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ABSTRACT

This paper briefly describes the concept of generative
artificial intelligence in music composition, highlighting
the innovations and challenges brought by this technology.
After an overview of the types of models used in training
generative algorithms and specialised software for music
composition, the case study analyses two of these
applications. The article concludes with a reflection on the
challenges brought by this technology and how these
systems support musicians in the creative, compositional
act.
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INTRODUCTION

The use of computers in the arts is nothing new. Various
programs that assist the artist in the creative process have
been in use for many years. But with the development of
artificial intelligence, these systems have improved and
continue to develop at an accelerated speed.

Last year ChatGPT was launched, an event that shook the
world and started a strong competition in creating these
types of interfaces/systems. Using Large Model Language
(LLM) models, specifically Reinforcement Learning from
Human Feedback (RLHF)
(https://openai.com/blog/chatgpt), the bot manages to
generate surprisingly accurate responses that some
associate with “human logic”. While many also mention
those “hallucinations” that occur in responses, the results
of using ChatGPT systems in almost all areas are
significant. The ability and the speed of these algorithms
to process huge amounts of data (big data) is remarkable.
All this has caused a kind of “hysteria”, not only among
technology users, but also in the scientific or artistic world.
Generative artificial intelligence tools have begun to
change the way research is conducted. Highly
sophisticated analytics and predictions based on processed
data can also be used constructively in research
(Ghassemi, Birhane, Bilal, Kankaria, Malone, Mollick,
and Tustumi, 2023; Noorden and Perkel, 2023). And the
potential to create new content (in the form of text, audio,
video) is increasingly being exploited in artistic fields such
as music, graphics, film and various other areas of the arts.

REZUMAT

Lucrarea de fata descrie succint conceptul de inteligenta
artificiald generativa in compozitia muzicald, evidentiind
inovatiile si provocarile aduse de aceasta tehnologie.
Dupa o prezentare a tipurilor de modele folosite in
antrenarea algoritmilor de tip generativ si a unor
programe specializate in compunerea muzicii, in studiul
de caz sunt analizate doua dintre aceste aplicatii. Articolul
se incheie cu o reflectie asupra provocarilor aduse de
aceastd tehnologie si modul in care aceste sisteme sustin
muzicienii in actul creativ, compozitional.

Cuvinte cheie

Inteligenta artificiald generativd, muzicd, modele
generative, Stable Audio, AIVA.

INTRODUCERE

Folosirea computerului in domeniile artistice nu este o
noutate. Diversele programe care asista artistul in procesul
de creatie sunt utilizate de foarte multi ani. Dar odata cu
dezvoltarea inteligentei artificiale, aceste sisteme s-au
perfectionat si continud sd se dezvolte intr-un ritm
accelerat.

Anul trecut a fost lansat robotul de inteligenta artificiala
ChatGPT, eveniment care a bulversat lumea si a dat startul
unei concurente acerbe in crearea acestor tipuri de
interfete/sisteme. Folosind modele lingvistice mari (Large
Model Language, LLM), mai exact Reinforcement
Learning from Human Feedback (RLHF)
(https://openai.com/blog/chatgpt), robotul reuseste sa
genereze raspunsuri de o acuratete surprinzitoare pe care
unii o asociaza ,,logicii umane”. Chiar daca se vorbeste si
despre acele ,halucinatii” care apar In raspunsuri,
rezultatele utilizarii sistemelor de tip ChatGPT in aproape
toate domeniile sunt semnificative. Capacitatea si viteza
acestor algoritmi de a procesa cantitati enorme de date (big
data) este remarcabila. Toate acestea au provocat un fel de
»isterie”, nu doar 1n randul utilizatorilor de tehnologie, ci
si In lumea stiintificd sau artisticd. Instrumentele de
inteligentd artificiala generativa au inceput sd schimbe
modul in care se desfasoara cercetarea. Analizele extrem
de sofisticate si predictiile pe baza datelor prelucrate pot fi
folosite in mod constructiv si In cercetare (Ghassemi,
Birhane, Bilal, Kankaria, Malone, Mollick si Tustumi,
2023; Noorden si Perkel, 2023). Iar potentialul de a crea
continut nou (sub forma de text, audio, video) este
exploatat din ce In ce mai mult si in domeniile artistice,
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But these spectacular results are not without real
challenges. A quick review of some of the article titles
shows that some aspects are much more complex than we
imagined, and enthusiasm for the “under any
circumstances” of these artificial intelligence algorithms
should be more... cautious: “ChatGPT generates fake data
set to support scientific hypothesis”; “Scientific sleuths
spot dishonest ChatGPT use in papers”; “Is Al leading to
a reproducibility crisis in science?”’; “Lab take on a kids’
game reveals biases in ChatGPT”, etc. are just a few of the
headlines that have appeared in Nature in recent months
showing that we are in fact using algorithms that we do not
know, we do not always know how and what data they use
for learning (training). Numerous other articles on bias,
discrimination and misinformation draw attention to the
dangers created by these tools. There is also a growing
concern about the ethical and moral issues involved in
using these types of software, the originality or
authenticity of the results produced, as well as issues of
abusive, inappropriate use, the generation of fake news or
the existence of bias in the corpus used for learning.

