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Despite its image of centuries-old tradition and stability, musical theory as a tool

for thinking never stands still. It is in a process of constant change, often due to the

emergence of new music-related technologies, as well as of mental “apparatuses”

such as the cultural techniques of mathematics (Assayag / Feichtinger / Rodrigues

2002; Magnusson 2019; Braguinski 2022).

This essay is dedicated to understanding what the future of musical knowledge

might look like in an era in which musical tools based on machine learning would

have become common. It addresses the following set of questions:

- Which musical activities can already be partially or fully imitated through AI

based onmachine learning or could be imitated in near future?

- Howmight these activities become redefined due to the experiences with AI?

- Which actors are likely to be more interested in the introduction of AI-based

tools?

- What could a possible timeline of future change look like?

In thepastmusic theoryhas alreadywithstood several technological upheavals, such

as when sound recording technologies appeared at the end of the 19th century, or

when sound visualization allowed new kinds of analysis (for examples of these early

technologies, see: Braguinski 2019a, 2019b).

In all such cases music theory was – until now – able to continue asserting it-

self as a valid tool for the understanding and creation of music by adapting to the

new circumstances.This process is, however, neither linear nor deterministic. Dif-

ferent actors influence it.This is why the understanding of change and the creation

of informed predictions necessitate a transdisciplinary approach to the interplay of

technology andmusical theory.

To begin this essay, I want to first of all draw attention to the fact that tech-

nological change in music not only concerns practicing musicians and listeners. In

discussions of music technology it is often overlooked that it may also have career-

https://doi.org/10.14361/9783839469224-017 https://www.inlibra.com/de/agb - Open Access - 

https://doi.org/10.14361/9783839469224-017
https://www.inlibra.com/de/agb
https://creativecommons.org/licenses/by-sa/4.0/


246 Artificial Intelligence – Intelligent Art?

changing consequences for musicologists and other music professionals who em-

ploy formal musical knowledge.

Accordingly, it is an important tasknowto look forways toanticipate anddiscuss

future changes of these tools usedbymusic professionals, creatingopportunities for

a smoother andmore productive transition into the new technological situation.

For discussing the imaginations of a futuremusical knowledge, a possible start-

ing point can be the history of musical theory. Existing literature illustrates the fact

that theories of music are normally structured, even if only implicitly, around the

specific abilities and limits of the human subject (Christensen 2008; Cambouropou-

los / Kaliakatsos-Papakostas 2021), meaning that human listening is at the core of

these attempts to create a formal system for making and analyzing music.

At the same time, capable technological tools for carrying out various music-

related tasks have started to emerge during the previous two decades, following de-

velopments in machine learning. Examples are tools for imitating human musical

creativity (Nierhaus 2009; Briot /Hadjeres / Pachet 2020;Miranda 2021), and for im-

itating decision-making in technology-assisted processing of audio, affecting the

aesthetics of the resulting recordings (Sterne / Razlogova 2019).

Of all suchmusic-related tools, only the music-generating systems and the rec-

ommender systemsused by online streaming companies to present their recordings

have currently received substantial scholarly interest.

Especially the tools used in the area of computational creativity such as the

generation of music are well represented in literature which also includes typologi-

cal overviews of current and historical technical developments (Avdeeff 2019; Gioti

2020; Bown 2021; Tatar / Pasquier 2019; Lubart 2005).The issues connected to audio

recommender systems have also been discussed at length by Eriksson et al. (2018);

Born et al. (2021) and others.

By contrast, the future of formal musical knowledge itself, the theories that are

created and used in music theory, as well as in musical practice, has remained un-

derrepresented in literature.

Today, one of the biggest challenges for music theory is the ability of modern AI

to create style imitations without using the familiar terms and constructions of hu-

manmusic. To put it differently, we are in a new situation where we have works (or

imitations of works) created with the help of AI that sound as if they were made ac-

cording to well-known, explicit rules of composition, whereas they are actually cre-

ated through the training of a neural network using musical examples. This means

that in musical theory the tension between explicit (rules) and implicit (examples)

knowledge is now becoming more and more problematic, making the status of ei-

ther explicit or implicit mode of education and work much less clear than it was in

previous eras of music and technology.

