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SUMMARY

Artificial intelligence has brought about fundamental
transformations across various fields, including music,
having a significant impact on the processes of creation
and performance. This article analyzes the technological
effects on musical composition and piano performance,
highlighting how artificial intelligence contributes to the
generation of original musical works, mimics the styles of
eminent composers, and supports complex artistic
performances. Additionally, the advantages that artificial
intelligence brings to music are examined, opening new
creative horizons, as well as the significant challenges,
including the ethical dilemmas related to its use in
creative processes, particularly concerning copyright
and the authenticity of artificial intelligence-generated
musical works.
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INTRODUCTION

In recent decades, technology has significantly influenced
music, and the emergence of artificial intelligence has
opened new horizons for composition and performance.
The piano, an instrument with a long-standing tradition,
now stands at the crossroads of tradition and innovation.
Artificial intelligence has become an indispensable tool
for musicians, offering extensive opportunities in both
composition and live performances. Levy (2018)
highlights the rapid evolution of artificial intelligence and
its potential impact on artistic creativity. The purpose of
this article is to explore how these aspects of music are
transforming. Music has always been a form of human
creativity expression, and over the centuries, technology
has had a significant impact on how it is produced,
distributed, and consumed. In recent decades, one of the
most revolutionary developments in the technological
field has been the integration of artificial intelligence into
the musical process. This refers to the ability of machines
and software to simulate human cognitive functions, such
as learning, reasoning, and problem-solving. Applications
of artificial intelligence in music are numerous and
diverse, including music generation, automatic
composition, and enhancing educational and performance
processes.

The purpose of this article is to explore the impact of
artificial intelligence on music, focusing specifically on

REZUMAT

Inteligenta  artificiald  a  generat  transformari
fundamentale in diverse domenii, incluzand domeniul
muzical, avand un impact semnificativ asupra proceselor
de creatie si interpretare. Acest articol analizeaza
efectele tehnologice asupra compozitiei muzicale §i
interpretarii  pianistice, subliniind modul in care
inteligenta artificiala contribuie la generarea lucrarilor
muzicale originale, la imitarea stilurilor compozitorilor
eminenti §i la sustinerea performantelor artistice
complexe. De asemenea, se examineazd avantajele pe
care inteligenta artificialda le aduce in muzicd,
deschizand noi orizonturi creative, dar si provocari
semnificative, inclusiv dileme etice legate de utilizarea
acesteia in procesele creative, in special in ceea ce
priveste drepturile de autor si autenticitatea lucrarilor
muzicale generate de inteligenta artificiala.

Cuvinte cheie

Inteligenta artificiald, compozitie, interpretare pianistica,
educatie muzicala, tehnologia muzicii.

INTRODUCERE

in ultimele decenii, tehnologia a influentat semnificativ
muzica, iar aparitia inteligentei artificiale a deschis noi
orizonturi pentru compozitie si interpretare. Pianul, un
instrument cu o traditie indelungatd, se afla acum la
confluenta dintre traditie si inovatie. Inteligenta artificiala
a devenit un instrument indispensabil pentru muzicieni,
oferind oportunitti extinse atat in compozitie, cat si in
performantele live. Levy (2018) subliniaza evolutia
rapidd a inteligentei artificiale si potentialul sdu impact
asupra creativitatii artistice. Scopul articolului este de a
explora modul in care se transforma aceste aspecte ale
muzicii. Muzica a fost Intotdeauna o forma de exprimare
a creativitatii umane, iar de-a lungul secolelor, tehnologia
a avut un impact semnificativ asupra modului in care
aceasta este produsa, distribuit si consumata. In ultimele
decenii, una dintre evolutiile revolutionare in domeniul
tehnologic a fost integrarea inteligentei artificiale In
procesul muzical. Aceasta se refera la capacitatea
masinilor si a software-urilor de a simula functii
cognitive umane, precum Invéatarea, rationamentul si
rezolvarea problemelor. Aplicatiile de inteligentd
artificiala in muzicd sunt multiple si diverse, incluzand
generarea muzicii, compunerea automatd, precum si
imbunatatirea proceselor educationale si de performanta.
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its influence on the piano. It will examine how modern
technologies have transformed not only the composition
and performance process, but also music education, and
will explore the challenges and opportunities that arise
when advanced technology is combined with a complex
artistic instrument. Through this research, the aim is to
understand how artificial intelligence can positively
influence the transformation of music while preserving
the essence and human artistic value.

PIANO AND ARTIFICAL
INTELLIGENCE

In particular, the piano, one of the most complex musical
instruments, has been profoundly influenced by
advancements in artificial intelligence. The piano is an
instrument that involves not only the mechanical
technique of pressing the keys, but also a high degree of
expressiveness and artistic interpretation, making the
integration of artificial intelligence an interesting
challenge. From generating new musical scores to
creating interactive systems that help with learning and
improving piano performance, artificial intelligence has
opened new possibilities for pianists and music
educators.

One of the most notable applications of artificial
intelligence in music is the generation of musical
compositions. For example, deep learning algorithms,
such as neural networks, can analyze vast databases of
musical works to learn composition styles and
techniques. Thus, artificial intelligence can not only learn
to imitate the works of great composers, but can also
create original musical works. These applications have
already been developed in platforms such as Google’s
Magenta and AIVA (Artificial Intelligence Virtual
Artist), which are capable of generating music in various
styles, including classical, jazz, and even electronic.