What is new about these types of tools is that they allow
just about anyone to interact with them in an “almost”
natural way, i.e. through normal conversation.
No technical or specialist knowledge is required to
ask/write about a particular problem or to ask them to
generate content, an image, a video, to compose music or
poetry. All the user has to do is write a text, for example,
“a sketch in the style of Leonardo da Vinci” or “glossary
of music terms”, and Al can create a drawing, a very
similar sketch (with the requested style), even including
that much appreciated patina of time; i. e. it can generate a
glossary of music terms very quickly. The success of these
technologies therefore lies in the speed and accessibility of
their use.

ARTIFICIAL INTELLIGENCE AND
GENERATIVE ARTIFICIAL
INTELLIGENCE

One of the most used words in the last year is artificial
intelligence whose general meaning is “perform tasks
commonly associated with intelligent beings” (Copeland,
2023). Its development in recent years has triggered a
revolution, a paradigm shift in many fields, including the
arts. Artificial intelligence is gradually becoming an
extremely powerful tool with which artists can explore
“new dimensions of creativity”.

Generative Artificial Intelligence

“Traditional” artificial intelligence is capable of
automatically performing tasks and recognising patterns
from a range of input data based on predefined rules.
Generative artificial intelligence is a component of
artificial intelligence and refers to a class of algorithms and
models that have the ability fo generate new content based
on the data they hold, such as text, images, music, but also
computer code, models of physical objects or synthetic
data, i.e. to “fabricate” new data, not just generate.
(IT Gartner Glossary). Generative Al algorithms are
trained on large data sets (big data) and learn to create new
content based on patterns and structures present in the
training data. Basically, using deep machine learning
94

cum ar fi muzica, grafica, filmul sau diferite alte domenii
din arta.

Insi aceste rezultate spectaculoase nu sunt lipsite de
provocari reale. O trecere rapida in revistd a unor titluri de
articole aratd cd anumite aspecte sunt mult mai complexe
decat ne-am imaginat, iar entuziasmul in fata ,,utilizarii in
orice conditii” a acestor algoritmi de inteligenta artificiala
ar trebui sa fie mai... ponderat: ,,ChatGPT generates fake
data set to support scientific hypothesis™; ,,Scientific
sleuths spot dishonest ChatGPT use in papers”; ,,Is Al
leading to a reproducibility crisis in science?”; ,,Lab take
on a kids’ game reveals biases in ChatGPT” etc. sunt doar
cateva dintre titlurile aparute in ultimele luni in revista
Nature si care arata ci, de fapt, ne folosim de niste
algoritmi pe care nu-i cunoastem, nu stim intotdeauna cum
si ce date folosesc pentru invatare (antrenare). Numeroase
alte articole despre partiniri, discriminari, dezinformari
atrag atentia asupra pericolelor create de aceste
instrumente. Trebuie mentionatd, de asemenea,
preocuparea din ce in ce mai mare pentru problemele de
ordin etic si moral pe care le presupune folosirea acestor
tipuri de programe, de originalitatea sau autenticitatea
rezultatelor produse, precum si probleme legate de
utilizarea abuziva, neadecvata, generarea de stiri false sau
existenta unor prejudecdti in corpusul folosit pentru
invatare.

Ceea ce este nou la acest tip de instrumente este faptul ca
permit practic oricui sd interactioneze cu ele In mod
»~aproape” natural, adicd printr-o conversatie normald.
Nueste necesara nici o cunostintd tehnicd sau de
specialitate pentru a Intreba/scriec despre o anumitd
problema sau pentru a-i cere sd genereze un continut,
o0 imagine, un video, pentru a compune muzica sau poezie.
Tot ce trebuie sa faca utilizatorul este sd scrie un text,
de exemplu, ,,0 schita in stilul lui Leonardo da Vinci” sau
»glosar de termeni de muzica”, iar Al poate crea un desen,
o schitd extrem de aseméanatoare (cu stilul cerut), care sa
includa chiar si acea patind a timpului mult apreciata;
respectiv, poate si genereze foarte rapid un glosar de
termeni muzicali. Succesul acestor tehnologii consta,
asadar, in rapiditatea si accesibilitatea utilizarii lor.

INTELIGENTA ARTIFICIALA SI
INTELIGENTA ARTIFICIALA
GENERATIVA

Unul dintre cele mai folosite cuvinte in ultimul an este
inteligenta artificiala, al carei sens general este ,,perform
tasks commonly associated with intelligent beings”
(Copeland, 2023). Dezvoltarea ei din ultimii ani
a declansat o revolutie, o schimbare de paradigma in foarte
multe domenii, inclusiv In domeniul artistic. Inteligenta
artificiala se transforma treptat intr-un instrument extrem
de puternic, cu ajutorul caruia artistii pot explora
,»noi dimensiuni ale creativitatii”.

