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Abstract

Al-generated content—spanning text, imagery, and music—is becoming increasingly com-
monplace. As the newest generation of song-producing Al systems garner attention, serious
questions emerge regarding the role and place of music producers, particularly in the area
of non-artistic, or “utility music”. While it might seem that human skills and creativity
are unlikely to be replaced entirely by generative Al in domains such as art music or live
performance, recent developments in the field suggest that human efforts in creation of
advertisement or background music are already being challenged by generative Al sys-
tems. However, there is a number of alternative, more balanced forms of human-machine
co-creativity. It is in this regard that I am posing a question: can commercial generative Al
systems really be classified as tools in the strict sense of the term? In this paper, I am at-
tempting to answer this question by introducing the “Control-Convenience Spectrum”—a
concept I believe applies to all human creative processes that utilize tools. It bears some
similarities to earlier ideas in complexity theory or flow psychology—particularly, it pro-
poses that the extremes of this spectrum are unlikely to produce compelling aesthetical
outcomes or satisfying creative practice. I argue that prompt-driven commercial generative
Al systems occupy one of the far ends of the spectrum, thus failing to meet the criteria for a
creative expression tool.

Keywords: generative Al; generative art; generative music; LLM; tool; flow

1. Introduction

While preparing a publication on relations between the creative practice and Al, it
might be tempting to focus on describing the latest technological developments in the field,
providing historical background for the current technology, or listing examples of the latest
Al-produced artwork. Instead, I am attempting a more general overview of the current
state of affairs, in order to extract some general rules governing the relations between
creative practitioners and technology, be it Al, digital, or any other kind of technology (to
the point of considering simple tools, such as paintbrush, the manifestations of technology
as well).

Therefore, unconservatively, in the introduction, above all I would like to state what
this paper is not.

It is not an attempt at an up-to-date description of the state of the art regarding the
Al tools for creative practitioners. The rate of technological advances in the field is so
fast that it is difficult to discuss them in detail in the form of a scientific paper, as the
production cycle renders almost any attempt at such a description out of date by the time it
gets published.
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Apart from a few specific examples, the paper is also not a survey of practical im-
plementation of Al in the creative workflows of contemporary artists. Such survey could
be easily found elsewhere and has already been extensively covered in a number of pub-
lications (Ploin et al. 2022; Moura 2024) and—probably more fittingly considering the
fast-pacing development of the medium—in an online form'-?.

I'will, however, refer to selected historical facts regarding the development of Al to
lay the ground for discussing what currently seems to be a prevailing perception of Al as a
novel technology.

Furthermore, it must be stressed that the main portion of this paper regards a specific
type of Al-powered systems for artistic creation, which could be characterized as “commer-
cial generative Al”, even though—as I will try to convey in the following sections—they
only form a narrow subsection of a broad spectrum of available Al tools. This subsection,
however, gained significant publicity in recent years, as opposed to relative obscurity
of the majority of other Al tools. For many artists who do not use technology in their
daily creative practice, commercial generative Al systems became synonymous with Al in
general, with the providers of such systems making efforts to solidify this association.

2. The Control-Convenience Spectrum: Initial Definition

In order to discuss the control-convenience spectrum, we must agree upon basic
definitions of “control” and “convenience” terms, as well as what is the general goal of the
interaction with generative Al systems.

The concept of the control-convenience spectrum stems from my own experiences as
an artist. As a founding member of the panGenerator new media art collective, I have been
a part of more than thirty interactive art projects over the last fifteen years, and created
another two dozen sound installations and musical instruments on my own, which granted
me a sufficient amount of firsthand observations and experiences concerning the relations
between the user interface and the user experience. This led me to realize that there always
seems to be an inverse proportion between the ease of use and the quality /complexity of
the content, generated as a result of the interaction. This inverse proportionality could be
visualized as a slider (as in a sliding potentiometer, Figure 1) that controls the proportion
between the two variables—ease and control. Therefore, the proposition is to call this
inverse proportionality a control-convenience spectrum.

CONTROL & © CONVENIENCE

Figure 1. Control-convenience spectrum visualized as a slider.

Interaction design for interactive installations targeted at the general public, as op-
posed to professional users (e.g., musicians), is obviously a very specific task. Designing a
general purpose consumer product is, however, a task rather commonly encountered by
designers. On the other hand, designing a musical instrument, meant as a tool for skilled
professionals, is easier in certain regards (i.e., some user skills may be taken for granted),
but also requires from the designer a deeper knowledge of the discipline for which the tool
is going to be used.

The distinction between Al tools for professional users as opposed to entry-level
ones is similar. The narrative behind the latter, however, tends to suggest that they are
capable of providing the same level of professional output as the former ones. For the
sake of this discussion, we will assume that the goal of using the commercial generative
Al systems is to obtain artifacts that match the level of professionally produced music or
images, regardless of the skill level on the user side. Similarly, when discussing non-Al
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tools, we will assume that the goal is not merely producing a single note with a musical
instrument or a colorful spot with a paintbrush, but the ability to match the general notion
of a “musical performance” or a “painting”.

The “convenience” (or “ease”) term will be used in a similar vein as the “affordance”
term, used in the context of design—it will be the measure of how easy it is to interact with
the tool at hand, without prior knowledge or experience with the tool and its interface. A
highly convenient user interface will be easily approachable, providing instant results for
every possible user; a slightly less convenient one would require some basic knowledge (i.e.,
reading the user manual). An even more inconvenient one will require specific manual skills.

The “control” in this context will be used as a measure of how well the end result
matches the user’s expectations.

The concept of control-convenience spectrum can therefore be defined quite simply in
the following form:

For any creative practice that utilizes tools, the ease of operation is inversely proportional
to the level of control over the creative process.

Incidentally, the word “spectrum” implies there is a continuity between the two
extremes (full control and maximal convenience) and a choice of a specific tool or creative
strategy determines the proportion between those extremes for any given situation.

I originally formulated the concept in early 2023° and—at least per my limited and
possibly biased outlook—it still remains relevant, besides the extreme pace at which the Al-
powered solutions have advanced since then. I believe the control-convenience spectrum
might itself be considered a tool for finding a right balance when working with technology-
powered systems such as generative AL

However, in order to discuss Al tools and their usability for creative practitioners,
as well as describe the control-convenience spectrum concept in detail, we need to agree
upon—at least temporarily, for the sake of this discussion—clear definitions of another
couple of terms: “artificial intelligence” and “tool”.