kil @ o us athe Puccs & i e oo i insbrnat @ ey ke
Figure 1. Musical composition generated in AIVA
Another important area where artificial intelligence
influences music is music education, particularly when it
comes to learning instruments. Artificial intelligence-
based technologies, such as Simply Piano or Flowkey
apps, allow users to learn to play the piano in a more
interactive and personalized way (Suteu and Rucsanda,
2024). These apps use machine learning algorithms to
provide instant feedback, evaluating the user’s technique
and performance while adapting lessons based on their
progress. In this way, artificial intelligence becomes an
educational partner that supports the development of
musical skills, facilitating faster and more efficient
learning. Regarding musical performance, artificial
intelligence not only creates music, but can also perform
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Scopul acestui articol este de a explora impactul
inteligentei artificiale asupra muzicii, concentrandu-se in
mod special pe influenta acesteia asupra pianului. Se va
analiza modul 1in care tehnologiile moderne au
transformat nu doar procesul de compozitie si
performantd, dar si educatia muzicald, si se vor explora
provocdrile si oportunittile care apar atunci cand se
imbind tehnologia avansatd cu un instrument artistic
complex. Prin aceastd cercetare, se doreste intelegerea
modului in care inteligenta artificiald poate influenta
pozitiv transformarea muzicii, pastrand totodata esenta si
valoarea artisticd umana.

PIANUL SI INTELIGENTA ARTIFICIALA
In mod particular, pianul, unul dintre cele mai complexe
instrumente muzicale, a fost profund influentat de
progresele inteligentei artificiale. Pianul este un
instrument care implicd nu doar tehnica mecanicad de
apasare a clapelor, dar si un grad inalt de expresivitate si
interpretare artisticd, ceea ce face ca integrarea
inteligentei artificiale sa fie o provocare interesanta. De la
generarea de partituri muzicale noi, pand la crearea unor
sisteme interactive care ajuta la Invatarea si imbunatatirea
performantei pianului, inteligenta artificiald a deschis noi

Una dintre aplicarile notabile ale inteligentei artificiale In
muzicd este generarea compozitillor muzicale. De
exemplu, algoritmii de inviatare profundd, cum ar fi
retelele neuronale, pot analiza vaste baze de date de
lucrari muzicale pentru a invata stiluri si tehnici de
compozitie. Astfel, inteligenta artificiala nu doar ca poate
invata sa imite lucrarile marilor compozitori, dar poate si
sd creeze lucrari muzicale originale. Aceste functii au fost
deja dezvoltate in platforme cum ar fi Magenta de la
Google si AIVA (Attificial Intelligence Virtual Artist),
care sunt capabile sd genereze muzica in diverse stiluri,
inclusiv clasic, jazz sau chiar electronic.

Figura 1. Compozitie muzicali generata in AIVA
Un alt domeniu important in care inteligenta artificiald
influenteaza muzica este educatia muzicala, in special in
ceea ce priveste invatarea instrumentelor. Tehnologiile
bazate pe inteligenta artificiald, cum sunt aplicatiile
Simply Piano sau Flowkey, permit utilizatorilor sa nvete
sd cante la pian intr-un mod interactiv si personalizat
(Suteu si Rucsanda, 2024). Aceste aplicatii folosesc
algoritmi de invitare automatd pentru a oferi feedback
instantaneu, evaludnd  tehnica si  performanta
utilizatorului si adaptand lectiile in functie de progresul
sau. Astfel, inteligenta artificiald devine un partener
educational care sprijind dezvoltarea abilitatilor muzicale,
facilitind o invatare mai rapida si mai eficientd. In ceea
ce priveste interpretarea muzicald, inteligenta artificiald



it. Advanced machine learning technologies enable the
creation of virtual pianists capable of performing musical
works at a professional level. Projects such as Al Pianist
or DeepMind demonstrate how algorithms can learn not
only to read sheet music, but also to perform a piece with
the expressiveness and nuances of a human pianist. These
advancements can be used for educational purposes,
providing pianists with instant feedback and creating
simulations of famous performances without the need for
a human performer.

However, the use of artificial intelligence in music also
raises some important questions regarding the nature of
creativity and the ethical implications of these
technologies. If artificial intelligence can create music or
even perform on the piano, what is the role of the human
artist? Is creativity an exclusively human attribute, or can
artificial intelligence itself become an authentic creator of
art? These questions are relevant not only in the context
of music, but also in the field of art in general, and their
answers will influence how technology continues to
interact with culture and human creation in the future.

ARTIFICIAL INTELLIGENCE
TECHNOLOGY APPLIED IN MUSIC

Artificial intelligence has had a profound impact on many
industries, and music is no exception. From composing
original musical works to enhancing musical
performances and creating new forms of interaction with
the audience, artificial intelligence has opened new
horizons in the field of music. The application of
artificial intelligence in music involves the use of
advanced machine learning techniques, neural networks,
and deep learning algorithms that enable computers to
analyze, create, and perform music.

The technological evolution of artificial

intelligence in music

The use of artificial intelligence in music began with
early research in the field of automatic music generation
and has rapidly evolved over the past few decades. In the
1980s and 1990s, researchers like David Cope began
exploring the possibility of using algorithms to imitate
the styles of great composers. His project Experiments in
Musical Intelligence (Cope, 2005) was one of the first
significant examples where artificial intelligence was
used to compose music in a specific style. Cope
developed software that analyzed the works of classical
composers and created new musical pieces that imitated
their styles. While not fully autonomous, this system
demonstrated the potential of artificial intelligence to
learn and create music.

