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Demystifying Musical Improvisation 

The Role of Experience, Training, and Reasoning, 

and their Implications for Artificial Intelligence 
 

Rex Gilliland 

(Southern Connecticut State University) 

 

 

Improvisation has a significant place in the history of art as well as 

the study of creativity. Commentators have noted that it was long an integral 

component of the performing arts, though increasing literacy and the devel-

opment of detailed notation systems and stage instruction allowed com-

posers and script writers to provide more detailed guidance to performers; 

by the 19
th

 century, improvisation had fallen out of fashion, overshadowed 

by interest in the consistency of performances (EC 359f, 344f).
1
 However, it 

experienced a revival after World War II – e.g., in jazz and Improv comedy 

– during a period when radio, audio recordings, film, and television were re-

ducing the opportunities for performing artists and increasing the pressure to 

stand out in a crowded field. Improvisation also contributed to the growing 

prominence of the theme of creativity in contemporary art and its extension 

beyond the composer of a work to the performers and audience members 

interpreting it. 

Another interesting thing about improvisation is that it allows us to 

experience creativity happening before our eyes – creativity in vivo – in 

contrast with preformed creative works, whose process of generation is 

rarely recorded in any detail. The latter „premeditated‟ variety of creativity 

gives artists the opportunity to pause and reflect on their works, to make 

revisions to them, to patiently look for precedents from which to appropriate 

ideas, to carefully consider different ways of using or modifying an idea, 

and to pause indefinitely if they run into an obstacle. In contrast, im-

provisers lack the luxury of „taking their time‟, but this constraint is exactly 

what makes this type of creativity so interesting. Occasionally people use 

                                                 
1 R. Keith Sawyer, Explaining Creativity: The Science of Human Innovation, 2nd ed. 

(NY: Oxford UP, 2012) p. 359f, 344f. Hereafter cited as „HC‟. 
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the term „improvisation‟ to refer to creativity in general,
1
 though conven-

tionally it is limited to creativity employed „on the fly‟, a type of creativity 

associated especially with the performing arts and situational problem-

solving. Improvisation is also connected with the willingness to experiment 

and take chances, to risk making mistakes in order to experience the sur-

prising quality of spontaneous originality; and this is yet another interesting 

characteristic of this type of creativity. 

People often treat improvisation as a mysterious power, an expres-

sion of genius. Of course, the more conventional „premeditated‟ variety of 

creativity can also be conceived as an inscrutable unconscious ability, 

though genius is even more strongly associated with improvisation due to its 

spontaneous and apparently unreflective quality. Despite growing skepti-

cism about the concept of romantic genius, it persists stubbornly in dis-

cussions of improvised performance. The former can be understood as an 

intuitive apprehension or synthesis of new ideas, or a random association 

that makes unusual connections between ideas. It‟s possible to combine 

these noninferential models of creativity together – e.g., by positing random 

association as the source of ideas that are subsequently synthesized into a 

seamless whole by intuition; and the nonrational character of these models 

can be moderated by positing preceding or subsequent stages that use 

conscious inferential thinking to point genius in a particular direction or to 

evaluate or modify its products. Even so, these models posit an unconscious 

noninferential ability at the core of creativity since it‟s presented as the 

ultimate source of new ideas. 

The controversial character of the concept of genius is due in part 

to the aura of mystery it casts over creativity, and due also to the way it‟s 

been used to deify certain individuals as creatures born with a rare gift that 

separates them from ordinary mortals. These criticisms apply especially to 

the intuitionistic varieties of genius, as the associationist model is less ob-

scure and comparatively mundane. In addition, associationists played a 

prominent role in „democratizing‟ creativity by arguing that all people have 

this capability, though perhaps to varying degrees. Another problem with 

intuitionistic varieties of genius is that they seem to exaggerate the 

originality of creative works, presenting them as seamless wholes that bear 

                                                 
1 E.g., Sawyer states that “all creativity is improvisational”, “R. Keith Sawyer: An 

Interview by Mark Laver”, 

<https://www.criticalimprov.com/index.php/csieci/article/view/2743/3018>, date 

unknown; accessed 9/17/21. Hereafter cited as „RKS‟. 
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little to no resemblance to anything that preceded them. Given their tenuous 

social status, however, artists might not mind being placed on a pedestal! 

