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ANNOTATION

For the diploma: "Development of generative song patterns. Creating dataset using metadata from

music files",

developed by Vsevolod Mazur, Chisinau, 2024.

Keywords: audio, neural networks, data learning, metadata, frequencies, chords, dataset,
spectrogram

The purpose of this work is to study the metadata of audio files, both identification and music, from
the perspective of their use for training analytical and generative neural networks. Creation of a program
for extracting audio metadata and generating a dataset based on them.

Tools used: Python programming language, VS Code, Music files

Explanatory note contains: introduction, 4 chapters, conclusions, bibliography with 18 titles, 27
figures, 1 table, 2 annexes.

Chapter 1: It contains an analysis of the research area, identifies possible issues and benefits of
the existing solutions and defines potential solutions.

Chapter 2: Describes the principles of creating a system designed to obtain a set of data, fulfilling
the set conditions and not violating the copyright of musical artists.

Chapter 3: Describes the algorithm of operation of the developed system and also demonstrates
the results obtained.

Chapter 4: Describes all management aspects of project implementation from planning to product
sales and profitability.



ADNOTARE

Pentru diploma: " Dezvoltare de modele inteligente generative pentru melodii. Crearea unui
set de date folosind metadatele din fisiere muzicale ",

dezvoltat de Vsevolod Mazur, Chisinau, 2024.

Cuvinte-cheie: audio, retele neuronale, data learning, metadate, frecventa, acorduri, set de date,
spectrograma

Scopul acestei lucrari este de a studia metadatele fisierelor audio, atat de identificare, cat si muzicale,
din perspectiva utilizarii acestora pentru antrenarea retelelor neuronale analitice si generative. Crearea unui
program pentru extragerea metadatelor audio si generarea unui set de date pe baza acestora.

Instrumente utilizate: Limbajul de programare Python, VS Code, fisiere muzicale

Nota explicativa contine: introducere, 4 capitole, concluzii, bibliografi cu 18 titluri, 27 figure, 1
tabel, 2 apendixuri.

Capitolul 1: Contine o analiza a domeniului de cercetare, identifica posibilele probleme si
beneficii ale solutiilor existente si defineste solutii potentiale.

Capitolul 2: Descrie principiile crearii unui sistem menit sa obtina un set de date, indeplinind
conditiile stabilite si fara incalcarea drepturilor de autor ale artistilor muzicali.

Capitolul 3: Descrie algoritmul de functionare al sistemului dezvoltat si, de asemenea,
demonstreaza rezultatele obtinute.

Capitolul 4: Descrie toate aspectele manageriale ale implementarii unui proiect, de la planificare
pana la vanzarea produsului si obtinerea profitului.
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LIST OF ABBRIVIATIONS AND DEFINITIONS

. Bach chorales - vocal music for a choir consisting of four voices: soprano, alto, tenor, bass
(SATB).

BPM — Beat per minute, in musical terminology, tempo - which is measured in bits per

minute.

. Musical scale - the tonal basis of music. It is a set of tones from which can build melodies

and harmonies. The tones of a scale are ordered according to their pitch.

. Arrangement - musical adaptation of an existing composition, adding differences from the
original composition.

Guitar TABs - is an easy-to-read notation system that allows guitarists to learn how to play
practically anything by themselves.

DAC - digital-to-analog converter is a system that converts a digital signal into an analog
signal.

. Daw —is a program that can be used to turn a regular computer into a sound recording center.
This software provides all the processes associated with creating music. It can be used for
various tasks: sound recording, mixing, mastering, etc.

. VST (Virtual Studio Technology) — a format for runtime-dependent (native) real-time plugins
that plug into audio editors.

. BGM — (Background music) is a combination of musical and sound accompaniments that is

actively used to create an atmosphere against the background of other activities.



INTRODUCTION

Currently, there is a wide distribution of applications built on neural networks throughout the

world. In turn, such applications have begun to be actively used both by us, in everyday life, and by
developers, artists, scriptwriters, and many other professions.
In new smartphones, the main innovations concern "intelligent assistants" built on the basis of neural
networks and helping in everyday life. If earlier each subsequent update of the phone model was
accompanied by significant hardware improvements, but today, for example, almost all improvements
in the quality of photos on a smartphone are associated with improved artificial intelligence technologies
aimed at post-processing the received photos by changing the color parameters, as well as improving the
quality of the video shot by drawing additional frames, thereby increasing the number of frames per
second, thereby improving the softness of the picture.

Modern video cards work on a similar technique. Currently, the processor market is trending
towards reducing the process technology, i.e. reducing the size of resistors and increasing their number
per unit area. Thus, processors are now manufactured using a 3 nm process technology, and research is
underway to introduce a 2 nm process technology, therefore, to increase productivity during this period
of time, both in the CPU and GPU markets, most of the increase in productivity directly depends on Al
cores, due to which productivity with the same process technology can be higher. Modern real-time
visualization technologies render images using such Al cores, thereby increasing the number of
displayed frames, which in turn adds smoothness to the picture in games and movies, also due to the
additional rendering of intermediate frames.

Quite often, they began to use image generation to create concepts or find inspiration. Or use text
assistants to speed up systematic work that does not require human creativity. Artificial intelligence is
actively used in cars as cruise control, allowing cars to move in traffic, adhering to markings, braking in
traffic jams based on the braking of cars in front, and also analyzing speed limits and traffic lights around,
using cameras, radars and lidars. All these technologies allow increasing the user's productivity, or
correcting his actions, assisting him. Thus, actively participating in a person's life.

The implementation of artificial intelligence technologies and generative neural networks is a
modern method of optimizing most of the technical processes in companies, thereby allowing to save
development budgets by saving the budget requested for outsource, as well as adding chats based on gpt
for a chat consultant who can direct the user to the desired page taking into account their requests.
Although this technology is currently considered new and fashionable, it has the potential that some
often overestimate.

For the most part, "creative" neural Models are used by people and companies that are not carriers
of the analogue profession. For example, when Stable diffusion became publicly available, “non-artists”
began actively polluting various platforms for artists, including Pinterest, DeviantArt, ArtStation and
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others, with generated images created using neural networks, which caused a very negative reaction
among people working or actively engaged in artistic creativity, not because they "take away their work"
but because often in such works there were mistakes that a "non-artist" would not see, from composition
to anatomy, and those who use such platforms for improving their own skill, starting to use generated
works as a reference, they get bad habits, which slows down their improvement. Or, for example, there
were cases when companies entrusted customer service to a neural network and suffered losses.

It should be understood that this technology is not a replacement for current professions, but only
a convenient tool for work that should be implemented in the work cycle, but not replace the worker
himself. Understanding this, can not only speed up the work but also raise the level of the employee, due
to his memorization of different solutions, which the neural model demonstrates to him, which will
increase his knowledge base and teach him to use them. The same applies not only to work, but also to
training, hobbies. With the help of neural networks, can learn languages and engage in those types of
hobbies that seemed distant due to the complexity and lack of understanding of how everything works.

Such types of hobbies include creating music.
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