Over the following decades, artificial intelligence
technologies rapidly advanced, driven by progress in
machine learning and deep learning. Today, artificial
intelligence can learn from a wide range of musical
sources, including sheet music, audio recordings, and
musicians’ performances. Long Short-Term Memory
(LSTM) networks and Generative Adversarial Networks
(GANs) are used to analyze musical structure and
generate new works that are both coherent and
stylistically consistent. These technologies enable
computers to learn not only simple note sequences, but
also complex musical structures such as harmony, rhythm
and dynamics.
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nu doar cd poate crea muzicd, dar poate si sd o
interpreteze. Tehnologii avansate de Invatare automata
permit crearea unor pianisti virtuali care pot interpreta
lucrari muzicale la nivel profesional. Proiecte precum A/
Pianist sau DeepMind demonstreaza cum algoritmii pot
invata nu doar sa citeasca partituri, ci si sd interpreteze o
piesd cu expresivitatea si nuantele unui pianist real.
Aceste progrese pot fi utilizate in scopuri educationale,
pentru a oferi pianistilor feedback instant si pentru a crea
simulari ale interpretarilor celebre, fara a fi nevoie de un
interpret uman. Totusi, utilizarea inteligentei artificiale in
muzicd ridicd si cateva intrebdri importante legate de
natura creativitatii si de implicatiile etice ale acestor
tehnologii. Daca inteligenta artificiala poate crea muzica
sau chiar interpreta la pian, care mai este rolul artistului
uman? Este creativitatea un atribut exclusiv uman sau
inteligenta artificiald poate deveni, la randul sdu, un
creator autentic de artd? Aceste intrebari sunt relevante
nu doar in contextul muzicii, ci si in domeniul artei in
general, iar raspunsurile lor vor influenta modul in care
tehnologia va continua sd interactioneze cu arta si creatia
umana in viitor.

TEHNOLOGIA INTELIGENTEI 5
ARTIFICIALE APLICATA iN MUZICA

Inteligenta artificiala a avut un impact profund asupra
multor industrii, iar muzica nu face exceptic. De la
realizarea unor compozitii muzicale originale, pana la
imbunatatirea performantelor muzicale si crearea de noi
forme de interactiune cu publicul, inteligenta artificiala a
deschis noi orizonturi in domeniul muzicii. Aplicarea
inteligentei artificiale in muzica implica utilizarea unor
tehnici avansate de Invatare automata, retele neuronale si
algoritmi de Invatare profunda care permit calculatoarelor
sa analizeze, s creeze si s interpreteze muzica.

Evolutia tehnologica a inteligentei artificiale

in muzica

Utilizarea inteligentei artificiale in muzica a Inceput cu
cercetdri timpurii in domeniul generdrii automate de
muzicd si a continuat sd evolueze rapid in ultimele
decenii. In anii 1980 si 1990, cercetitori precum David
Cope au Inceput sa exploreze posibilitatea utilizarii
algoritmilor pentru a imita stilurile marilor compozitori.
Proiectul sau Experiments in Musical Intelligence (Cope,
2005) a fost unul dintre primele exemple semnificative in
care inteligenta artificiald a fost folositd pentru a
compune muzica intr-un stil specific. Cope a dezvoltat un
software care analiza lucrarile compozitorilor clasici si
crea lucrdri muzicale noi care imitau stilurile acestora.
Desi nu era complet autonom, acest sistem a demonstrat
potentialul inteligentei artificiale de a invata si de a crea
muzica. in decursul decadelor urmatoare, tehnologiile de
inteligentd  artificiald au evoluat rapid, datorita
progreselor in invitarea automati si in cea profunda. in
prezent, inteligenta artificiala poate Invata dintr-o gama
largd de surse muzicale, inclusiv partituri, inregistrari
audio si interpretari ale muzicienilor. Retelele neuronale
de tip Long Short-Term Memory (LSTM) si retelele
generative adversariale (GANs) sunt folosite pentru a
analiza structura muzicald si pentru a genera lucrari noi
care sunt coerente din punct de vedere stilistic. Aceste
tehnologii le permit computerelor sa invete nu doar
secvente simple de note, ci si structuri muzicale
complexe, precum armonia, ritmul si dinamica.
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The application of artificial intelligence in

music creation

One of the most fascinating applications of artificial
intelligence in music is the creation of original musical
works. Today, there are numerous platforms and projects
that use artificial intelligence to generate musical pieces,
some of which are capable of creating complete works in
classical, jazz, or even electronic music. Projects like
OpenAl’s MuseNet and Google Magenta use neural
networks to create original music. MuseNet, for example,
can generate music in over 15 different styles, from
Beethoven to The Beatles, and can even create pieces
with multiple instruments, capturing the rhythm and
harmony of human works.

In addition to generating complete music, artificial
intelligence is also used to add variations to existing
pieces. Projects like AIVA (Artificial Intelligence Virtual
Artist) and Amper Music are other relevant examples of
platforms that use artificial intelligence to compose
original works that can be customized for the users’
needs. AIVA, for instance, can create original musical
works inspired by classical composers and contemporary
music, with users able to adjust parameters such as
tempo, style, and complexity to tailor the music to their
requirements. These applications can be used not only for
creation, but also to assist human composers in their
creative process, providing them with new perspectives
and inspiration.

The influence of artificial intelligence on

musical performance

In addition to music creation, artificial intelligence is also
used for the performance of musical pieces. Projects like
Al Pianist and Al Orchestrator demonstrate how artificial
intelligence can learn to perform a piece of music in a
way that mimics the style of a human musician. These
technologies use advanced deep learning algorithms that
analyze not only the musical notes, but also previous
performances by human musicians. As a result, artificial
intelligence can replicate the subtle expressive qualities
of a pianist, such as phrasing, dynamics, and tempo
changes.

A notable example in this regard is the DeepMind
project, which successfully developed a system capable
of performing classical music on the piano in a manner
similar to a professional musician. The Al Pianist project,
developed by researchers in the field of artificial
intelligence, used a deep learning system to learn the
performing techniques of classical pieces, and the results
were remarkable, with a high level of expressiveness and
coherence. These achievements pave the way for creating
virtual pianists who can accompany human musicians or
perform musical pieces for an audience.