3. What Is Artificial Intelligence (Or What Does AI Mean Today as
Opposed to the Past)?

“Everyone is talking about Al now” might be an overstatement, but only slightly
so. After public access to Chat GPT 3.5 was made available (Walsh 2025), Al became a
household term basically overnight. This might be one of the reasons why the general
public tends to associate the term with the latest wave of generative systems, based on
artificial neural networks, or, more specifically, Large Language Models (LLMs). In the
common perception, the technology is novel, dating back to late 2022 at most, even though
the term itself leaked into popular culture well before the current Al bloom (such as in the
case of Steven Spielberg’s movie from 2001, simply called “A.I. Artificial Intelligence”). But
what exactly is this “Al” species everyone has been talking about ever since?

The term “Artificial Intelligence” had different meanings in different time periods,
reflecting the fact that certain technological approaches that were once considered Al aren
not regarded as such anymore. As indicated by Sarah Gnoth and Jasminko Novak,

“The fundamental complexity of Al represents a significant challenge for public
understanding. Even experts struggle to reach consensus on a unified definition
of Al [...] The opaque nature of Al systems, often termed »black boxes,« further
complicates users’ understanding of how Al works”. (Gnoth and Novak 2025)

A similar observation was made by Fatemeh Alizadeh et al.:

“(...) defining Al is confusing, not only for the users with no computational
background, but even for the researchers and Al practitioners. This is due, among

https:/ /doi.org/10.3390/arts15020033


https://doi.org/10.3390/arts15020033

Arts 2026, 15, 33

40f22

other factors, to the evolution of the term over time and to the fact that it has
never represented a single specific technology in a single specific time period”.
(Alizadeh et al. 2021)

Among other factors, a so-called “Al effect” is at play here. It is the general tendency
to regard technological solutions—especially those that are yet to be achieved—as “intel-
ligent”, as long as we cannot understand how they work, and dismiss them as such the
moment we start to understand the mechanics behind them. Rodney Brooks described the
phenomenon in the following way:

“Every time we figure out a piece of it, it stops being magical; we say, »Oh, that’s
just a computation.«”. (Kahn 2002)

John McCarthy, who was among the people who coined the very term Al in 1956,
described the phenomenon in a very concise form:

“As soon as it works, no one calls it Al anymore”. (Vardi 2012)

The simplest example of this phenomenon would be an electronic calculator—while
at first encounter it might seem “magical” and smarter than humans, we soon realize it just
follows a simple algorithm. At the same time, in a very narrow field of basic mathematical
operation, it greatly surpasses human abilities, thus it is in fact superintelligent, although
to a very limited extent.

The famed Deep Blue supercomputer is another example—at first it seemed shocking
that a computer could beat a chess master, but when it became widely known that the
software used the brute-force approach, essentially relying on an extensive library of every
possible chess move and an enormous computing powetr, the conclusion could only have
been “that’s not real thinking” (Vardi 2012).

This shifting perception of what Al is and is not might be a reason behind the current
association of the term with the newest wave of Generative Al and Large Language Models
(LLMs), while at the same time disregarding any less sophisticated technologies that were
once considered “intelligent”. However, the significance of the currently dominant artificial
neural network approach to Al was in fact marginal throughout most of the Al research
history. At the same time, approaches that today are not necessarily considered by the
general public as true Al (i.e., reasoning machine), such as the symbolic approach, and, for
a brief period, behavior-based robotics, dominated the field. (Garnelo and Shanahan 2019;
Wahde 2016).

Let us briefly summarize the concepts behind these three approaches to Al (although
there is a number of other approaches as well).

Symbolic Al—the “classic approach”—relies on a human-entered database of facts
and a set of logic operations to manipulate that data. As Marta Garnelo et al. note:

“A symbolic Al system works by carrying out a series of logic-like reasoning steps
over language-like representations. The representations are typically proposi-
tional in character (...) An important limitation of symbolic Al relates to (...) the
extent to which its representational elements are hand-crafted rather than learned
from data”. (Garnelo and Shanahan 2019)

Even though symbolic Al is based on fixed datasets and cannot spontaneously learn
new facts, it is actually well-suited for generating musical structures (in terms of musical
notation or MIDI data) as the tonal music, based off a relatively strict set of rules, can
be easily formalized or expressed in mathematical language. A seminal example of an
early Al-generated musical piece is the Illiac Suite from 1957 (Funk 2018). Even much

more recent auto-accompaniment devices and software, such as “arranger keyboards
(auto-accompaniment synthesizers) and Band-In-A-Box software (Wilkins 2017) were based

https:/ /doi.org/10.3390/arts15020033


https://doi.org/10.3390/arts15020033

Arts 2026, 15, 33

50f22

on fixed algorithms (often called “styles”), so they could be considered an extension of the
early symbolic-Al based music generation tools.

Therefore, the fact that computers can autonomously create music is not necessarily
novel; however, the quality and character of generated musical content (complete recording
in a form of a digital sound file rather than rudimentary musical notation) made the
results of recent Al-based music generators penetrate the mainstream, whereas the earlier
experiments went mostly unnoticed by the general public, apart from occasional mentions
in the media. Most importantly from the “Al effect” perspective, tools such as the symbolic
music generator used for “Iliac Suite” are not considered Al anymore. We know all too
well “it is just computation”.

As a side note, symbolic Al representation of musical language requires fine-tuning
of many parameters until it produces satisfactory musical results; in this regard, it bears
similarities to generative art (to which I will refer later in the paper).

Another approach—Nouvelle Al, or behavior-based robotics—is based on the assump-
tion that, rather than constructing a symbolic model of the world, a device (e.g., robot)
might use various sensors to probe its actual surroundings and react to the changing cir-
cumstances based on a set of simple rules. This approach was briefly a dominant field of
research in the 1980s, as Rodney Brooks was the head of Computer Science and Artificial
Intelligence Laboratory at MIT (Dennis 2024) and, one of the earliest widespread imple-
mentations of Al-operated robots—the famed Roomba vacuum cleaner—was in fact based
on this approach. It therefore might seem fair to consider Brooks entitled to his skepticism
towards current research on artificial neural networks-powered humanoid robots (Miller
2024). In fact, even much earlier devices, such as robotic interactive installations Senster
(Zivanovic 2005) and Sam by Edward Ihnatowicz, displayed seemingly autonomous be-
havior, based on similarly simple principles, albeit using analog techniques, rather than
digital, algorithm-based systems.

The Artificial Neural Network approach is, in turn, inspired by a human brain struc-
ture; the basic assumption is that a network of artificial neurons, with the ability to rearrange
the connections between them, should be able to “learn” on its own, when provided with a
sufficient amount of data. In actuality, to achieve the efficiency of current artificial neural
networks, a number of additional techniques had to be incorporated, such as back propaga-
tion or human-reinforced learning. These techniques obviously are not modeled on any
processes observed in real, biological neural networks. When comparing the neural net-
work approach to the symbolic approach, Garnelo and Shanahan observe that “By contrast,
one of the strengths of deep learning is its ability to discover features in high-dimensional
data with little or no human intervention” (Garnelo and Shanahan 2019).