Inteligenta artificiala generativa

Inteligenta artificiala ,traditionald” este capabild
sd realizeze automat sarcini si sa recunoasca tipare dintr-o
serie de date de intrare, pe baza unor reguli predefinite.
Inteligenta artificiala generativda este o componentd
a inteligentei artificiale si se refera la o clasa de algoritmi
si modele, care au capacitatea de a genera un continut nou
pe baza datelor pe care le detin, cum ar fi text, imagini,
muzica, dar si coduri informatice, modele de obiecte fizice
sau date sintetice, adica sa ,,fabrice” date noi, nu doar sa



techniques, they search for and identify patterns in the
structures of this data, and then generate similar, unique
content that mimics the characteristics of the patterns in
the training data (or input data). Generative artificial
intelligence is not such a new concept, it has been around
for several years. Such apps as Google Translate or text
editors with features like “Automatically use suggestions
from the spelling checker”, chatbots Siri or Alexa etc. use
generative Al techniques, but not at the same level of
performance. The new systems use GPT (Generative
Pre-trained Transformer) technologies or LLM (Large
Language Models), they use big data for learning
(training) and probabilistic, predictive principles, which
gives them “..the ability to understand and generate
human language in a way that is more natural and fluent
than previous NLP models.” (CronJ).

Generative Artificial Intelligence in Music
The mechanics of generative Al systems are a combination
of highly advanced algorithms and complex and
sophisticated data models based on neural networks. In the
case of those used in music, algorithms are usually trained
for domain-specific tasks, so it is important to choose an
algorithm that best suits the intended purpose. The
important challenge with such research is how the
algorithm manages to identify and extract as many detailed
musical features as possible to create the most
“believable” compositions.

Some important aspects in the operation of these
generative systems are (Hang and Wu, 2016; Karras, Aila,
Laine and Lehtinen, 2018; Lawton, 2023):

1. The database which these algorithms are learning from.
In the case of generative Al used in music, we are talking
about massive datasets containing various audio files,
scores or music theory data, from which AI learns
structures, styles, musical patterns, etc. For example, from
MIDI data the algorithm must learn to extract information
such as notes (pitches, durations, chords, rests, etc.). For
the algorithm to learn from correct data, the quality of the
training data is extremely important.

2. The use of generative models based on neural networks.
The choice of model depends on the specific music
generation goals, the available data and the desired
characteristics of the generated music. In general, the
construction principle of these models is based on
learning-recall, they have a huge “memory” that works by
association (Hewahi, AlSaigal and AlJanahi, 2019).
Unlike previous heuristic models based on Markov chains,
neural networks manage to capture longer dependencies in
a song and process them. “A variety of different recurrent
neural networks such as hierarchical RNN, gated RNN,
long short-term memory (LSTM) network, and recurrent
highway network were successfully used for music
generation” (Yamshchikov and Tikhonov, 2020). For
generative models RNN (Recurent Neural Network),
LSTM (Long Short-Term Memory) see also Ji, Luo and
Yang (2020), and Hewahi, AlSaigal and AlJanahi (2019).
Some other models used in music generation are:
Transformer (Huang, Vaswani, Uszkoreit, Shazeer,
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genereze (IT Gartner Glossary). Algoritmii de IA
generativa sunt antrenati pe seturi mari de date (big data)
si invatd sa creeze continut nou pe baza modelelor si
structurilor prezente in datele de antrenament. Practic,
folosind tehnici de invdtare automatd profundd (deep
learning), cauta si identifica tipare din structurile acestor
date, iar apoi genereaza continuturi asemanatoare, unice,
care imitd caracteristicile tiparelor din datele de
antrenament (sau datele de intrare). Inteligenta artificiala
generativa nu este un concept atat de nou, ea exista de
cativa ani buni. Aplicatii cum sunt Google Translate sau
editoare de text cu functii precum ,,Automatically use
suggestions from the spelling checker”, chat-robotii Siri
sau Alexa etc. folosesc tehnici de inteligenta artificiala
generativa, dar nu la acelasi nivel de performanta. Noile
sisteme folosesc tehnologii de tip GPT (Generative
Pre-trained Transformer) sau modele LLM (Large
Language Models) folosesc big data pentru invatare
(antrenament) si principii probabilistice, predictive ceea ce
le confera ,,. . .the ability to understand and generate human
language in a way that is more natural and fluent than
previous NLP models.” (CronJ).

Inteligenta artificiald generativa in muzica
Functionarea sistemelor de 1A generativ este o combinare
intre algoritmi foarte avansati si modele complexe si
sofisticate de date, care au la bazd retelele neuronale.
in cazul celor utilizati in domeniul muzical, algoritmii sunt
de obicei antrenati pentru sarcini specifice domeniului, de
aceea este importantd alegerea unui algoritm care sa se
potriveascad cel mai bine scopului propus. Provocarea
importantd in cazul acestor cercetari este modul in care
algoritmul reuseste sa identifice si sd extragd caracteristici
muzicale cat mai multe si detaliate, pentru a crea
compozitii cat mai ,,credibile”.