The impact of artificial intelligence on

musical and educational processes

Artificial intelligence-based technologies are also applied
in music education, having a significant impact on how
we learn to play instruments and compose music.
Interactive applications such as Simply Piano and
Flowkey have become extremely popular because they
allow users to learn to play the piano in a personalized
way, adapted to their learning pace. These applications
are equipped with sound recognition algorithms that can
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Aplicarea inteligentei artificiale in crearea
muzicii

Una dintre cele mai fascinante aplicari ale inteligentei
artificiale in muzicd este crearea de lucrari muzicale
originale. In prezent, existi numeroase platforme si
proiecte care folosesc inteligenta artificiald pentru a
genera piese muzicale, unele dintre acestea fiind capabile
sd creeze lucrari complete de muzica clasica, jazz sau
chiar electronica. Proiectele precum OpenAl MuseNet si
Google Magenta folosesc retele neuronale pentru a crea
compozitii originale. MuseNet, de exemplu, poate crea
muzica In peste 15 stiluri diferite, de la Beethoven la The
Beatles, si poate chiar sd genereze piese cu multiple
instrumente, simtind ritmul si armonia lucrarilor umane.
Pe langd generarea completd a wunei compozitii,
inteligenta artificiala este utilizatd si pentru a adauga
variatii pieselor existente. Proiectele A/VA (Artificial
Intelligence Virtual Artist) si Amper Music sunt alte
exemple relevante de platforme care utilizeaza inteligenta
artificiala pentru a compune lucrari originale, care pot fi
personalizate In functie de nevoile utilizatorilor. A7VA, de
exemplu, poate crea lucrdri muzicale originale inspirate
de compozitori clasici si de muzica contemporana, iar
utilizatorii pot ajusta parametri precum tempo, stil si
complexitate, pentru a obtine o muzicd adaptatd
cerintelor specifice. Aceste aplicatii pot fi folosite nu
doar pentru creatie, ci si pentru a-i ajuta compozitorii
umani 1n procesul creativ, oferindu-le noi perspective si
inspiratie.

Influenta inteligentei artificiale asupra

interpretarii Muzicale

In afard de crearea de muzica, inteligenta artificiald este
folositd si pentru interpretarea pieselor muzicale.
Proiectele de Al Pianist sau Al Orchestrator
demonstreaza cum inteligenta artificiala poate invata sa
interpreteze o piesd de muzicd Intr-un mod care imita
stilul unui muzician uman. Aceste tehnologii utilizeaza
algoritmi avansati de invatare profunda care analizeaza
nu doar notele muzicale, dar si interpretarile anterioare
ale unui muzician uman. Astfel, inteligenta artificiala
poate imita subtilitdtile expresive ale unui pianist, precum
frazarea, dinamica si schimbarile de tempo.

Un exemplu notabil In acest sens este proiectul
DeepMind, care a reusit sd dezvolte un sistem capabil sa
interpreteze muzica clasicd pe pian intr-un mod
asemanator unui muzician profesionist. Proiectul Al
Pianist, dezvoltat de cercetatori din domeniul inteligentei
artificiale, a folosit un sistem de invatare profunda pentru
a Invita tehnicile de interpretare ale pieselor clasice, iar
rezultatele au fost remarcabile, cu un nivel inalt de
expresivitate si coerentd. Aceste realizari deschid calea
pentru crearea de pianisti virtuali care pot acompania
muzicienii umani sau pot interpreta piese muzicale.

Impactul inteligentei artificiale asupra

proceselor muzicale si educationale

Tehnologiile bazate pe inteligenta artificiald sunt, de
asemenea, aplicate n educatia muzicald, avand un impact
semnificativ asupra modului in care invatam sa cantim la
instrumente si sd compunem muzicd. Aplicatiile
interactive, cum ar fi Simply Piano sau Flowkey, au
devenit extrem de populare, deoarece le permit
utilizatorilor sa invete sd cante la pian intr-un mod



analyze users’ performances in real time and provide
instant feedback on note and rhythm accuracy.

Furthermore, artificial intelligence is also used to create
learning simulations that help students improve their
piano technique through specific guidance and
corrections. Artificial intelligence-based educational
projects are, therefore, not only useful for beginners, but
also for advanced pianists who wish to refine their
technique. These technologies not only enhance the
efficiency of the educational process, but also enable
deep personalization of lessons, adapting to the needs of
each user.

ARTIFICIAL INTELLIGENCE AND THE
CREATIVE PROCESS IN MUSIC

One of the most fascinating applications of artificial
intelligence in music is its ability to influence and even
revolutionize the creative process. Musical composition,
which has always been viewed as a deeply human
activity, full of expressiveness and subjectivity, has been
transformed by advanced artificial intelligence
technologies. Deep learning algorithms and neural
networks enable computers to analyze vast amounts of
existing musical works and create original compositions,
sometimes even more complex than those created by
humans. This ability of artificial intelligence to learn and
imitate various musical styles raises significant questions
about the nature of creativity and authenticity in art.

Artificial Intelligence: “Co-creator” of Music
Artificial intelligence is no longer just a passive tool in
the creative process, but is becoming an active partner in
the generation of musical works. Projects such as OpenAl
MuseNet and Magenta demonstrate that, by using LSTM
(Long Short-Term Memory) neural networks and GANs
(Generative Adversarial Networks), artificial intelligence
can analyze complex structures of music and learn to
compose its own works that adhere to the harmonic and
rhythmic conventions of different musical genres. For
example, MuseNet is capable of creating pieces in styles
ranging from Beethoven’s classical music to the complex
jazz of Miles Davis, while Magenta can generate
electronic music tracks that are highly appreciated by
users.

According to a study by McCormack and Hutchings
(2019), artificial intelligence can not only imitate musical
styles, but also introduce new forms of expression,
exploring unusual harmonic combinations and rhythmic
modalities that would not be easily anticipated by a
human composer. These works can include subtle and
innovative variations that reflect a different way of
thinking about music.