Even though for many years this approach did not yield notable results, a significant
step towards the bloom and eventual domination of the artificial neural network approach
was the seminal paper by Rumelhart, Hinton, and Williams (Rumelhart et al. 1986) de-
scribing the backpropagation method, which led to significant improvement of this Al
technique. This, together with availability of sufficient computing power, eventually led to
the current Al bloom.

That was, however, a process that took another couple of decades and some significant
achievements went largely unnoticed—for instance, Google Translate switched to neural-
networks-based technology as soon as 2016 (Stahlberg 2020). Similarly, audio restoration
software iZotope RX started using machine learning techniques as early as in 2017, in the
RX 6 Advanced version (Wichern 2017). Al was also utilized by creative practitioners way
before 2023, e.g., the main theme of the 2017 edition of Ars Electronica Festival was AT
However, all these events happened before the current “media hype”, so they were not
widely publicized.
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Therefore, it is important to note that the current wave of generative Al systems—
while significantly more powerful and developing at a much faster pace—is not in fact a
paradigm shift that happened overnight, but a result of a long evolution, and a different
perception is mostly a result of a sudden shift in media prominence of the topic of AL
Gnoth and Novak write about this phenomenon, citing the “missing awareness” among
the common misconceptions in the “folk perception” of Al:

“(...) users frequently lack awareness of Al’s presence in their daily applications.
This missing awareness is likely linked to common misconceptions about Al,
hindering recognition of Al in everyday platforms and devices”. (Gnoth and
Novak 2025)

The main downsides of the Artificial Neural Network approach are the problem of
hallucination (Xu et al. 2024) and the problem of interpretability / explainability. Some other
approaches to Al—i.e., symbolic approach, as exemplified in the CYC project (Sharma and
Goolsbey 2019)—avoid both of these downsides, at the price of lower efficiency and flexibility.

The interpretability problem is somewhat related to the “black box” term, which refers
to a device or piece of software, whose internal mechanisms are not fully understood by
the user, but the user has a sufficient general grasp of its basic means of operation (i.e.,
which type of input will result in a specific output) (Haskel-Ittah 2023). The complexity of
modern artificial neural networks makes it close to impossible to penetrate the route from
a given input to an output in a reasonable timeframe (Castelvecchi 2016). In this regard
Al systems are black boxes, but the important difference here is that they remain as such
even for their own creators. This is also true for other, non-Al complex systems (Ladyman
et al. 2013); this particular quality makes such systems distinct from the majority of other
human inventions (although there were points in history when humans learned how to
exploit certain phenomena—e.g., fire—long before they managed to understand them).
This begs an almost philosophical question: are artificial neural networks in fact invented,
or discovered (Lem 1973)?

It is important to note that the “Al effect” does not seem to apply universally to the
current wave of Al—even though there is a growing understanding of how artificial neural
networks work, it still tends to be viewed as “intelligent” in the common sense of the word
(Gnoth and Novak 2025). This might be due to two facts:

e thelevel of sophistication of content created by current Al systems makes it—in certain
cases at least—indistinguishable from content created by humans;

e the complexity and size of the most advanced neural networks make it impossible to
penetrate the actual operation even for their creators or—generally—experts in the field.

Of course, that does not signify universal acclaim; the current generation of Al is
already being dismissed as merely a “statistical machine” or “stochastic parrot” (Bender
et al. 2021), therefore not a “thinking machine”. Furthermore, some experts (namely Yann
LeCun) point out that, while current LLMs are doing a decent job at simulating human-like
thinking, humans use the language to describe abstract thoughts and ideas (which form a
basis of thinking), whereas LLMs are purely language-based, with no higher-level abstract
ideas or thoughts involved (LeCun 2025).

4. Al vs. Generative Art

Generative Al should not be confused with Generative Art, which is a much older and
broader term, describing specific artistic practices that utilize some kind of autonomous or
automated process. Amongst many definitions, possibly the most often quoted (Galanter
2016), and a rather extensive one, was formulated by Philip Galanter:
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“Generative art refers to any art practice where the artist uses a system, such as a
set of natural language rules, a computer program, a machine, or other procedural
invention, which is set into motion with some degree of autonomy contributing
to or resulting in a completed work of art”. (Galanter 2003)

On the other hand, there is a concise definition by Sol Lewitt:
“The idea becomes a machine that makes the art”. (LeWitt 1967)

While reflecting on my own artistic practice over the last couple of years, I have come
up with a short description that might as well serve as my own personal definition of
generative art:

“Creating conditions for the music to emerge organically by making specific tools,
rather than composing fixed pieces of music”. (Cybulski 2024)

All these definitions imply that the artist, even though they do not control all the elements
of the emerging artwork directly, is indeed the creator of the artwork by designing, initiating,
and controlling the generative process itself. This is an important distinction that will come in
handy as we discuss the relations between artists and their tools in regard to AL

In response to the results provided by the generative process, the artist can modify the
details of the process until satisfactory artistic results are achieved. This iterative process
of creating the artwork in multiple steps, a constant dialogue with the tool and matter, is
by no means limited to generative art (although the boundaries between generative and
non-generative art are fuzzy and may depend on subjective interpretation, as we will see
later, while discussing the control-convenience spectrum in the context of visual arts).

The benefit of the generative approach is the ability to create artifacts with a high
degree of complexity without the need to directly oversee all of their individual components,
while still maintaining the control of the general direction of the artwork.

Last but not least, as Galanter notes, referring to the complexity theory, “In terms of
our human ability to extract meaning from a given experience we require a mix of surprise
and redundancy, i.e., a signal somewhere between extreme order and disorder” (Galanter
2016). Galanter calls this optimal combination of predictability and unpredictability “effective
complexity”. This feature is a crucial element of a satisfying work of art. In this regard, a key
part in tailoring an aesthetically successful and “effectively complex” generative system is
finding a perfect balance between the elements that provide order and introduce chance.

In this regard, an Al-based tool could be considered a subsection of a generative
system, as long as it is consciously used. Arguably, with the earlier generative Al systems,
such as DALL-E mini, the more the system malfunctioned (i.e., hallucinated), the more
artistically interesting the outcome was. This can be viewed through the lens of the effective
complexity concept—the hallucination can be treated as an element of chance introduced
into a broader generative system.

5. The Mainstream Perception of Al as a Music Tool

There is a discrepancy between the marketing claims of generative Al providers and
the actuality of creative workflows involving digital tools, including those that could be
marked as Al-powered. Arguably the most-well known generative Al system for music,
Suno, already has a long back catalogue of such claims. Suno’s own social media channel
“waveform.watch” regularly posts exaggerated statements, such as “Trend alert: Suno
becomes go-to music tool for creators on Tiktok and Youtube” or “The Internet’s new music tool?
Suno just made everyone a songwriter”. The music producer Timbaland is quoted to say about
Suno: “I haven’t been excited about a tool in a long time [...] It’s the way you're going to
create music [. . .] It's the new age of music creation and producing” (Mullen 2024).
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The main issue here is that the general public is led to believe by such claims that
anyone can be an artist/ musician now, provided they use a certain Al “tool”, whereas the
truth is much more complex.