Cateva aspecte importante 1n functionarea acestor sisteme
generative sunt (Hang si Wu, 2016; Karras, Aila, Laine si
Lehtinen, 2018; Lawton, 2023):

1. Baza de date din care acesti algoritmi invati. In cazul
IA generativa folositd in muzica, este vorba despre seturi
masive de date care contin diverse fisiere audio, partituri
sau date referitoare la teoria muzicala, din care IA invata
structuri, stiluri, tipare muzicale etc. De exemplu, din
datele MIDI algoritmul trebuie sa invete sd extragd
informatii precum note (inaltimi, durate, acorduri,
pauze etc.). Pentru ca algoritmul sa invete din date corecte,
calitatea datelor de instruire este extrem de importanta;

2. Folosirea unor modele generative care au la baza retele
neuronale. Alegerea modelului depinde de obiectivele
specifice de generare a muzicii, de datele disponibile si
de caracteristicile dorite ale muzicii generate. In general,
principiul de construire al acestor modele este pe baza de
inviatare-recuperare, ele avand o ,,memorie” imensa, care
functioneaza prin asociere (Hewahi, AlSaigal si AlJanahi,
2019). Spre deosebire de modele anterioare, euristice,
bazate pe lanturi Markov, retelele neuronale reusesc sa
surprindd dependente mai lungi dintr-o melodie si sa le
proceseze. ,,A variety of different recurrent neural
networks such as hierarchical RNN, gated RNN,
long short-term memory (LSTM) network, and recurrent
highway network were successfully used for music
generation” (Yamshchikov si Tikhonov, 2020). Pentru
modele generative RNN (Recurent Neural Network),
LSTM (LongShort-TermMemory) vezi si Ji, Luo si Yang
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Simon, Hawthorne, Dai, Hoffman, Dinculescu, and Eck,
2019), Variational Autoencoders (VAE) and Generative
Adversarial Networks (GAN) which play a central role.
VAEs are a class of models that “excel in creating new
data similar to their training set” (Zeng, 2023), while
GANs include a dynamic interaction between a generator
(creates data, based on the model) and a discriminator
(evaluates the authenticity of the data created). See also:
https://developers.google.com/
machine-learning/gan/gan_structure.

Google Magenta, Jukhedeck, Amber, AIVA, Bloomy,
Flow Machines, MuseNet etc. can create music using more
or less specialised corpora with different types of data
(pitch, duration, chords, rhythm, genre, timbres etc.). One
example is DeepBach, a generative artificial intelligence
system that uses an RNN model to produce Bach-style
chorales: “After being trained on the choral
harmonizations by Johann Sebastian Bach, our model is
capable of generating highly convincing chorales in the
style of Bach” (Hadjeres, Pachet, and Nielsen, 2017).

Even if some of the generated musical sequences are of
very good quality, there are still quite a few challenges and
limitations mentioned by Ji et al. (2020, 77): lack of
significant, particular, spontaneous details that are usually
characteristic of human creations; a certain diversity of
symbols used, vibratos, different ornaments, colours, etc.;
most models impose restrictions on the nature of the input
data, etc.

Although they have numerous limitations, these systems
are beginning to be used increasingly even by musicians.
Algorithms have come a long way in learning melodic or
even harmonic structures and can offer solutions or ideas
that the creator may not have thought of before. They can
thus even offer a degree of unpredictability, variety or be
used as simple models or examples, like the one below
(an Al-generated score).
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(2020) si Hewahi, AlSaigal si AlJanahi (2019). Alte
modele utilizate in generarea muzicii sunt: Transformer
(Huang, Vaswani, Uszkoreit, Shazeer, Simon, Hawthorne,
Dai, Hoffman, Dinculescu si Eck, 2019), Variational
Autoencoders (VAE) si Generative Adversarial Networks
(GAN) care au un rol esential. VAE-urile sunt o clasa de
modele care ,,excel in creating new data similar to their
training set” (Zeng, 2023), in timp ce GAN-urile implica
o interactiune dinamica intre un generator (creeaza date,
pe baza modelului) si un discriminator (evalueaza
autenticitatea datelor create). Vezi si
https://developers.google.com/machine-
learning/gan/gan_structure.

Sisteme precum Google Magenta, Jukhedeck, Amber,
AIVA, Bloomy, FlowMachines, MuseNet etc. pot crea
muzicd folosind corpusuri mai mult sau mai putin
specializate cu diferite tipuri de date (tonalitate, durata,
acorduri, ritm, gen, timbruri etc.). Un exemplu este
DeepBach, un sistem de inteligenta artificiald generativa,
care foloseste un model RNN pentru a produce corale in
stil. Bach: ,After being trained on the chorale
harmonizations by Johann Sebastian Bach, our model is
capable of generating highly convincing chorales in the
style of Bach” (Hadjeres, Pachet si Nielsen, 2017).

Chiar daca anumite secvente muzicale generate au o
calitate foarte de buna, exista inca destul de multe
provocari si limitari, amintite de Ji et al.(2020, 77): lipsa
unor detalii semnificative, particulare, spontane, care sunt
de obicei caracteristice creatiilor umane; o anume
diversitate a simbolurilor folosite, vibrato-uri, diferite
ornamente, culori etc.; majoritatea modelelor impun
restrictii privind natura datelor de intrare etc.