An important example in this regard is AIVA, an
artificial intelligence-based system trained on hundreds
of classical composers’ scores, which has managed to
create new works praised by critics and musicians.
Despite the fact that AIVA is not an artist in the
traditional sense, its music has been recognized as having
genuine artistic value, prompting intriguing discussions
about the place and role of artificial intelligence in the
creative process (Elliott and Watson, 2020).
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personalizat, adaptat ritmului propriu de asimilare.
Aceste aplicatii sunt dotate cu algoritmi de recunoastere a
sunetului, care pot analiza in timp real interpretarile
utilizatorilor si pot oferi feedback instantaneu despre
precizia notelor si ritmului. Mai mult, inteligenta
artificiala este utilizatd si pentru a crea simulari de
invatare, care sunt capabile sd imbunatiteasca tehnica
prin ghidaje si corecturi specifice. Proiectele educationale
bazate pe inteligenta artificiald sunt, prin urmare, utile nu
doar pentru incepatori, ci si pentru pianistii avansati care
doresc sa se perfectioneze. Aceste tehnologii
imbunatatesc eficienta procesului educational i permit o
personalizare aprofundata a lectiilor, adaptandu-se
nevoilor fiecarui utilizator.

INTELIGENTA ARTIFICIALA SI
PROCESUL CREATIV iN MUZICA

Una dintre cele mai fascinante aplicdri ale inteligentei
artificiale In domeniul muzicii este capacitatea sa de a
influenta si chiar de a revolutiona procesul creativ.
Compozitia muzicald, care a fost intotdeauna privita ca o
activitate profund umanda, plind de expresivitate si
subiectivitate, a fost transformatd de tehnologiile
avansate de inteligentd artificiala. Algoritmii de invatare
profunda si retelele neuronale permit calculatoarelor sa
analizeze vastitatea lucrdrilor muzicale existente si sa
creeze compozitii originale, uneori chiar mai ample decét
cele realizate de oameni. Aceastd capacitate a inteligentei
artificiale de a invata si de a imita stiluri muzicale variate
ridica Intrebari semnificative despre natura creativitatii si
autenticitatii in arta.

Inteligenta artificiala: ,,Co-creator” al
muzicii

Inteligenta artificiald nu mai este doar un instrument
pasiv in procesul creativ, ci devine un partener activ in
generarea de lucrari muzicale. Proiecte precum OpenAl
MuseNet si Magenta demonstreaza ca, utilizand retele
neuronale de tip LSTM si GANs (retele generative
adversariale), inteligenta artificiala poate analiza structuri
complexe ale muzicii si poate invata sa compunad lucrari
proprii, care respectd conventiile armonice si ritmice ale
diferitelor genuri muzicale. Spre exemplu, MuseNet este
capabil sa creeze lucrdri in stiluri care variazd de la
muzica clasica a lui Beethoven la jazz-ul complex al lui
Miles Davis, iar Magenta poate genera piese de muzica
electronica foarte apreciate de utilizatori. Potrivit unui
studiu realizat de McCormack si Hutchings (2019),
inteligenta artificiald nu doar ca poate imita stiluri
muzicale, dar poate si sa introduca noi forme de expresie,
explorand combinatii armonice neobisnuite si modalitati
ritmice care nu ar fi usor de anticipat pentru un
compozitor uman. Aceste lucrdri pot include variatii
subtile si inovative care reflectd un mod diferit de a gandi
muzica. (McCormack si Hutchings, 2019). Un exemplu
important in acest sens este 4/VA4, prezentat anterior, un
sistem bazat pe inteligenta artificiald, care a fost instruit
pe sute de partituri ale compozitorilor clasici si care a
reusit sd creeze lucrdri noi, apreciate de critici si
muzicieni. In ciuda faptului cd AIVA nu este un artist in
sensul traditional, muzica sa a fost recunoscuta ca avand
o valoare artistica reald, iar acest lucru provoaca discutii
interesante despre locul si rolul inteligentei artificiale in
procesul creativ (Elliott si Watson, 2020).
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The challenges of music creativity generated
by technology

However, there are also significant challenges associated
with the use of artificial intelligence in the creative
process. One of the most important aspects of music is
expressiveness and the ability of composers to convey
deep emotions through sound. The essential question that
arises is whether artificial intelligence can reach this level
of emotional subjectivity or if it remains limited to
reproducing existing patterns and structures. In an article
by Thompson and Harris (2021), the authors discuss the
fundamental difference between music created by a
human composer, which is based on their personal
experience, and music generated by artificial intelligence,
which can only imitate these experiences without actually
living them. Additionally, the concept of originality in
music generated by artificial intelligence has been a
subject of debate. Even though artificial intelligence
algorithms can create new musical works, they are
essentially the result of mathematical combinations of
elements already present in the artificial intelligence
database. This raises questions about the artistic value of
music produced by artificial intelligence and its
authenticity. According to a study published by
ResearchGate (Pujari and Wilson, 2023), many music
critics are skeptical about the ability of artificial
intelligence to create authentic music, considering that it
is built upon pre-existing sets of rules and data.

THE IMPACT OF ARTIFICIAL
INTELLIGENCE ON MUSIC
EDUCATION

Artificial Intelligence has brought major changes to the
field of music education, especially regarding learning
musical instruments such as the piano. The application of
artificial intelligence in this field allows for the creation
of interactive and personalized educational environments
that can accelerate the learning process and improve
students’ performances. Artificial intelligence-based
music learning applications are already extremely
popular and effective, and their impact on music
education is significant.

Interactive applications for learning the
piano

Currently, numerous artificial  intelligence-based
applications are available for those who wish to learn
how to play the piano. Platforms such as Simply Piano,
Flowkey and Yousician wuse sound recognition
technology to provide instant feedback and technique
corrections to users. These applications adapt in real-time
to the user’s progress and can create personalized lessons
for each student based on their learning pace and style.
The applications can recognize errors in performance and
guide students to improve their skills.