An even greater challenge to humanmusical theory is the ability ofmodernma-

chine learning systems to work directly with sound, bypassing the level of musical
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notation. Musical theory, as it was known for centuries, works with notation, even

if it is well known amongmusicians thatmany crucial aspects ofmusic such as tim-

bre are not adequately represented by it. Recent projects in direct creation of sound

such as Jukebox demonstrate that today’s AI technology can capture not only the no-

tation-based structures inmusic, but also the subtleties of performance that cannot

be transmitted by notation alone. Examples of recent influential technical papers in

this area are Dhariwal et al. (2020); Engel et al.(2019)

Understanding the theory of music as a tool

A whole field of human activities involves the use of concepts and knowledge from

musicology and music theory. Creating a comprehensive overview of all these ac-

tivities would necessitate input from other disciplines, such as sociology of artistic

work and the history of humanities, ideally in form of an interdisciplinary collabo-

ration. In the argument presented here, the following hypothesis about the overall

shape and contents of this group of activities will instead help to launch a prelimi-

nary discussion of this topic:

The actors whose activities involve the use of concepts and knowledge frommu-

sic theory are:

1. Musicians

2. Composers

3. Teachers

4. Researchers

I did not include the creators of music recommender systems into this list of ac-

tors whose activities I ampersonally currently interested in analyzing.The reason is

that this specific area ofworkhas recently receivedmuchmore interest than the oth-

ers. Algorithmic recommender systems, especially those employed in the streaming

and selling of recordings, have already been scrutinized for their potential to shift

the power balance between large corporations and individual musicians, and to ho-

mogenize global musical culture, withmore research forthcoming (Born et al. 2021;

Music Culture in the Age of Streaming.MUSICSTREAM, 2022;MusAI 2022).

This essay, therefore, aims to broaden the scope of inquirywith regard tomusic-

related activities, drawing on the helpful insights that were gained about recom-

mender systems, and looking for specific features that appear in other areas. Ar-

guably, the existing musical theory does not currently offer to music professionals

all the possible or imaginable tools for doing their work, but only a subset of this

infinitely large area. Also, the existing technologies can only imitate a small part of

this subset, and with varying degrees of similitude. Therefore, the following ques-
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tions need to be addressed before the discussion of the music theory’s future role

can continue:

1. What kind of a tool does music theory offer to musicians, composers, teachers,

and researchers?

2. Which part of it can be imitated bymodern technologies of artificial intelligence

such as machine learning?

Here, again, input from studies of creative processes (Donin / Traube 2016; Zattra /

Donin 2016; Born 2018), of didactics and teaching, and of academic work would be

veryhelpful, and I,again,hope that such teamworkwouldbecomepossible in the fu-

ture. For the time being, however, the hypothesis that will guidemy further analysis

in this area is the following:

The parts that can be imitated or could be imitated in near future are:

1. Searching large corpora of musical notation.

Fictional example: finding all the occurrences of a three-note motif in the works of J. S.

Bach.

2. Searching large corpora of academic literature.

Example: finding publications related to a specific topic in a database (RILMAbstracts of

Music Literature, 2022)

3. Automatic segmentation of audio recording.

Example: detection of speech and music in recordings using the software “Sonic Visuali-

ser”, with the help of one of the available “Vamp” plugins (program extensions) (Sonic Vi-

sualiser, no date).

4. Comparing musical styles (stylometry) and attribution of works whose author-

ship is unknown or disputed.

5. Creating and checking exercises in teaching environments.

6. Clustering of musical works in order to create groupings or chronologies.

7. Comparison of multiple historical versions of a musical work with the aim of

creatinggenealogies of copyingand influence (forpreparingUrtext editions that

try to reconstruct or approximate the original intention of the composer).

Such a long list of actual or possible imitations of human musical activities using

technology can easily lead to the false impression that human music-related work

is on the brink of becoming fully automated, with technology doing and delivering

exactly what humans did and delivered earlier. However, when analyzing possible

impacts of AI-based tools on such areas, it is also important to keep in mind that

technological tools normally do not exactly replace or replicate any existing human

practice. Instead, the activity is deeply transformed in theprocess of becomingauto-

mated. Tomake the activity fit the specific strengths of their tools,which aremostly
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different from capabilities of human actors, creators of technological tools need to

redefine the activity from what a human can do to what their tool does, often claim-

ing that the core of the activity is somehow still preserved in the process (Sterne /

Razlogova 2019).

Some examples of how music-related activities could change intrinsically as a

result of becoming AI-based are:

1. An AI-based search of a large corpus of musical notation, aiming to find

melodies which have been borrowed or reused in different works, will arguably

yield results that are different fromwhat a humanmusicologist might produce.

The reason is that the human musicologist would employ his or her memory

and the understanding of how musical styles, epochs, and composers are re-

lated to look for possible candidates, whereas amachine learning systemwould

group melodies according to mathematically derived features, and these will

not necessarily correspond to any concepts from humanmusic theory.

2. A clustering of works done by an AI system might create groupings where the

principle why these works belong together is not clear to the human observer.

What does the user want from the tool?

The future course of developmentwith regard tomusic theory as a tool also depends

on the needs and wishes of those who employ this tool in their day-to-day work.

Understanding which technological routes in music are more probable than others

therefore additionally involves understandingwhohas an intrinsic interest in intro-

ducing AI-based tools into these areas.