Granted, using digital tools almost always implies that at least a part of the workflow
is considered a black box. This is also true for other tools such as acoustic instruments—
one does not need to understand all the complex mechanics of, say, a violin (such as the
interplay between the top and bottom plate, bridge, soundpost and the air mass enclosed in
the instrument, which effectively form a coupled system—in fact very difficult to analyze
even for experts) (Chaigne and Kergomard 2016) in order to effectively use it as a tool for
musical expression. Nevertheless, in order to maintain control over a tool, there has to be a
delicate balance between what is understood and consciously controlled, and what is taken
for granted as an intrinsic quality of a given tool.

Gnoth and Novak call this phenomenon “Mystification of AI”:

“The public perception of Al has been considerably shaped by its portrayal in
media and entertainment, where it was often depicted as robots with superhuman
abilities. This sensational representation attracted the excitement of many, but it
may have distorted public understanding of Al’s actual capabilities, leading to
an overestimation known as the “superhuman human fallacy” (...). Although
generative Al systems like ChatGPT have made recent advancements in Al
more accessible, they do not aid users in understanding the foundations of their
decisions and outputs, complicating non-expert users” ability to form accurate
mental models of such Al systems”. (Gnoth and Novak 2025)

Apart from the alleged novelty of the relations between Al and music, some statements
that are targeted towards the creative practitioners are implying that—in the face of the
current revolution—they have to adapt their workflows to accommodate Al tools in order
to stay competitive and not get left behind. This notion occasionally penetrates even the
academic circles; for instance, it was present in at least one lecture at a recent conference on
music and Al at the Chopin University of Music”.

6. What Is a Tool?

Generative Al systems, such as Suno, are often described as “Al tools for music”, but even
a quick survey of definitions of the “tool” term begs a question: is such description justified?
Oxford Languages Dictionary defines tool as:

“A device or implement, especially one held in the hand, used to carry out a
particular function.”

Tool can be also defined as:

“The use of physical objects other than the animal’s own body or appendages as a
means to extend the physical influence realized by the animal”. (Jones and Kamil 1973)

“An object that has been modified to fit a purpose ... [or] An inanimate object
that one uses or modifies in some way to cause a change in the environment,
thereby facilitating one’s achievement of a target goal”. (Nussbaum 2011)

“A tool is an object that can extend an individual’s ability to modify features of
the surrounding environment or help them accomplish a particular task [...]".
(Wikipedia Contributors 2025)

More specifically, a specialized type of a tool, i.e., a musical instrument, can be also
described as a natural extension of the body (Nijs et al. 2013). Distilling it down to a
simplest possible description, we may define “tool” as:
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An external object, handled and controlled by a human operator to extend their natural abilities.

Handling and controlling a tool require a certain level of understanding of how the
tool works, and internalized physical ability (obtained through trial and error/practice,
leading to a certain degree of experience), but also a conscious intent of what the tool
would be used for in the first place. This in turn stems from a general understanding of the
context in which the tool is being used—i.e., chopping down the tree with an axe (how is it
supposed to be done? Where does one stand in order to not be crushed by a falling tree? Is
that specific tree appropriate for my needs? What exactly are my needs regarding the tree
in general?); placing paint on a support with a brush (what is it that I am going to paint?
What type of support am I going to use—canvas or maybe a wooden panel? What kind of
paint am I using? Where exactly do I place specific colors to reproduce my visual concept?
Most importantly—what is the concept?); amplifying the lip buzz with a trumpet, etc.

Having said that, a perfectly obedient tool is not necessarily beneficial to the creative
process. As already proposed in the previous section, creating an artwork in a dialogue
with the tool is prevalent in, but not limited to, generative art. As observed by Brian Eno,
there are two distinct attitudes towards the role of the tool in the creative process; their
representatives could be described as “architects” and “gardeners” (Eno 2011). In my PhD
thesis I have proposed a similar distinction between a hypothetical “Composer A” and
“Composer B”: the former uses an obedient tool to implement their precise concept, while
the latter engages in a dialogue with the tool and matter (Cybulski 2024). Katya Davisson
describes similar categories as “narrow-sense” and “broad-sense” composition (Davisson
2022). Don Norman is also a proponent of iterative process for design as a dialogue between
the designer’s objectives and the external world (Norman 2013).

7. Back to the Control-Convenience Spectrum

One of the most pronounced examples from my own artistic practice of moving back
and forth on the control-convenience spectrum (or a C—C spectrum) is the OSC controller
called Dodecaudion (Figure 2)—a first project of panGenerator from 2011. We have created
Dodecaudion as our reaction to the first wave of laptop music (laptronica) which was very
prominent in Poland at the turn of the first two decades of the XXI century. Using the laptop
as a musical instrument was a novel approach at that time, but the laptops were often used
“saute” or with very basic MIDI controllers of the time (using mostly knobs and faders).

Figure 2. The Dodecaudion—a perfect “blank canvas” for experimentation on various sensor-to-
sound mappings.
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Dodecaudion sought to provide a platform for expressive musical performance,
which—through the design of the device itself—would be able to fulfill the conditions of
visual-auditory correlation (Jensenius 2022; Dunning 2024).

In actuality, Dodecaudion was a blank canvas—merely a controller, devoid of any
built-in sounds, gesture-to-sound mappings, or performance scenarios. To become an
instrument, it had to be supplemented with musical substance—both in terms of how
it was supposed to sound, but—more importantly in this regard—how the proximity
sensors embedded in the facets of the controller were to be mapped to those sounds. In
fact, deciding upon the movement-to-sound mapping could be seen in this case as an
equivalent of interaction design. In practice it was done by creating custom patches in
Native Instruments Reaktor and Pure Data dataflow programming environments.

Let us take a closer look at some of the most distinguished sets of those mappings:

e  Case 1: Direct mapping of each facet/sensor to a specific note from a single octave of
the 12-tone equal tempered scale. (video example: https://youtu.be/cbkOvw9Tv04,
accessed on 15 December 2025).

As the name implies, Dodecaudion is a regular polyhedron with 12 faces, each con-
taining a single proximity sensor. Therefore, this mapping seemed a natural starting
point for the exploration of musical possibilities of the instrument.