A recent study (Zhang, Chen and Lin, 2020)
demonstrated that using these applications significantly
increases the success rate in learning instruments
compared to traditional methods. These platforms allow
users to learn at their own pace and receive quick
corrections, making the educational process much more
efficient.
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Provocirile creativitatii muzicale generate de

inteligenta artificiala

Provocirile asociate cu utilizarea inteligentei artificiale in
procesul creativ sunt multiple si semnificative. Unul
dintre cele mai importante aspecte ale muzicii este
expresivitatea si capacitatea compozitorilor de a
transmite emotii profunde prin sunet. intrebarea esentiala
care apare este dacd inteligenta artificiala poate atinge
acest nivel de subiectivitate emotionala, sau daca raméane
limitatd la a reproduce pattern-uri si structuri deja
existente. Intr-un articol semnat de Thompson si Harris
(2021), autorii discutd despre diferenta fundamentald
dintre muzica realizatd de un compozitor uman, care se
bazeaza pe experienta sa personald, si muzica generata de
inteligenta artificiala, care poate doar sd imite aceste
experiente fard a le trdi efectiv. De asemenea, conceptul
de originalitate in muzica generatd a devenit subiect de
dezbatere. Chiar daca algoritmii inteligentei artificiale pot
crea lucrdri muzicale noi, acestea sunt, in esenta,
rezultatul unor combinatii matematice ale unor elemente
deja existente In baza de date a inteligentei artificiale.
Acest fapt ridica intrebari cu privire la valoarea artistica a
muzicii produse de inteligenta artificiala si autenticitatea
acesteia. Conform unui studiu publicat de ResearchGate
(Pujari si Wilson, 2023), multi critici muzicali sunt
sceptici in privinta capacitatii inteligentei artificiale de a
crea muzica autentica, avand in vedere ca aceasta este
construitd pe baza unor seturi preexistente de reguli si
date.

IMPACTUL INTELIGENTEI
ARTIFICIALE ASUPRA EDUCATIEI
MUZICALE

Inteligenta artificiala a adus schimbari majore si In
domeniul educatiei muzicale, in special in ceea ce
priveste invitarea unor instrumente muzicale precum
pianul. Aplicarea inteligentei artificiale in acest domeniu
permite crearea de medii educationale interactive si
personalizate, care pot accelera procesul de invatare si
imbunatati performantele elevilor. Aplicatiile de nvatare
muzicala bazate pe inteligenta artificiala sunt deja extrem
de populare si eficiente, iar impactul lor asupra educatiei
muzicale este semnificativ.

Aplicatii interactive pentru invitarea
pianului

In prezent, numeroase aplicatii bazate pe inteligenta
artificiala sunt disponibile pentru cei care doresc sa
invete sa cante la pian. Platforme precum Simply Piano,
Flowkey si Yousician folosesc tehnologia de recunoastere
a sunetului pentru a oferi feedback instantaneu si
corecturi ale tehnicii utilizatorilor. Aceste aplicatii se
adapteaza 1n timp real la progresul utilizatorului si pot
crea lectii personalizate pentru fiecare student, in functie
de ritmul si stilul sdu de 1Invatare. Aplicatiile pot
recunoaste erorile in interpretare si pot ghida elevii
pentru a-si imbunatati performantele. Un studiu realizat
recent (Zhang, Chen si Lin, 2020) a demonstrat ca
utilizarea acestor aplicatii creste semnificativ rata de
succes in 1Invatarea instrumentelor, comparativ cu
metodele traditionale. Aceste platforme permit
utilizatorilor sa invete in propriul lor ritm si sa primeasca
corecturi rapide, ceea ce face ca procesul educational sa
fie mult mai eficient.



Instant feedback and performance

improvement

Another important aspect of Al-based music education is
its ability to provide instant feedback. In the past,
students needed a teacher to correct their mistakes during
lessons, which could limit their progress. With the help
of artificial intelligence, students can receive immediate
feedback, allowing for faster learning and on-the-spot
correction of errors. The application of Al in music
education helps create a much more personalized and
adaptable learning environment.

According to a study published in “Computers in Human
Behavior” (Duncan and Cruz, 2021), research has shown
that students who use Al-powered applications to learn
an instrument tend to learn more quickly and efficiently
than those who follow traditional courses. Additionally,
continuous feedback and the ability to repeat lessons
make these applications extremely popular among
beginners and those looking to improve their skills.

ARTIFICIAL INTELLIGENCE IN
MUSICAL PERFORMANCES:
AUTOMATION AND COLLABORATION

Artificial intelligence has brought a significant change in
the way musicians perform, offering both opportunities
for automation and for collaboration between humans and
machines. The application of artificial intelligence in
musical performances ranges from the use of algorithms
for automated accompaniments to the creation of
interactive and collaborative performances between
musicians and artificial intelligence systems. These
innovations raise interesting questions about the role of
the musician in the digital age and about new forms of
musical performance.

Automation of musical accompaniments

One of the most common applications of artificial
intelligence in the field of musical performances is the
use of technology for automated accompaniments.
Ranging from simple programs that provide rhythmic
accompaniments to complex systems capable of adding
harmonies or mimicking other instruments, artificial
intelligence has expanded the possibilities for individual
musicians. Applications such as iReal Pro and Band-in-a-
Box use artificial intelligence to create real-time musical
accompaniments, adjusting to the tempo and style of a
live musician, without the need for extensive knowledge
of a real individual (Balan-Budoiu, 2023). These
programs are extremely popular among those learning to
play instruments, as they allow beginners to practice with
a musical partner regardless of their skill level.