The following group of actors is inmy view likely to bemore interested AI-based

tools than others:

1. Individuals who hope to becomemore efficient in their work through new tech-

nology or to gain status by showing their use of the newest tools.

2. Institutions who seek to save money by streamlining their workflows.

3. Technical researchers whowish to see their technological ideas used in practice.

4. Companies producing, advertising, and selling the tools.

On the other hand, there are also likely to be actors who will be opposed to the in-

trusion of an AI-based tool into an area of work that until now existed without such

technologies. Particularly, those who are critical of the new tool’s ability to really

carry out the work it is purportedly made for will resist attempts by other actors to

introduce it.Motivations are also likely to be related to issues of labor and job secu-

rity.
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However, it seems probable to me that such anti-technology arguments could

be in an unfavorable position in comparison to an overwhelming narrative of higher

productivity or even democratization of a previously exclusive and closed-off area

of human activity.

AI-based tools in music: A possible timeline

To better navigate upcoming change, it is helpful to sort existing and future tech-

nologies into temporal categories, grouping together those that are already avail-

able, those that are likely to appear soon, and those that are possible, but only in

a relatively longer term. The following overview aims to create a hypothesis about

these temporal categories:

Music-related technologies that are commonly available now:

1. Searching existing corpora of musical notation for motifs andmelodies.

Example: notation-based search in the database “Répertoire International des Sources

Musicales” (RISM. Advanced search, no date).

2. Automatic detection of pitch in (preferably monophonic) recordings.

Example: pitch detection in the software “Sonic Visualiser”, using one of the available

“Vamp” plugins (program extensions) (Sonic Visualiser, no date).

3. Transcription of recordings (preferably, one instrument, especially piano).

Example: Transcription of piano recordings using the tool “Onsets and Frames” by Ma-

genta (Hawthorne et al., 2018).

4. Detection of tempo and key (notation-based, inWestern tonal music).

Example: detection of key in notated Western music using the “music21” programming

toolkit (Cuthbert / Ariza 2010).

In short-term future, the following developments seem likely to appear in areas of

work related to music:

1. Comprehensive high-quality corpora of historical notated music

Example of existing work that points in this direction: Digital editions of Beethoven’s

works, available at: (BeethovensWerkstatt, no date)

2. Further work in directly generated sound, without the intermediary step of

creating notation

Existing work that points in this direction: The “Jukebox” research project at OpenAI

(Dhariwal et al. 2020).

In a longer-termperspective, the following newpossibilities are inmy opinion likely

to occur:
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1. Almost fully automated“pipelines” forproducingmusic inpopulargenres,based

on statistics of the audience’s listening behavior and other characteristics.

Developments thatmight point in this direction: Existingmusic-generating technologies.

Statistical approaches towards data about listener behaviour.

2. Streamlined and standardized searching, collecting, and presenting of relevant

findings from large corpora of musicological literature.

Might point in this direction: Existing tools for summarizing text aswell as for, conversely,

augmenting bulletpoints into text, notably, GPT-3 from OpenAI (Brown et al., 2020).

Recommendation systems for academic literature used by university libraries and services

such as Google Scholar.

This short essay does not touch upon questions of ethics and academic indepen-

dence that arise in the technological situation in which many music-related actors

find themselves in this moment. Still, I want to briefly mention here that stream-

ing services like Spotify and social media companies have collected data about user

interaction with music that could become a paradigm-shifting new kind of mea-

surement of human musical behaviour. However, ethical questions connected to the

use of these data, and the very independence of academic research in a situation in

which researchers depend on privately owned data are urgent problems that need

to be addressed by a broad discussion in the research community.

Finally, Iwould like to end this essaywith a fewwords concerning its intrinsically

speculative character. Like any other attempt at thinking through the future, this

essay will inevitably become disproved by the future itself in certain areas, and con-

firmed inothers.My ideas about possible futuredevelopments that I presentheredo

not have the goal of predicting the future in its entirety, but of fostering productive

debate, testing ideas for interdisciplinary collaboration, and of triggering discus-

sions on which future-influencing steps need to be made, and in which direction.

It is crucial to create more collaborative research on technological tools in music-

related areas, bringing together expertise from many areas, including musicology,

music theory, computer science, sociology, the history of science and technology,

and the history of humanities.

A critical reflection on the possible impact ofmusical AI tools on individuals, so-

ciety, culture, and academia is needed to lessen the danger of ignoring change until

its negative aspects have established themselves in a too deep and obvious manner,

as has happenedpreviouslywith aspects of socialmedia such asfilter bubbles.At the

same time, it is vital to steer clear of critiquebasedonpurely emotional assumptions

about technology and its effects. Informed solutions and sustainable roadmaps for

future change are now required inmany areas of professionalmusic. A balanced ap-

proach is vital for guiding music professionals and musicologists through the im-

pending period of orientation and change due to the emergence of AI-based tools

and large collections of music-related data.
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