users and, at the same time, to facilitate gradual exploitation
of the study material. Also, the platform developed within the frame of the
represented dissertation work creates a very interesting environment for
interdisciplinary cooperation and combines modern information technologies and
art. The outcome of this cooperation goes beyond the boundaries of both spheres
and creates the equally attractive atmosphere for everyone who feels the charm of
the polyphonic and homophonic music, and the beautiful colors of the art.

In the chapter of the dissertation - Literature Review — there is discusses the
stages of the development of technology-enhanced learning process, reviewing the
leading European and American experience in this direction. Special attention is
paid to Massive Open Online Courses - so called MOOC - to their organization, the
importance of advantages of their implementation in the educational process. The
same chapter discusses the main features of the modern educational web-platforms,
their main components and the tasks that solves this technological innovation in the
educational process.

Modern approaches to conducting the learning process allow not only to
really involve all modern multimedia and communication technologies in the
learning process, but, at the same time, to create and manage the individual
educational trajectory of participants through the learning content, in the
conditions of the diverse educational services presented on the market.

In the same chapter there is discussed the possibilities of using Big Data
Technologies in the modern online educational process.

Besides, in this part of the dissertation work there are discussed the main
challenges facing the modern educational institutions, which arise in response to
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the rapid development of modern Information Technology. The papers published in
recent years, focused on the development of educational institutions, are discussed
in details, and the main forecasting trends are considered in the light of the
introduction of Information Technologies.

The third chapter of the dissertation work is fully devoted to the research,
conducted by the dissertator, within the frame of the dissertation thesis. Namely,
steps and stages of the preparation of electronic learning resources are described in
detail; the process of transition to electronic learning resources is described: from
the idea of the project to its realization - interaction and communication between
the client and the performer; the principles of organizing the scenario-based
learning process and its advantages in the process of creating an individualized
learning environment are described.

In the third chapter of the dissertation there is discussed the information-
logical model, which creates the basis of the online platform of Georgian polyphonic
music. There is described the main principle of the online platform operation, and
technologies used in the development process.

Specifically, we used the project Dejavu Project with an open code, for audio
fingerprinting (audio print) with Python.

Audio fingerprinting is an audio print, that comprise some of the sound
compact representation (be it music, the environment that surrounds us, etc.). These
voices are injecting information on specific sound. The purpose of audio
fingerprinting is to catch a sound fragment, such as a song, in order to differentiate
it from another number.

The audio print is a combination of the has, which is undergoing computer-
based processing based on audio file spectrograms. From an audio FFT signal source
loudness and amplitude is identifiable. The algorithm provides a deep analysis of the
file, because without this the noise levels will hamper the reception of the audio file.

During the audio file processing there is generated a diagram, where the
spatogram lines from the first seconds of the duration of the file are taken, which is
the logotype depicting functions, amplitudes, frequencies.

Local maximum can be found based on high conductivity filter and general
picture processing techniques.

After the creation of an audio file spectrogram, it is necessary to find peaks
on amplitude. Determine the peak as a (time, frequency) pair that corresponds to
the amplitude. Other couples (time, frequency) around it have less amplitude and
are less sensitive to the noise caused by differnet soucres.

One of the main reasons for the use of peaks (peaches) is their resistance to
noise.

The peaks are divided into target zones and each zone is separated by a
leading point. Each peak from the target area is connected to the leading peak. Then
it is possible to create a hash for each peak, which consists of the frequency of each
pair of peaks and the distance between them.
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Finding the peaks requires a big computer load, but it is not all. The peaks
are combined using their own discrete time and frequencies, in order to create a
unique encrypted code in a specific time period called a print.

For our particular case, the audio fingerprinting is an optimal option that
requires some knowledge on how to process the signal and basic mathematics.
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