A notable example in this regard is the Flow Machines
system, a project by Sony Computer Science
Laboratories, which uses artificial intelligence to create
personalized musical accompaniments. Flow Machines
not only understands a musician’s music, but can also
add to it creatively, providing accompaniments in a wide
range of styles and genres. These accompaniments can be
adjusted according to the user’s musical performance,
creating a unique interaction between the musician and
artificial intelligence. A study by McCormack and
Hutchings (2021) highlights the potential of artificial
intelligence to enrich musicians’ musical experiences,
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Feedback instantaneu si imbunatatirea

performantei

Un alt aspect important al educatiei muzicale bazate pe
inteligenta artificiald este capacitatea de a oferi feedback
instantaneu. In trecut, elevii aveau nevoie de un profesor
pentru a le corecta erorile in timpul lectiilor, iar acest
lucru poate limita progresul rapid al acestora. Cu ajutorul
inteligentei artificiale, elevii pot obtine feedback imediat,
ceea ce permite o Invatare mai rapidd si corectarea
erorilor pe loc. Aplicarea inteligentei artificiale in
educatia muzicala ajuta la crearea unui mediu de invatare
personalizat si adaptabil. Potrivit unui studiu publicat in
Computers in Human Behavior (Duncan si Cruz, 2021),
studiile au aratat ca elevii care utilizeaza aplicatii bazate
pe inteligenta artificiald pentru Invatarea unui instrument
au tendinta de a Invata mai repede si mai eficient decat
cei care urmeaza cursuri traditionale. De asemenea,
feedback-ul continuu si posibilitatea de a repeta lectiile
fac ca aceste aplicatii sa fie extrem de populare in randul
incepatorilor si al celor care vor sa isi imbunatiteasca
abilitatile.

INTELIGENTA ARTIFICIALA iN
PERFORMANTELE MUZICALE:
AUTOMATIZARE $SI COLABORARE

Inteligenta artificiald a adus o schimbare semnificativa in
modul in care muzicienii 1si sustin performantele, oferind
atat oportunitdti de automatizare, cdt si de colaborare
intre oameni si IT. Aplicarea inteligentei artificiale in
performantele muzicale variaza de la utilizarea unor
algoritmi pentru acompaniamente automate, la crearea
unor performante interactive si colaborative 1Intre
muzicieni si sisteme de inteligentd artificiala. Aceste
inovatii ridicd 1intrebari interesante despre rolul
muzicianului in era digitala si despre noile forme de
performanta muzicala.

Automatizarea acompaniamentelor muzicale
Una dintre cele mai comune aplicari ale inteligentei
artificiale n domeniul performantelor muzicale este
utilizarea tehnologiei pentru acompaniamente automate.
De la programe simple care oferd acompaniamente
ritmice, pana la sisteme complexe care pot adiduga
armonii sau imita alte instrumente, inteligenta artificiald a
precum iReal Pro si Band-in-a-Box folosesc inteligenta
artificiala pentru a crea acompaniamente muzicale in
timp real, ajustdndu-se la tempo-ul si stilul unui muzician
live, fard a mai fi nevoie de vaste cunostinte ale unui
individ real (Balan-Budoiu, 2023). Aceste programe sunt
extrem de populare in randul celor care invata sa cante la
instrumente, deoarece permit incepatorilor sa studieze cu
un partener specializat in domeniul muzical, indiferent de
nivelul lor de pregatire.

Un exemplu notabil in acest sens este sistemul Flow
Machines, un proiect de la Sony Computer Science
Laboratories, care foloseste inteligenta artificiald pentru a
crea acompaniamente muzicale personalizate. Flow
Machines nu doar cé intelege muzica unui muzician, ci
poate adauga elemente in mod creativ, furnizand
acompaniamente intr-o gama larga de stiluri si genuri
muzicale. Aceste acompaniamente pot fi ajustate in
functie de interpretarea muzicala a utilizatorului, crednd o
interactiune unica intre muzician si inteligenta artificiala.
Un studiu realizat de McCormack si Hutchings (2021)
subliniaza potentialul inteligentei artificiale de a imbogati
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allowing them to create and perform musical works in a
much more dynamic and personalized way.

CHALLENGES AND ETHICAL
DILEMMAS IN THE USE OF
ARTIFICIAL INTELLIGENCE IN MUSIC

The use of artificial intelligence in music, while full of
innovative possibilities, also raises a number of
challenges and ethical dilemmas. These concern the
impact of artificial intelligence on job displacement in the
music industry, copyright protection, and questions
related to the originality and authenticity of musical
creations  generated by artificial intelligence.
Additionally, the question arises as to whether artificial
intelligence can or cannot replace human experience in
the creative process and whether it can be considered an
artist at the same level as a human musician.

Copyright and musical property

One of the most discussed topics in the context of
artificial intelligence in music is the issue of copyright. If
a piece is created by an algorithm or a neural network,
who holds the rights to it?

Traditionally, copyright over musical works is held by
composers or performers, but in the case of music
generated by artificial intelligence, this system becomes
much more complicated. If a piece is entirely generated
by artificial intelligence, the copyright should be
attributed to the developers or creators of the algorithms
that trained the artificial intelligence.

Studies show that in many cases, musical works created
by artificial intelligence are not protected by copyright
law, which can lead to conflicts within the industry.
However, there is an emerging trend to recognize the
rights of artificial intelligence creators as being similar to
those of traditional music creators.

An example of relevant legislation could come from a
European Union decision, which is already beginning to
address the new realities of automated labour in the
creative field.

The impact of artificial intelligence on jobs

in the music industry

As artificial intelligence technologies progress, another
important topic of discussion is their impact on jobs in
the music industry. If artificial intelligence can create
music or musical accompaniments of high quality, the
question arises whether it will replace real musicians or
reduce the need for them in certain contexts. While
artificial intelligence can automate certain processes of
composition and performance, it will not completely
replace human musicians. Rather, artificial intelligence
will assist in developing new forms of collaboration and
open up new opportunities for musicians.