Cu toate ca au nenumarate limitari, aceste sisteme incep sa
fie utilizate din ce In ce mai mult chiar si de catre
muzicieni. Algoritmii au evoluat foarte mult in invatarea
structurilor melodice sau chiar armonice si pot oferi solutii
sau idei la care creatorul s nu se fi gandit inainte. Ele pot
oferi astfel chiar un anumit grad de imprevizibilitate,
varietate sau sa fie folosite ca simple modele sau exemple,
cum este cel de jos (o partitura generatad de Al).
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Figure 1. Example of AI generated score
(Musescore.com).

CASE STUDY

In this case study we have chosen to discuss two latest
generative applications that use generative models, Stable
Audio and AIVA, in order to understand how music-
related data should be handled and which attributes of a
musical piece are important in generating a musical
composition.

Stable Audio

Following the success of the Stable Diffusion XL system
for graphics, the same manufacturer has launched Stable
Audio (https://stableaudio.com/), a program specialised in
music generation using artificial intelligence, with a very
promising motto: “Al music by musicians, for musicians”.

Stable Audio A2\

Trance, Ibiza, Beach, Sun, 4 AM, Progressive,

Cl:eate music Frowing
with Al.

Stable Au

Al music creat
Start generating music for free.

No credit card needed.

Tryitout » 0:03 T

Figure 2. Stable Audio Interface.

The application can be considered as a generative Al that
uses prompts to interact with the user. Thus, the artist, the
musician must use a description, some keywords, the most
appropriate, which will determine the algorithm to
generate the desired result. The new term is “prompt
engineering” defined as “the art of communicating with a
generative Al model” to get the desired response. In the
terminology used by Google there is also the term “chain-
of-thought prompting” explained as: “A prompt
engineering technique that encourages a large language
model (LLM) to explain its reasoning, step by step”. In
other words, when interacting with generative Al it is
important what, but it must also be specified how to
perform a particular task, in as specific terms as possible.
This also makes it easier to check the accuracy of the result
obtained. In addition, a guide/dictionary of terms of use for
the interface is provided on the Stable Audio web page,
with examples of the terms used in the lines of text.
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Figura 1. Exemplu de partitura generata de Al (sursa:
Musescore.com).

STUDIU DE CAZ

In domeniul muzical, IA generativi are foarte multe
aplicatii, iar una dintre cele cu rezultate semnificativ
imbunatatite constd in capacitatea sa de a crea fragmente
sau piese muzicale. Pentru a intelege cum ar trebui
gestionate datele legate de muzica si ce atribute ale unei
piese muzicale au importanta in generarea unei compozitii
muzicale, in prezentul studiu de caz am ales sd discutam
doua aplicatii de ultimd generatie care folosesc modele
generative: Stable Audio si AIVA.

Stable Audio

Dupa succesul inregistrat cu sistemul Stable Diffusion XL
pentru graficd, acelasi producator a lansat Stable Audio
(https://stableaudio.com/), un program specializat pe
generarea de muzica cu ajutorul inteligentei artificiale, cu
un motto foarte promitator: ,,Al music by musicians, for
musicians”.

1;;;'-wﬁamlbg_v i

Stable Audio A2\

Trance, Ibiza, Beach, Sun, 4 AM, Progressive,

Create music Froming
with Al.

Stable Au
Al music creat
Start generating music for free.
Mo credit card needed.

Try it out » o003 T

Figura 2. Interfata Stable Audio.

Aplicatia face parte din categoria IA generativa, care
foloseste instructiuni (prompt) 1in interactiunea cu
utilizatorul. Astfel, artistul, muzicianul trebuie sa
foloseascd o descriere, niste cuvinte cheie cit mai
potrivite, care sd determine algoritmul sa genereze
rezultatul dorit. Termenul nou aparut este ,,prompt
engineering” definit ca ,,the art of communicating with a
generative Al model” pentru a obtine raspunsul dorit.
In terminologia folositd de Google existi si termenul de
,,chain-of-thought prompting”, explicat prin: ,,A prompt
engineering technique that encourages a large language
model (LLM) to explain its reasoning, step by step”. Altfel
spus, atunci cand interactiondam cu IA generativd este
important ce, dar trebuie sa fie specificat si cum sa
indeplineascd o anumitd sarcind, In termeni cat mai
specifici. In felul acesta se poate verifica mai usor si
acuratetea rezultatului obtinut. De altfel, pe pagina web a
programului Stable Audio este pus la dispozitie si un
ghid/dictionar de termeni de utilizare a interfetei, cu
exemplificari ale termenilor folositi in liniile de text.
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Figure 3. Stable Audio Example of Queries.