The 12 faces would then reflect a single octave of a piano keyboard, although the
velocity of each note could be controlled continuously, not unlike a mixing desk with
a set of 12 faders controlling the volume of the notes from a chromatic scale. In reality,
this mapping proved difficult to master; even physical faders would be less convenient
than a regular piano keyboard. The faders, however, would at least allow a certain
combination of notes to be set up and sustained. The sensors on the Dodecaudion do
not facilitate the “hold” functionality; in order to sustain a note of a given volume,
the performer has to hold their hand steadily in a certain proximity to the sensor.
Moreover, there is no physical contact with the instrument; it imposes difficulties that
are always associated with this kind of “air” instruments, as observed already in 2000
by Rovan and Hayward (2000). The lack of tactile feedback is a major downside of this
species of instruments, rendering them difficult to master. Additional nuisance stems
from the fact that, while reaching out to one sensor, the performer may accidentally
trigger another one, thus “hitting the wrong note”. Performative difficulties apart, this
mapping also did not yield very interesting musical results.

e  Case2: panGenerator was asked to make Dodecaudion available for the El Hormiguero
talk show on Spanish TV. I have prepared a fresh set of sounds and mappings, as the
instrument was to be played by inexperienced performers and the entry barrier had to
be as low as possible. (video example: https:/ /youtu.be/Sco8d4xpWRO, accessed on
15 December 2025).

In this case, the data from all sensors was averaged to a single parameter, which
gradually changed the volume and filter cutoff on three virtual instruments—synthetic
drums, bass, and harmonic pad. Other parameters of the instruments were in turn
controlled by a sequencer, preprogrammed with a looped four-chord harmony and
simple beat.

This mapping forms a polar opposite of the one used in Case 1: it facilitates playing
music instantly, despite a lack of expertise either with the Dodecaudion itself, or
with musical instruments altogether. However, it soon becomes clear—both to the
performer and the audience—that the performer is not really playing the instrument
in terms of controlling the actual musical parameters, such as pitch, tempo, etc., but
rather just controls the mix and timbre in a very coarse fashion. Therefore, even though
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seemingly compelling musical results can be obtained effortlessly, it has very little in
common with playing an actual musical instrument.

o Case 3: At first glance, similar to Case 1—each sensor controls a single sound. In
reality, the mapping is slightly different: the distance from the sensor influences the
note pitch, quantized to an arbitrary musical scale (each of the sensors produces
slightly different pitch range), rather than controlling the volume, which in this case
is influenced by the speed of hand movements—the faster, the louder. Thus, more
expressive movement correlates clearly with the volume and the rate of note changes.
As the notes triggered by all the sensors come from the same scale, there is no risk of
playing “wrong notes” when accidentally hitting an adjacent sensor. (video example:
https:/ /youtu.be/yZs]jVSToCk, accessed on 15 December 2025).

e  Case 4: In order to create more complex, but still controllable musical structures, I have

created a simple semi-autonomous system, consisting of a generative beat machine, a
Karplus-Strong type synthesizer with sounds triggered by the drum samples, and an
“8-bit” style synth, controlled by a generative sequencer. A couple of parameters (such
as complexity of the beat, pitch of the drum samples, randomization of the sample
choice, Karplus-Strong “string” decay and high frequency damping) were assigned
to only six out of twelve sensors (the rest of the sensors remained inactive to avoid
accidental triggering). In such an arrangement, all the parameters could be controlled
at once. Additionally, some parameters were assigned to presets, switchable by an
external foot controller. (video example: https://youtu.be/_Bn_pEKEDZM, accessed
on 15 December 2025).
Such mapping provided enough control for the Dodecaudion to really become an
instrument—i.e., providing the performer with enough influence on the music so
they can feel in charge, as well as creating convincing sound-action coupling for the
audience (Jensenius 2022), but enough convenience to prevent the performance from
becoming a tedious ordeal, as in the Case 1.

Working on Dodecaudion provided me with a unique opportunity to practically
examine how a single hardware controller can be perceived in significantly different
ways, both by the interactor (performer) and the audience, depending on the type of
gesture-to-sound mapping applied. An interesting observation emerges already from this
first example: the most interesting musical outcomes, as well as the most satisfying user
experience for the performer, stem from the third and fourth cases—a mapping that is
somewhere in a narrow sweet spot between the two extremes—“inconvenient control”
and “lazy convenience”. Notably, Case 2 is obviously rather extreme, exemplifying how
the goal of creating an instrument that would be appealing to an untrained performer on
one hand, and mass audience on the other, fails to produce both meaningful interaction
and compelling aesthetic results. This is, however, precisely the promise of many of the
commercial generative Al systems—that, regardless of the level of experience, with the
help of a given system anyone can produce captivating art.

We may now place the four mappings of Dodecaudion on the control-convenience
scale in such a way (Figure 3):

CASE 1 CASE 3 CASE 4 CASE 2
direct sensor-sound sensor—pitch, selected sensors control average of all sensors
mapping speed-volume mapping a generative system control volume and cutoff
of preprogrammed sounds

CONTROL CONVENIENCE

Figure 3. Various Dodecaudion mappings on a control-convenience scale.
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In a similar fashion, we could arrange a number of different, but similar instruments
by their control/convenience ratio (Figure 4):

e Cobza is a traditional Romanian plucked chordophone (Hornjatkevy¢ 2021), with
a multistring arrangement, which is already a technical improvement over simpler,
single-stringed instruments, as it extends the range of the instrument. A fretless neck
allows for an unlimited choice of musical scales (i.e., microtonal, xenharmonic, etc.),
also facilitating glissandi and portamento; however, it requires more skill than fretted
instruments. Playing chords in tune also poses some challenges.

e  The introduction of frets on instruments such as the guitar takes away a lot of the
effort of playing in tune, “quantizing” the pitch to a predesigned set of chromatic
notes, offering more convenience, but also taking away the ability to play alternate
tunings, glissandi, etc.

e  Strumstick (McNally 2025) goes one step further towards the ease of playing, narrow-
ing down the note choice to a diatonic scale by a specific fret placement and tuning; at
the same time, it takes away the ability to play in different keys than those planned by
the designers.

e Autoharp (Kettlewell and Long 2013)—in all previous instruments, the left hand of
the player was in direct contact with the strings, which allowed to control the timbre
and sustain of the notes, as well as produce vibrato and glissandi. However, playing
chords required training to achieve muscle memory and technical ability. Autoharp
removes that necessity by introducing a set of levers with felt mutes, arranged in
predefined chord configurations, thus facilitating chord change by pressing the levers.
The tradeoff is the inability to control the string vibration and pitch directly, which
was an inherent quality of all the previous instruments.

COBZA GUITAR STRUMSTICK AUTOHARP

CONTROL CONVENIENCE

Figure 4. Various string instruments on a control-convenience scale.