But a mysterious unconscious ability could be a double-edged sword, limit-

ing the artist‟s control over the creative process and in turn the amount of 

credit they deserve for its products. Similar doubts have been raised about 

Artificial Intelligence, as I‟ll discuss later. In fact, this implication doesn‟t 

merely apply to intuitionism but to associationism as well, given the limits 

of our control over any unconscious ability. 

Weisberg’s Demystification of Creativity. Is it necessary to base 

creativity on an unconscious ability? If theorists often supplement uncon-

scious intuition or association with stages of conscious reflection, why not 

try to explain creativity merely with the latter? Wouldn‟t such an account be 

simpler and more transparent? Some scholars have attempted to do this – to 

„demystify‟ creativity – including Edgar Allen Poe in his essay “The 

Philosophy of Composition” (1846).
1
 The one who has had the greatest 

success, in my opinion, is the cognitive psychologist Robert Weisberg. He 

argues that creativity is a conscious activity that consists in ordinary, garden 

variety mental abilities used in a variety of other contexts; examples include 

experience, memory, talent, knowledge, problem solving skills, judgment, 

and logical reasoning.
2
 Weisberg contrasts his view with „extraordinary‟ 

theories of creativity, which add special unconscious mental abilities such as 

intuition and association that form the core of the creative process and have 

a much narrower range of uses than ordinary abilities. Extraordinary ac-

counts tend to conceive creativity as a form of divergent thinking which 

produces something radically different than anything that came before it. 

From this perspective, knowledge and expertise are obstacles to creativity 

since the latter requires us to „think outside the box‟ by reaching an ab-

normal state of mind that leaves behind our usual frames of reference and 

inhibitions (CUIPSSIA p. 96, 190). Working from historical case studies 

and other sources of evidence, Weisberg responds by arguing that 

significant inventions and discoveries are created by people with years of 

                                                 
1 Reprinted in Edgar Allan Poe, Essays and Reviews, ed. G. R. Thompson (NY: 

Library of America, 1984), pp. 13-25. For another example of an attempt to demysti-

fy creativity, see Sharon Bailin, Achieving Extraordinary Ends: An Essay on 

Creativity (Dordrecht: Klüwer, 1988). 
2 Robert W. Weisberg, Creativity: Understanding Innovation in Problem Solving, 

Science, Invention, and the Arts (Hoboken: John Wiley & Sons, 2006), p. xiii and 

chs. 3-4; see p. 576 for a summary. Hereafter cited as „CUIPSSIA‟. 
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training and experience in the relevant fields, and that these inventions and 

discoveries came about in a series of incremental steps instead of a great 

leap. And he argues more generally that we can explain how an innovation 

may have been generated by tracing its components back to antecedents that 

were familiar to the creator (CUIPSSIA pp. 168-178, 112f). 

Weisberg also presents evidence that challenges extraordinary 

theories of creativity, e.g., studies that question central assumptions in 

Gestalt psychology and divergent thinking (CUIPSSIA pp. 282-291, 339f, 

506-508, 515f). In addition, he debunks famous first person accounts of 

unconscious creativity, noting that Mozart‟s letter about transcribing whole 

compositions as they came to him is now considered a forgery; that 

Kekulé‟s purported account about discovering the structure in a dream is 

based on a mistranslation; and that Coleridge‟s claim that he composed 

Kubla Khan in a drug induced dream is unreliable because an earlier version 

was discovered with corrections that appear in the published poem (CUIPS-

SIA pp. 73-78). But there‟s another source of evidence for unconscious 

creativity that Weisberg hasn‟t considered – improvisation. Composing 

original music on the fly doesn‟t seem to leave much time for conscious 

thinking. Admittedly, there are periods in which a particular performer isn‟t 

playing or is playing something mechanical and would be able to think 

about what to play later. But musical performances can also include ex-

tended improvisations in which musicians are responding to one another on 

the fly, and the time constraints and demands on their attention seem to 

preclude much conscious thinking, especially the amount that would be 

needed for Weisberg‟s account to work. So while the ordinary model might 

be sufficient for „premeditated‟ creativity, improvisation poses a significant 

challenge to it. 