The text description part of the musical idea is the most
important element that can greatly refine the final result.
The categories used to train the algorithm are given below,
together with a listing of some of the attributes used (some
of the information comes from the program’s website):

- Add detail: descriptive phrases, musical genres,
instruments, emotional states, etc. (ex. cinematic,
soundtrack, frozen, choir, percussion, timpani, tense,
noir, ambiental, etc.);

- Set the mood: emotional feelings could be expressed
using a combination of musical terms and terms
describing emotions (happy, cheerful, content, sad,
melancholic, etc.);

- Chose instruments: you can also choose desired
instruments and timbral indications (ex. Powerful
Choir, Swelling Strings, Reverberated Guitar, etc.);

- Set the BPM: this indicator is important for selecting,
adapting and maintaining the tempo to the chosen
genre/type (ex. 170 BPM).

Some examples of descriptions are given on the website.
Below, we will reproduce some tests obtained by
descriptions based on our own experiments.

Example 1: “Alternative Rock, Timpani, Electric guitar,
Bass, Euphoric, Moody, Sentimental, 120 BPM?”;
Example 2: “Ambiental, Electronic, Moog Lead, Sadness
90 BPM”.

The same descriptive method can be used to generate
effects for various types of music, such as explosions,
wind, fire, thunder, etc., which are very useful in film
music, commercials and other compositions.

The design of the projected music sequence can be
completed and refined by the following interesting
settings:

- Input audio/strength: addition of an audio file and
then mixing it with the generated sequence; it is
important to note that the ratio between the two
sequences is variable, i. . it changes according to the
percentage entered;

- Steps: the number of iterations used in the generation
process, an important parameter in audio quality;

- Prompt strength: an indicator of the degree of
autonomy given to the model (the degree of
“creation”);

- Parameters such as Number of results, Seed can be
used for more variety or randomisation.

In this new approach, the artist, the musician, is
constrained to use keywords, as appropriate as possible,
that will determine the algorithm to generate the right
result. But to produce a high quality musical sequence that
best expresses the artist’s “vision”, with the right nuances,

tones and colours, requires a considerable amount of
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Figura 3. Stable Audio, exemplificarea interogarilor.

Partea de descriere prin text a ideii muzicale este cel mai
important element si poate sd rafineze foarte mult
rezultatul final. Categoriile folosite pentru antrenarea
algoritmului sunt redate mai jos, Tmpreuna cu o enumerare
a catorva atribute folosite (o parte din informatii au fost
preluate de pe pagina web a programului):

- Add detail: fraze descriptive, genuri muzicale,
instrumente, stari emotionale s.a.m.d.
(de exemplu cinematic, soundtrack, frozen, choir,
percussion, timpani, tense, noir, ambiental etc.);

- Set the mood.: starea emotionala ar putea fi exprimata
folosind o combinatie de termeni muzicali si termeni
care descriu stiri emotionale (fericire, veselie,
satisfactie, suparat, trist, melancolic etc.);

- Choose instruments: se pot alege instrumente si
indicatii timbrale dorite (de exemplu, Powerful Choir,
Swelling Strings, Reverberated Guitar $. a. m. d.);

- Set the BPM: acest indicator este important pentru
alegerea, adaptarea si mentinerea tempo-ului la
genul/tipul ales (de exemplul70 BPM).

Pe pagina web sunt oferite cateva exemple de descrieri si
rezultatele obtinute. Mai jos, vom reda cateva teste
obtinute prin descrieri pe baza unor experimente proprii.

Exemplul 1: ,,Alternativ Rock, Timpani, Electric guitar,
Bass, Euphoric, Moody, Sentimental, 120 BPM”;
Exemplul 2: ,,Ambiental, Electronic, Moog Lead, Sadness
90 BPM”.

Prin aceeasi metoda descriptiva se pot genera efecte pentru
diverse tipuri de muzica, efecte precum explozii, vant, foc,
tunete etc., foarte utile in muzica de film, reclame sau alte
compozitii.

Configurarea secventei muzicale proiectate, poate fi
completata si rafinata prin urméatoarele setari interesante:

- Input audio/strength: adaugarea unui fisier audio si
mixarea lui cu secventa generatd; este important
de mentionat ca raportul dintre cele doud secvente
este variabil, adicd se modifica in functie de procentul
introdus;

- Steps: numarul de iteratii folosite in procesul de
generare, parametru important in calitatea audio;

- Prompt strength: un indicator asupra gradului de
libertate/autonomie oferit modelului (cu cat este mai
mare, cu atat creste si gradul de ,,creare”™);

- Parametri precum Number of results, Seed se pot
folosi pentru mai multd varietate sau randomizare.

in aceastd noud abordare, artistul, muzicianul, este obligat
sa foloseasca niste cuvinte cheie cat mai potrivite care sa
determine algoritmul sd genereze rezultatul potrivit.
Dar pentru a rezulta o secventd muzicalda de o calitate
inaltd, care sd redea cat mai bine ,,viziunea” artistului, cu
nuantarea, tonurile, culorile potrivite, este nevoie de foarte
multe incercari si o anume cunoastere a ,,descrierii prin



experimentation and a certain knowledge of “keyword
description”. So, getting a desirable music piece can be a
longer process of experimentation and continuous learning
of how to communicate with artificial intelligence.