We could also see how an evolution of a single instrument makes it move through the
C-C spectrum: in case of the trumpet, a simplest form—a natural trumpet—was already a
technological achievement, which helped to amplify the lip buzz, and—Dby the means of
the resonant frequencies of the air column within the trumpet pipe, made it possible to
play discrete notes within the natural major scale (stemming from the harmonic series).
Introduction of a slider facilitated playing the notes from outside the harmonic series but
required good kinesthetic coordination. Quick note jumps, possible to achieve with lip-trills
used in the “clarino” technique (Dahlqvist and Tarr 2001), are however not possible to
the same extent on a slide trumpet. The introduction of the valves moved the instrument
further towards the convenience end; however, it removed the ability for playing glissandi,
yet again sacrificing some control for more convenience.

For the last example in this section, let me look at the visual arts through the lens of the
C-C spectrum concept (Figure 5). Galanter argues that Jackson Pollock’s technique should
not be considered generative art, since it relies on the properties of the physical world (i.e.,
dripping paint) and as such, all art should be considered generative (Galanter 2003). There
is, however, a varying degree to which different painting techniques rely on the physical
properties of the paint: the traditional oil painting technique strives for full control over the
medium. Watercolor painting, in turn, relies heavily on the diffusion of pigments in water,
utilizing the process to create nature-like effects. This, in turn, is not so different from Max
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Ernst’s technique of decalcomania, which might be considered a full-fledged generative
art method. We could then attempt to create another graph, imposing various painting
techniques against the control-convenience axis.

This example, however, is not as straightforward: watercolor painting might be a step
towards convenience by the means of its semi-generative characteristics. It is nevertheless
a difficult technique to master. So, on the following graph, we will focus on the ease of
creating life-like images with a given technique, rather than the ease of handling the actual
medium. In this context, the most convenient method of producing such images would be
using the “paint-by-numbers” kit (Langer 2019):

OIL PAINTING WATERCOLOR  DELALCOMANIA PAINT-BY-NUMBERS

CONTROL ‘ ‘ CONVENIENCE

Figure 5. Various painting techniques on a control-convenience scale.

As we could already see from the last couple of examples, the C-C spectrum concept
obviously has its limitations. For instance, an instrument designed for the ease of creating
simple melodies or chords (i.e., Strumstick or Autoharp) might be very convenient as
an entry-level instrument for an unskilled musician, while at the same time posing huge
obstacles for a skilled musician keen to play specific scales or chords, which are not available
on these instruments. At the same time, the latter might feel completely at ease playing
desired harmonies on a “less convenient” instrument, such as a guitar or a cobza.

For yet another example of a seeming failure of the C—C spectrum, we might look at
the violin—an instrument notorious for its steep learning curve, as producing even a single
sonically acceptable note (at least in the common perception of “nice” and “unpleasant”
timbre) requires considerable skill. Thus, the user interface of the violin is an inconvenient
one for an unexperienced user. Nevertheless, a skilled violinist approaches the instrument
with ease and producing a fine sound does not require conscious effort anymore. This
would suggest that the same instrument offers different mixture of control and convenience,
depending on the skill of the user. Indeed, eventually even a most demanding instrument
becomes more approachable, to the point that playing it becomes easy. Nevertheless, the
effort and time invested in achieving proficiency on a given instrument might be viewed
as the “inconvenient part” of the whole musician-instrument interaction—thus, in order
to gain more control, one has to commit themselves to the process by acquiring the skill
necessary to operate the tool at a desired level of control. This notion will be also touched
upon in the context of commercial Al systems in the last paragraph of the Section 8.

8. Control-Convenience Spectrum and Generative Al

As T have already proposed in the “What is a Tool?” subsection, handling and control-
ling a tool requires a certain level of understanding of how the tool works, internalized
physical ability to operate it, but also a conscious intent of what the tool would be used for.
This leads us to two major realizations regarding the status of generative Al systems:

e in order for it to be considered a tool, it would have to allow a certain amount of
control over the final result, but:

e inorder to control a tool, one has to possess both some experience in handling the tool
and a wider knowledge of the discipline/task, for which the tool is being used.

In this regard, the claim that “generative Al tools will make everyone an artist” is
deeply flawed. One could argue that Al systems such as Suno (or Suno Studio/Suno Pro
for that matter) allow for a deeper degree of control, becoming a real tool in the process.
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But moving the control-convenience slider towards the “control” end moves it away
from the “convenience” end by requiring some amount of skill and understanding of the
musical matter. Thus, there is no “magic button”; if we want to obtain what we want from
generative Al, we have to know what it is that we want in the first place, and the more
complex the task at hand, the more precise and informed the prompt/instruction must be.
It is exactly the same as with any other tool, and Al tools are no different in this regard.

In a real-life example, a friend of mine wanted to add mechatronic elements to their
acoustic instrument; having only a vague idea on how it is supposed to work, they asked
Chat GPT for assistance. Unsurprisingly, the answers produced by the LLM were as vague
as the prompt itself, and the details of specific technical means varied from reply to reply.
For instance, Chat GPT suggested that an electric motor requires a separate power source,
but the actual parameters (i.e., voltage) changed with each reply. It might as well have
asked for more details of the motor, and only then tried to match the power supply to that
specific device. Needless to say, the lack of consistency in the replies provided by the LLM
only added to the initial confusion of my friend.

This shows us once again that—in order to create more complex projects in coop-
eration with LLMs or Generative Al systems—one needs to possess certain knowledge
and expertise in the field, in order to formulate the prompt in a detailed fashion. Even
then, though, the replies provided by Al have to be scrutinized for possible errors and
hallucinations, which are inherent features of all artificial neural network-based systems.

Nevertheless, there are areas where LLMs can produce sensible results even from very
vague prompts. Chat GPT 5 provides decent, or at times even very good code, as long
as it is to be written in one of the more popular programming languages. For instance, a
widespread availability of JavaScript code examples on the web is most likely the secret
behind Ghat GPT’s proficiency in this particular language (i.e., there was enough free
training data for the LLM to become proficient). In this area of expertise (unlike the example
with a power supply), Chat GPT can ask the right specifying questions, should the prompt
be too vague or illogical. It can also produce mid-code comments, so various sections of
the LLM-produced code can be easier to understand and modify by the prompter.

Obviously, modifying and tailoring the code to real life applications requires a certain
grasp of coding knowledge from the user. Even a simple realization “OK, what you provided
me with is fine, but that is not exactly what I wanted” is an attempt to gain more control, and
at the same time is already a step away from the “convenience” end of the spectrum. If the
prompt is not precise enough, the LLM might ask additional questions or provide the user
with options, from which they could choose, eventually supplying LLM with a more precisely
formulated task—all as a result of the guiding questions from the LLM.