Sawyer on Improvisation. To consider this matter further, it would 

help to take a closer look at musical improvisation. The most detailed psy-

chological analysis of this phenomenon is found in the work of social 

psychologist R. Keith Sawyer, especially in his book Group Creativity 

(2003).
1
 A student of the personality psychologist Mihaly Csikszentmihalyi, 

Sawyer has extensive first-hand experience with improvisation, having 

worked as a jazz pianist and as a musical accompanist for an Improv 

comedy troupe (RKS, and EC p. 357). In conjunction with his former teach-

er, Sawyer defends an extraordinary account of creativity, but one filtering 

                                                 
1 R. Keith Sawyer, Group Creativity: Music, Theater, Collaboration (NY: 

Routledge, 2003). Hereafter cited as „GC‟. 
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out many of the controversial features I discussed above: They argue for a 

stage theory with random association at its core, but like Weisberg they 

emphasize the importance of training and disciplinary conventions.
1
 For 

example, Csikszentmihalyi‟s well-known systems model of creativity posits 

a dynamic interplay between the person or individual creator, the domain 

knowledge in the broader culture, and the field in which the person is 

working (i.e., its current members, institutions, standards, and expectations) 

(EC p. 214, 216, and CUIPSSIA pp. 61-5, esp. 62). Hence, creativity is 

presented as a modification of earlier thinking instead of something radical-

ly original that emerges out of a vacuum, (EC p. 12f). 

In Sawyer‟s view, however, we need to go further in order to grasp 

the full significance of the socio-cultural context for creativity. He criticizes 

creativity researchers – Csikszentmihalyi included – for focusing primarily 

on individual creators and the disciplines, like painting and literature, in 

which they are predominant (RKS). Sawyer considers this to be a result of 

the recurring influence of the romantic conception of genius, and focuses 

instead on collaborative projects and disciplines like filmmaking and the 

sciences. However, Sawyer doesn‟t do this merely as a corrective, to make 

creativity research more balanced: Rather, he maintains that group creativity 

is more productive – that it is capable of a higher level of creativity – than 

the same number of individuals working separately. 

The performing arts provide Sawyer a wealth of examples of 

collaborative creativity, with improvisational music and theater being per-

haps the most striking ones. Though they might seem like prime examples 

of ex nihilo creation, Sawyer argues that there are numerous conventions in 

these genres that guide the improvisers and allow them to effectively coordi-

nate their performances, and that performers need a great deal of preparation 

to improvise adequately: Training, practice, and experience observing other 

performers not only enables them to employ the genre‟s conventions in a 

fluid, intuitive manner, it also provides performers with a substantial body 

of material from which to draw while spontaneously constructing their own 

performances. Sawyer‟s discussion of musical improvisation focuses on the 

small jazz group genre, which is rooted not only in the melodic, harmonic, 

and rhythmic concepts of jazz but the broader tradition of Western music 

(cf. EC pp. 352-354). It also has its own particular conventions: The songs 

                                                 
1 Mihaly Csikszentmihalyi and R. Keith Sawyer, “Creative Insight: The Social 

Dimension of a Solitary Moment”, Robert J. Steinberg and Janet E. Davidson, eds., 

The Nature of Insight (Cambridge: MIT Press, 1995), pp. 329–361. 
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selected are often jazz standards, songs familiar to the performers and 

audience, and are centered around a melody introduced at the beginning of 

the song and sequences of chords forming the basis for each of the parts of 

the song. Most of the improvisation occurs as individual soloing, which 

typically takes place over an extended chorus, with the other musicians 

providing accompaniment by „comping‟ – playing this portion of the song 

„straight‟ or with limited improvisation that supports the soloist‟s ideas or 

suggests new ones to stimulate the soloist (GC p. 31, EC p. 345).
1
 We can 

add that in its most rudimentary form, jazz harmonic improvisation consists 

in standard chord substitutions; and jazz melodic improvisation is based on 

arpeggios of the individual chords in the sequence structuring that part of 

the song, providing a relatively simple framework for soloist to work from, 

much like the pentatonic scale in the Blues genre. 