Another generative audio system that uses querying is
MusicGen.

MusicGen
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Figure 4. MusicGen.

Concerning this system, we just mention that the new
element in this model is the possibility of inserting, in
addition to an audio file, a recording made with a
microphone.

AIVA

Another music generation application is AIVA
(https://www.aiva.ai/), which uses a slightly different
technique and can generate “more than 250 different styles
in a matter of seconds”.
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Figure 5. AIVA Interface.

According to the official website, to train the algorithms,
the system uses a specialized database that also contains
information about music theory, which helps the
algorithms learn to create structures with great stylistic
diversity.

In terms of querying, unlike the applications in the first
category, this system allows you to choose and select from
a predefined list all the desired musical features: style
creation and customisation, type and number of
instruments, harmonic characteristics, ambits, filters,
effects, tempo, etc.

Furthermore, a MIDI or audio file can be uploaded as a
reference to “influence” the style of the track.
Al algorithms will analyse the uploaded file and generate
a sequence in the same or a similar style. To define the
style, you can choose features from the many audio
variants offered on the website.
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cuvinte cheie”. Astfel, obtinerea unei lucrari muzicale
dorite poate fi un proces mai lung de experimentari si o
continud invatare a modului de comunicare cu inteligenta
artificiala.

Un alt sistem audio generativ, care foloseste interogarea,
este MusicGen (https://huggingface.co/spaces/facebook/
MusicGen, in curs de dezvoltare).

MusicGen
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Figura 4. MusicGen.

Nu ne vom opri asupra acestui sistem, vom aminti doar
caelementul nou in acest model este posibilitatea
introducerii, pe langd a unui fisier audio, si a unei
inregistrari facute cu ajutorul unui microfon.

AIVA

O altd aplicatie de generare a muzicii este AIVA
(https://www.aiva.ai/), care foloseste o tehnicd usor
diferita si prin care pot fi generate ,,more than 250 different
styles in a matter of seconds”.
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Figura 5. Interfata AIVA.

Conform site-ului oficial, pentru antrenarea algoritmilor,
sistemul foloseste o baza de date specializata ce contine
informatii si despre teoria muzicald, care ajutd algoritmii
sa invete s creeze structuri cu o mare diversitate stilistica.

in ceea ce priveste modul de interogare, spre deosebire de
aplicatiile din prima categorie, acest sistem permite
alegerea si selectarea dintr-o lista predefinitd a tuturor
caracteristicilor muzicale dorite: crearea si personalizarea
stilului, tipul si numarul de instrumente, caracteristici
armonice, ambitusuri, filtre, efecte, tempo etc.

Mai mult, se poate incarca un fisier MIDI sau audio ca
referintd, care sa ,,influenteze” stilul piesei. Algoritmii Al
vor analiza fisierul Incircat si vor genera o secventa in
acelasi stil sau intr-un stil asemanator. Pentru definirea
stilului se pot alege caracteristici din multitudinea
de variante audio oferite pe pagina de web.
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An important feature of this system is the ability to edit the
generated music sequence and export it to a MIDI file
(editable). The application also contains its own editor,
similar to the one in DAW (Digital Audio Workstation)
programs, where you can edit notes (pitch, duration) or
parameters such as sound dynamics; you can insert effects
such as sound equalisation effects (high/low), reverb,
delay, panning, etc.
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To obtain realistic works at a professional level, it is
recommended that the file obtained be imported into a
professional editing program, such as Cubase, for final
editing, by assigning each MIDI track a qualitatively
sampled instrument or instrumental part. Subsequently, by
adding articulations (especially in the case of symphonic
orchestra instruments), nuances, audio effects, optional
track additions, and finally, a studio mastering, all these
can result in a higher quality musical sequence. Another
possible option is to generate and print a score for
performance by an orchestra or instrumental group.

To complete the composition process, we will briefly
mention that generative artificial intelligence can also be
used to create lyrics adapted to musical compositions. The
best known models are ChatGPT (OpenAl), Bart
(Microsoft) and more recently Gemini (Google), but there
are also others, strictly specialised on specific tasks such
as GravityWrite (gravitywrite.com), which under “Music
Tools” includes the “Song Lyrics Designer” option. The
principle is the same, choosing/selecting from a list of
predefined features: concept, genre of the music song
(rock, pop, jazz, etc.), number of lyrics, emotional mood,
etc.

Both of the music generation systems that we have
mentioned in the case study have the great advantage of
being able to generate various music tracks extremely
quickly, used primarily as a starting point in the creative
act. Afterwards, they can be processed and adapted
through various configurations. The ability to generate
many results (examples) can be an advantage in
stimulating ideas. On the other hand, it can also be a
disadvantage, because the systems never reproduce an
identical model, even if the settings are the same. Other
notable advantages are the possibilities of using the
knowledge databases used by these systems through which
a musician has very quick access.
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O caracteristica importantd a acestui sistem este
posibilitatea de a edita secventa muzicald generata si de a
o exporta in fisier MIDI (editabil). Aplicatia contine si un
editor propriu, care seaméana cu cel din programele DAW
(Digital Audio Workstation), unde se pot edita notele
(inaltime, duratd) sau parametri precum dinamica
sunetelor; se pot insera efecte, precum efectele de
egalizare a sunetelor (inalte/joase), reverb, delay,
panoramare ctc.
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Figura 6. AIVA — Editarea unei secvente generate.