One might conclude, then, that my earlier claims are therefore refuted—you actually
can start off with no skills or understanding whatsoever, and the Al tool will lead you
through the process of refining your initial prompt. The truth is, however, that through the
process of considering the questions, options, and suggestions from the Al tool, the user
actually gains knowledge and experience, which is eventually utilized to create the final,
refined prompt. It also takes more time to get into discussion with the LLM and consider
the options provided. Therefore, the user does not move towards the “control” end of the
spectrum “for free” (i.e., without sacrificing at least some convenience). We cannot “have a
cookie and eat a cookie”.

9. But Why Would We Prefer Convenience over Control?
9.1. Do Artists Really Desire the Creative Process to Be Easy?

In early 2025, Mikey Shulman, the CEO of Suno, had been quoted to say the now-
infamous words:
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“It’s not really enjoyable to make music now. .. it takes a lot of time, it takes a lot
of practice, you have to get really good at an instrument or really good at a piece
of production software. I think the majority of people don’t enjoy the majority of
time they spend making music”. (Patti 2025)

This statement was met with significant media backlash. For instance, Luis Prada
remarks:

“Besides coming off as deeply out of touch with the spirit of creating music,
Shulman comes off as a guy doing a piss-poor job of selling his product. He
invented a problem that no one has and is trying to position his product as the
solution”. (Prada 2025)

Also noticing another significant issue:

“The irony here, of course, is that Suno Al runs on generative Al tools trained on
copyrighted music created by people who actually are talented, people who did
not provide consent for their work to be used to train AI models and are now
suing Suno because of it”. (Prada 2025)

As Daniel Griffiths rightfully observes, Shulman implies that “(. . .) music production is
a chore that Suno can rid us of the need to do” (Griffiths 2025), and counters that implication
by stating that:

“Music making is a process, a task that needs to be accomplished, a triumph
over adversity, and his software can help. But, much like riding a motorbike in a
marathon or having a pro chef prep your dinner on Come Dine With Me, could
this be assistance that rather ruins the point of taking part at all?”. (Griffiths 2025)

Eve Upton-Clark picks up on an interesting notion in the Schulman-Patti interview,
for instance:

“(...) the interviewer attempts to compare the creative process to running: While
it might not be enjoyable at first, once the necessary muscles are built up, people
often fall in love with it. Shulman counters that most people stop running before
this can happen. Rather than pouring time and effort into practicing and honing
their craft, generative Al platforms like Suno allow anyone to produce full songs
from just a few prompts, bypassing the traditional barriers for entry entirely”.
(Upton-Clark 2025)

The article also quotes an anonymous X user, saying that people like Shulman:

“(...) have always been envious of those with commitment and talent and love
that now they don’t need to ‘waste time” perfecting and nourishing a craft. They
miss the whole point and just want a ‘I win’ button in life”. (Upton-Clark 2025)

This last reaction especially resonates with the concept of flow, originally formulated
by Mihaly Csikszentmihdlyi as “(...) a state of concentration so focused that it amounts to
absolute absorption in an activity” (Csikszentmihdlyi 1990). Flow is accompanied by “(...)
a sense of deep enjoyment that is so rewarding people feel that expending a great deal of
energy is worthwhile simply to be able to feel it” (Csikszentmihdlyi 1990).

Flow tends to happen during creative activities, most likely because they fulfill basic
conditions of the state of flow:

“Optimal experiences are reported to occur within sequences of activities that
are goal-directed and bounded by rules-activities that require the investment of
psychic energy (attention) and that could not be done without skills”. (Csikszent-
mihalyi 1990)
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Therefore, achieving the flow state requires meeting certain conditions (Figure 6),
which generally come down to balancing the level of difficulty of the task being performed
with the level of skills needed to complete it (Cybulski 2024).
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Figure 6. Acquiring the state of flow requires proper alignment between the challenge level and the
skill level (Csikszentmihalyi 1998).

Csikszentmihdlyi developed the concept in a number of publications and the descrip-
tion above is a far-reaching simplification of his thought, but for the sake of this discussion
it provides yet another argument (apart from desire to maintain control) for why creative
practitioners tend to despise the idea of a “magic button” and, instead, seek to derive

satisfaction from the creative process, even though it requires certain investment of energy
and skill.

9.2. Do We Really Need More Music to Be Produced Daily?

Last but not least, the notion that “everyone can be a musician now thanks to Al”
is, as I have tried to convey, not true. However, whether it would be a good thing in the
first place, is at the very least debatable. As Griffiths notes, “Suno makes it child’s play
to produce music that—to the untrained ear at least—could pass for. . . music” (Griffiths
2025). Thus, even though the technology can produce convincingly sounding music, it
is, at least for now, generic and unoriginal at best, meeting the criteria for “Al slop”. It
is, however, already being used in less-crucial applications, which call for any sort of
muzak/elevator /background music. The use for Al-generated music as a playlist filler
for streaming platforms is also expanding. Therefore, even though the artists who take
their business seriously should not be worried just yet, Al will most likely soon replace
musicians who are lowest on the food chain, working day jobs producing generic “content”.

Arguably, the area where musicians are the least likely to be replaced by technology,
is “live music performance” defined as an act of singing and playing instruments by
humans. However, even though it might have been an obvious definition for the majority
of the history of music, the introduction of technology (even in the form of XIX-century
mechanical instruments) started to blur the boundaries between the “live” and “automated”
performance. Currently, while entering a jazz club, we might still expect human musicians
playing mostly acoustic instruments without the aid of technology such as drum machines
or pre-recorded loops. However, such technological aids would be perfectly acceptable
in a pop music context. The irreplaceability of human musicians is further questioned by
performances of virtual singers (i.e., the Gorillaz or Hatsune Miku) or even entire bands
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(virtual ABBA tours), gradually shifting the boundaries of what is still accepted as a live
music performance.

Apart from that, a growing number of average or mediocre Al-generated music is
adding up to the phenomenon of “Al slop”, elevating the noise floor of worthless content,
which music consumers have to get through in order to find truly valuable artifacts. As
noted by Alexandra Plesa, “With millions of new tracks dropping daily, finding something
special takes more work than ever” (Plesa 2024). The article itself bears a symptomatically
alarming title: “More Music Is Released Daily Now Than the Entire Year of 1989, and It’s
Breaking the Industry”.

The Al-generated content has also the ability to devalue pre-existing cultural goods,
such as was the case with a wave of Al-generated Studio Ghibli-style art; a facsimile
of something that was revered for its aesthetically outstanding qualities for many years,
became, all of a sudden, readily available at the press of a button. The value of the very art
that was used as a training data for generative Al tools suddenly was found at the risk of
being perceived as a passing trend.