CONCLUSION

Artificial intelligence has profoundly transformed the
musical field, offering new opportunities for creation,
performance, and learning. From automatic music
composition to enhancing live performances with
intelligent accompaniments, artificial intelligence is
making its way into all corners of the music industry,
reshaping its landscape and challenging traditional
norms.
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experienta muzicalda a muzicienilor, permitdndu-le sa
creeze si sa interpreteze lucrdri muzicale intr-un mod
mult mai dinamic si personalizat.

PROVOCARI SI DILEME ETICE iN
UTILIZAREA INTELIGENTEI
ARTIFICIALE iN MUZICA

Utilizarea inteligentei artificiale in muzica, desi plind de
posibilitdti inovative, ridicd si o serie de provocari si
dileme etice. Acestea se referd la impactul inteligentei
artificiale asupra ocuparii fortate a muncii in industria
muzicald, la protectia drepturilor de autor si la intrebarile
legate de originalitatea si autenticitatea creatiilor
muzicale generate astfel. De asemenea, se pune
intrebarea dacad inteligenta artificiala poate sau nu sa
inlocuiascd experienta umana in procesul creativ si daca
poate fi consideratd ca prezentdnd acelasi nivel al unui
muzician real.

Drepturile de autor si proprietatea muzicala
Unul dintre cele mai discutate subiecte in contextul
inteligentei artificiale in muzica este problema drepturilor
de autor. Daca o piesa este creatd de un algoritm sau de o
retea neurald, cine detine drepturile asupra acesteia? In
mod traditional, drepturile de autor asupra lucrarilor
muzicale sunt detinute de compozitori sau interpreti, dar
in cazul lucrdrilor muzicale generate de inteligenta
artificiala, acest sistem devine mult mai complicat. Multi
experti In domeniu sugereaza ca, in cazul in care o piesa
este complet generata de inteligenta artificiala, drepturile
de autor ar trebui sa fie atribuite dezvoltatorilor sau
creatorilor algoritmilor care au antrenat inteligenta
artificiala respectivd (Roberts si Johnson, 2022). Studiile
aratd ca, in multe cazuri, lucrdrile muzicale create de
inteligenta artificiala nu sunt protejate de legislatia
privind drepturile de autor, ceea ce poate genera conflicte
in industrie. Cu toate acestea, existd o tendinta emergenta
de a recunoaste drepturile creatorilor de inteligentd
artificiala, ca fiind similare celor ale creatorilor
traditionali de muzicd. Un exemplu de legislatie relevanta
ar putea veni dintr-o decizie a Uniunii Europene, care
deja Incepe sa abordeze noile realititi ale muncii
automate In domeniul creativ.

Impactul inteligentei artificiale asupra

locurilor de munca in industria muzicala

Pe masurd ce tehnologiile de inteligentd artificiala
progreseazd, un alt subiect important de discutie este
impactul lor asupra locurilor de muncd in industria
muzicala. Dacd inteligenta artificiala poate crea muzica
sau acompaniamente muzicale la o calitate ridicata, se
pune intrebarea daca aceasta va inlocui muzicienii reali
sau va reduce necesitatea acestora in anumite contexte.
Inteligenta artificiald poate automatiza anumite procese
de compozitie si interpretare, insd aceasta nu va inlocui
complet muzicienii umani. Mai degrabd, inteligenta
artificiala va ajuta la dezvoltarea de noi forme de
colaborare si la deschiderea unor noi perspective pentru
muzicieni.

CONCLUZII

Inteligenta artificiald a transformat profund domeniul
muzical, oferind noi oportunitati de creatie, performanta
si invatare. De la compozitia muzicald originala, la
imbogdtirea performantelor live cu acompaniamente
inteligente, inteligenta artificiala isi face loc in toate



Through advanced algorithms and neural networks,
artificial intelligence has demonstrated its ability to help
generate original and innovative musical works, raising
fundamental questions about the nature of creativity and
originality.

In the field of music education, artificial intelligence
brings efficient solutions for learning instruments,
personalizing lessons, and accelerating the learning
process through instant feedback. Artificial intelligence
technologies enable students to study at their own pace,
offering corrections and suggestions immediately, which
contributes to their rapid development.

The application of artificial intelligence in education
extends beyond learning instruments, also enriching
musical experiences through collaboration between
students and algorithms, making the educational process
more accessible and adaptable to each individual’s needs.

In terms of musical performances, artificial intelligence
facilitates  collaborations between musicians and
algorithms, pushing the traditional boundaries of live
music.

Automating accompaniments and the ability to
collaborate with artificial intelligence during a concert
provide musicians with new ways to express their
creativity and engage audiences through innovation.
However, this process also raises significant ethical
dilemmas, such as copyright over artificial intelligence-
generated creations and the impact on jobs within the
music industry.

Overall, while artificial intelligence brings considerable
benefits to the musical field, it is not without its
challenges. Controversies surrounding the authenticity
and originality of artificial intelligence-generated musical
works, as well as the economic and social implications of
this technology, must be carefully considered.
Nevertheless, the fact that artificial intelligence can
become a creative partner to human musicians opens up
limitless possibilities for the future of music.

Therefore, it is essential for both researchers and industry
professionals to collaborate in order to better understand
the impact of artificial intelligence on music and to
establish regulations and policies that support
technological development while protecting the rights
and interests of human creators.

Ultimately, artificial intelligence should not be seen as a
replacement for the musician, but rather as a
complementary tool that can expand and enrich human
musical experiences.
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Prin urmare, este esential ca atat cercetdtorii, cat si
profesionistii din industrie sa colaboreze pentru a intelege
mai bine impactul inteligentei artificiale asupra muzicii si
pentru a stabili reglementari si politici care sd sprijine
dezvoltarea tehnologica, protejand 1n acelasi timp
drepturile si interesele creatorilor umani. In final,
inteligenta artificiald nu trebuie sa fie vazutd ca o
inlocuire a muzicianului, ci mai degraba ca un instrument
complementar, care poate extinde si imbogati
experientele muzicale umane.
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