In addition to music theory and the basics of playing a given instru-

ment, jazz musicians are expected to learn a large repertoire of standards. 

Sawyer notes that students often learn how to solo by imitating recorded 

solos and improvising over other parts of the recordings, though this isn‟t a 

substitute for practicing with other musicians and learning to communicate 

with them, and recognizing the transitions in the songs and when to shift 

between the roles of soloist and accompanist (GC p. 51, 54). Rehearsal 

enables groups of musicians to develop “interactional symmetry” by becom-

ing familiar with each other‟s aesthetic tendencies, and establishing trust and 

the ability to anticipate the directions each other are likely to take in a 

performance. However, it‟s possible for musicians to rehearse together too 

much and reduce the amount of improvisational spontaneity in their per-

formance (GC p. 64f). While rehearsing and performing together, groups 

often develop „riffs‟ or short musical sequences that they can insert sponta-

neously into their performances (GC pp. 61-63). According to Sawyer, im-

provisers not only draw on earlier musical influences for ideas but also on 

earlier compositions and improvisations of their own. Musicians who ac-

company them night after night recognize the similarities between per-

formances and the fact that they are less spontaneous than it appears to the 

audience, and sometimes not spontaneous at all (GC pp. 58-60). However, 

demystifying the commonplace idea that musical improvisation is creation 

ex nihilo needn‟t lead to cynicism or disillusionment about this aesthetic 

form, since it opens the door for a more realistic understanding of musicians 

as mortals who only have access to materials they have gained through 

                                                 
1 For other conventions, see GC p. 51f. 
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experience, while they are able nonetheless to modify and combine these 

materials in interesting and original ways. As Sawyer notes, the interplay 

between an individual musician, the field, and the broader domain or tradi-

tion involves a significant amount of imitation but also leaves a great deal of 

room open for innovation (EC p. 52f).  

As I noted earlier, one important source of an improviser‟s ideas 

are the other musicians with whom they are performing: Though accompa-

nists are expected to respond to what a soloist is playing, they can stimulate 

the soloist in turn with the variations they add to the accompanying music. 

Small group jazz improvisation is typically conceived as a “conversational 

interchange” in which musicians play off of each other‟s ideas. For example, 

musicians sometimes take turns soloing for short segments: 
 

Rather than develop their own musical ideas or starting a 

completely new idea, each musician continues in the spirit or mood 

established by the prior players, responding to and building on the 

prior musician‟s eight bars. … Musicians constantly balance 

coherence and innovation, borrowing material from the previous 

phrase and then transforming it, (GC p. 33). 
 

A common way to introduce a new idea into a jazz performance is to quote 

another song that would be familiar to the other musicians and often the 

audience as well; in fact, group riffs are often based on these quotations, and 

are triggered by one of the musicians starting to play it (CG p. 32, 61, and 

EC p. 345f). Musicians also respond to the verbal and nonverbal reactions of 

other musicians as well as those of the audience. In addition to explicit sig-

nals to make transitions or to adjust what one is playing, there are less 

formal indications of appreciation or the lack thereof that can affect the 

remainder of a musician‟s performance. 

According to Sawyer, improvisation “does not mean „anything 

goes‟. In jazz, each musician and each group must balance two competing 

tendencies: the expectation of creativity and inspiration, and the need to 

maintain coherence with both the tradition and the group” (GC p. 50). 

Musicians are encouraged to take risks and there is tolerance for the 

mistakes that inevitably result (GC p. 60f). However, the balance between 

experimentation and structure varies in different subgenres of jazz, with free 

jazz lying at one of the extremes. According to Sawyer, free jazz perform-

ances negate jazz‟s traditional norms in the attempt to avoid structure and 

create a completely improvised performance. “Unlike mainstream jazz, no 

songs, keys, or chord progressions are selected in advance”, (GC p. 156). 
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However, Sawyer considers this goal to be unrealistic and hyperbolic, since 

“some residual or minimal structure is of course present in all activity”, (p. 