Pentru obtinerea unor lucrari realiste, la nivel profesionist,
este recomandat ca fisierul obtinut sa se importe, pentru
finisare, intr-un program de editare profesional, precum
Cubase, alocand fiecarui track MIDI un instrument sau
partida instrumentald samplatd calitativ. Ulterior, prin
adaugarea articulatiilor (mai ales in cazul instrumentelor
orchestrei simfonice), a nuantelor, a efectelor audio,
adaugarea optionald de track-uri, iar la final, o masterizare
de studio, pot duce la obtinerea unei secvente muzicale de
o calitate superioara. O altd optiune posibila este generarea
si tipdrirea unei partituri pentru interpretarea lucrarii de
catre orchestra sau grup instrumental.

Pentru a intregi procesul de compozitie, vom aminti foarte
pe scurt cd inteligenta artificiala generativd poate fi
folosita, de asemenea, si pentru crearea de versuri adaptate
compozitiilor muzicale. Cele mai cunoscute modele sunt
ChatGPT (OpenAl), Bart (Microsoft) si mai noul Gemini
(Google), dar exista si altele, strict specializate pe anumite
sarcini cum ar fi GravityWrite (gravitywrite.com), care la
capitolul ,,Music Tools” include optiunea ,,Song Lyrics
Designer”. Principiul este acelasi, de alegere/selectie
dintr-o lista de caracteristici predefinite: conceptul, genul
piesei muzicale (rock, pop, jazz etc.), numarul de versuri,
starea emotionala etc.

Ambele sisteme de generare a muzicii amintite in studiul
de caz au marele avantaj de a putea genera extrem de rapid
diverse tipuri de muzica, ce pot fi folosite in primul rand
ca punct de plecare n actul creativ. Acestea pot fi, ulterior,
prelucrate, adaptate, prin diverse configurari. Capacitatea
de a genera foarte multe rezultate (exemple) poate fi un
avantaj in stimularea ideilor. Pe de alta parte, acesta poate
fi si un dezavantaj, deoarece sistemele nu reproduc
niciodata un model identic, chiar daca setdrile sunt
utilizare a bazei de cunostinte folosite de aceste sisteme
prin intermediul cdrora un muzician are acces foarte rapid.



1 QWhat is the concept, theme or idea for the song
lyrics?

2 &3 What genre do you want for your song?
3 B How many verses would you like in the song?

4 @& How would you like the overall mood or emotion of
the song to feel?

5 @ Advanced Settings v

Create content

Figure 7. GravityWrite.

CONCLUSION

Generative Artificial Intelligence has brought about a
major change in many fields, including the arts. Its ability
to analyse huge amounts of data, to quickly learn to
identify different musical patterns or structures, and to
generate music in different musical styles or genres, gives
musicians a great opportunity to new artistic explorations.
In this sense, by the new structures they can produce, these
technologies can offer real support to composers.

However, the ethical considerations surrounding the use of
artificial intelligence in music making are extremely
important and real. The notion of authenticity, of
originality risks being altered. There are critics who argue
that the use of artificial intelligence in music composition
can lead to some “uniformity” or “loss of humanity in art”.

The use of Al in the act of creation can be an extremely
useful factor in expressing creativity, but it depends on
each artist’s choice, how and to what degree they are
willing and able to use their emotions and feelings and
maintain control in interacting and collaborating with
technology.
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CONCLUZII

Inteligenta artificiala generativd a produs o schimbare
majord in foarte multe domenii, inclusiv in domeniul
artistic. Capacitatea ei de a analiza cantitati enorme de
date, de a invata rapid si de a identifica diferite modele,
tipare sau structuri muzicale si de a genera muzica In
diferite stiluri sau genuri muzicale, ofera muzicienilor
o deschidere mare spre noi explorari artistice. In acest
sens, aceste tehnologii pot oferi un sprijin real
compozitorilor prin sunetele, structurile noi pe care le pot
produce.

Cu toate acestea, consideratiile etice legate de utilizarea
inteligentei artificiale in creatia muzicala sunt extrem de
importante si reale. Notiunea de autenticitate,
de originalitate, risca sa fie alteratd. Exista critici care
sustin cd utilizarea inteligentei artificiale in compozitia
muzicala poate duce la ,,uniformizarea” sau ,,pierderca
esentei umane in artd”. Utilizarea IA in actul creatiei poate
fi un factor extrem de util In exprimarea creativitatii, dar
depinde de alegerea fiecarui artist, de modul si de gradul
in care doreste si stie sa-si foloseasca emotia §i
sentimentele si sd mentind controlul 1n interactiunea si
colaborarea cu tehnologia.
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