Moreover, even though the likes of Mikey Schulman and Sam Altman encourage us to
take the subject lightly and engage in innocent playtime with their generative Al products,
Al-generated music is also expensive, both literally and metaphorically—unprecedented
amounts of money are being invested in the development of Al platforms, but also the
power needed to run the data centers consumes enormous amounts of resources. The
technology also makes use of underpaid labor to execute the “human reinforced learning”
method (Sixtus 2025). It might also affect the prices of seemingly unrelated products,
such as consumer laptops, as some computer chip suppliers already started shutting
down the consumer products lines, to focus on more profitable products tailored to the Al
datacenters’ demands (Zuhair 2025). This might, in turn, create yet another backlash for
creative practitioners who use laptops as their tools.

As Peter Kirn observed, the situation is not black or white, but it is definitely time for
serious reconsideration of Al-powered creative practices:

“(.. )T have interest in generative sound, algorithmic music, machine learning. It’s
not about being pro- or anti-Al like this is a sport. We're talking about the critical
examination of a technology that is sucking up a huge amount of resources and
reshaping the world around us”. (Kirn 2025)

10. Conclusions: Post-AI Music

Throughout the paper, I referred to several recurring themes: the control-convenience
spectrum, effective complexity, and flow. These three, seemingly disparate concepts, share
at least one common trait: recognizing the need for balance between extremes—control
and ease, chaos and order, skill level and challenge level. Theoretical formulation of this
common trait—a call for balance—is rather straightforward; achieving the equilibrium in
real-world scenarios is a much more involved task, and the actual details and parameters
differ from situation to situation. Even though—for a very specific scenario, say, creating
satisfactory visual patterns with analog video feedback—it is possible to create precise
guidelines (i.e., setting the camera zoom and iris as well as monitor brightness and contrast
within a certain range) (Crutchfield 1984), the actual “sweet spot” can only be found by
experimentation, direct manual involvement, and trial and error.

Thus, even though an artist working in dialogue with a tool that exhibits a certain
level of autonomy may be accused of “pawning off” some of the undesired struggle to the
technology, the actual creative effort lies in designing and controlling the generative process
in such a way that it maintains a delicate balance between the extremes. This involves both a
conscious, intellectual understanding of the inner workings of the setup, and more intuitive,
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personal taste-based process of decision making—the decision in question adheres to where
to set the boundaries between said extremes to achieve a satisfying aesthetic outcome that
the artist considers their own personal statement.

In my PhD thesis I attempted my own definition of post-digital art, which I like to think
of as an approach utilizing optimal combination of digital and non-digital elements for a given
application—the flexibility of code and the tangibility of physical matter. Obviously, such a
fine balance for any new technology could only be achieved after the initial captivation and
enchantment with its capabilities. For the pre-Al digital solutions, this took a good couple of
years, but eventually, settling on a post-digital approach became a reality for many artists. As
Magnusson et al. note, “After decades of digital systems, people are increasingly wanting to
explore sound and complexity in tactile form” (Magnusson et al. 2017).

The relations between creative practitioners and Al-based systems might follow the
same path, as many of the issues I reflected upon in previous sections seem to indicate that
we are reaching a point of exhaustion with Al-generated art. In this vein, we are most likely
heading towards post-Al art—or more specifically, post-Al music—which could be defined
in a similar fashion to my understanding of the earlier term, as a creative practice involving
any combination of acoustic, analog, digital and Al-based techniques that is best suited for
the task at hand. For most artists, this toolset will hardly ever consist solely of generative
Al systems, provided by major companies.

Even though LLMs and Generative Al are attractive by the sheer size of those networks,
offering seemingly unlimited possibilities, the creative process does not necessarily benefit
from such circumstances, as [ have tried to argue for a healthy portion of this paper. In
most cases, using those tools could be compared to using a cannon to kill a mosquito. All
their downsides, outlined in the previous sections, indicate in favor of less expensive, more
purpose-fitting solutions.

Limited, but accurately tailored Al solutions, applied only to the tasks that could
not be completed with any other means, might offer a more streamlined workflow and
facilitate an iterative process of dialogue between the artist and the tool. These post-
Al workflows, combining physical and analog elements with custom, streamlined neural
networks trained on data provided by their creators, already exist for a good couple of years.
For instance, Rebecca Fiebrink introduced her Wekinator software (v1.0) already in 2009
(Schedel et al. 2011). More recently, the research on Al and music is conducted in several
research groups and universities, such as Augmented Instruments Lab® and Intelligent
Instruments Lab’, among others. The latter is conducting research on applications of
explainable (interpretable) Al in music (Betancur et al. 2023), as well as Al systems that can
run locally, even on small, embedded computers like Bela (Pierce et al. 2023).

Today’s technological landscape changes enormously fast; just as I was finalizing this
paper, it was announced that Rodney Brooks” iRobot company, touched upon earlier on in
the paper, had filed for bankruptcy. Similarly, a remark I made on the shrinking supply
of RAM chips was to include a link to a news story about chips produced by Samsung,
supposedly withdrawn from the consumer electronics market by the manufacturer. Never-
theless, the news was revealed to be fake just two days before I submitted this paper for
reviews. Perhaps I should then, one more time, take inspiration from Lem, who proposed
in his “Wielkosc Urojona” that encyclopedias should foresee the future, in order to stay up
to date as long as possible (Lem 1973).

In this vein, I will refer to the abstract of a yet to be published publication. In it,
Stephen Roddy and Brian Bridges observe that “(...)there is a resurgence of cybernetic
approaches to music-making in response to the rapid proliferation of machine learning
technologies for artificial media production in recent years.” The abstract promises that the
publication will include “(. . .)suggestions how an ethically grounded cybernetics of musical
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machine learning might open a new space of artistic possibility beyond the algorithmic
monoculture of Al slop” (Roddy and Bridges 2026).

That might indicate that the views I have expressed in this paper are not isolated and
that, hopefully, we might see more artists adapt a more nuanced approach to Al. We might
have just experienced a major mainstream milestone towards post-Al art, as Apple TV
created their recent ident (video logo) using traditional, pre-digital, in-camera techniques
(Snelling 2025). While this might be a calculated attempt at regaining reputation after
a highly criticized iPad campaign from the previous year (Milmo 2024), rather than an
idealistic statement, the cat is out of the bag for the first time on such a large scale. Rather
than combining the best of both worlds, this is a complete retreat from generative Al and
digital image manipulation altogether. At the same time, Coca-Cola produced another
Christmas commercial entirely with generative Al. An article by Harry Boulton quotes
Coca-Cola officials stating “(. . .)we need to keep moving forward and pushing the envelope
(...) The genie is out of the bottle, and you're not going to put it back in” (Boulton 2025).
We have heard that one already—"you must use Al in order to stay competitive”. It is our
call to decide which attitude we like better.

The future might be bright, but, while moving forward, we must take part in its
creation by fostering more balanced creative practices, which will use Al as an actual tool,
not a substitute for laziness or lack of creativity.
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