93). Despite sounding like noise to the uninitiated, 
 

in fact the musicians are listening closely, and the performance 

evolves and changes due to a complex musical interaction among 

the performers. As [Ekkehard] Jost noted: “[there are] strong in-

teractions between the improvising soloist and the rhythm sec-

tion. ... In free jazz, this is even more the case, since ... the 

accompanying function of the rhythm group has been increasing-

ly eliminated in favor of interaction between all the musicians in 

a group.1 
 

The reduction in structure allows for a wider range of personal styles, 

though it also limits the music‟s marketability and audience (GC p. 156, 

57f). This, of course, would complicate the attempt to identify the structures 

still present in the performances. 

But Sawyer‟s characterization of free jazz is still too extreme: The 

structures in it do vary more than those in mainstream jazz, but the canoni-

cal free jazz performers draw heavily on other styles of jazz – in which they 

typically had a great deal of training and experience – and on other tradi-

tions such as atonal music, blues, gospel, African, and Indian classical 

music. This genre didn‟t emerge out of a vacuum: According to the pianist 

Cecil Taylor, “Improvisation is informed by passion and conditioned by 

knowledge.”
2
 We should add that what is referred to as „free jazz‟ is a con-

tinuum running from a complete lack of advanced coordination to versions 

of standards with free improvisations inserted in them. Sometimes there is a 

loose structure laid out in advance and the composition is recognizable 

through different performances. In others, the repetition of a motif is the 

main thing that ties the song together. Finally, band leaders sometimes 

employ signals, rules, or aleatory methods to determine a sequence of roles 

and the way particular musicians should play.
3
 

                                                 
1 GC p. 156; quoting Ekkehard Jost, Free Jazz, (Vienna: Universal Edition A.G., 

1974), p. 16. 
2 Jim Farber, “„It didn‟t adhere to any of the rules‟: the fascinating history of free 

jazz”, The Guardian,  

<https://amp.theguardian.com/film/2021/sep/07/fire-music-history-free-jazz-

documentary>, 9/7/21, accessed 9/12/21. 
3 For example Anthony Braxton‟s 12 types or broad musical parameters. See Nate 

Wooley, “Anthony Braxton's Language Music”, Sound American 16 (2016)  : 
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I noted that for Sawyer group creativity is superior to individual 

creativity. In addition, he maintains that improvisation is a special variety of 

group creativity since it provides clearer examples of „group flow‟ than 

other types of collaborative projects can, with „group flow‟ being the highest 

level of creativity that can be achieved. The concept of „flow‟ was 

introduced by Csikszentmihalyi, and it pertains to the peak performance of a 

given activity, where the agent is intrinsically motivated and fully focused 

on the task at hand.
1
 Sawyer‟s experience with jazz improvisation inspired 

him to extend it to groups (RKS). According to him, 
 

Group flow is an emergent property of the group. Group flow can 

inspire musicians to play things that they would not have been able 

to play alone, or that they would not have thought of without the 

inspiration of the group; “the highest points of improvisation occur 

when group members strike a groove together” (Berliner, 1994, p. 

388). Group flow helps the individual performers to attain their 

own flow state” and reach a higher level of performance.2 
 

The emergent property of group flow is what enables group creativity to 

reach a level of creativity inaccessible to aggregates of individuals. How is it 

supposed to do this? An emergent property is one that arises from the 

holistic relations of a set of parts and is lacking in the individual parts. For 

example, a cell is a living organism but not the molecules that it is com-

posed of, and a multicellular organism may have capabilities like sight 

lacking in the individual cells. It‟s worth noting that the concept of creative 

intuition can be used as an example of a holistic, emergent process. Sawyer 

is claiming that through a set of holistic relations between the individual 

musicians a state of group peak performance is established in which they are 

inspired to improvise at a higher level than they would be able to do alone – 

or in a group that isn‟t in the state of group flow. 

There are a number of things about Sawyer‟s concept of group flow 

that are unclear: E.g., Can individuals in a group of musicians reach the state 

of flow separately from one another, or is flow only accessible through the 

                                                                                                        
<http://archive.soundamerican.org/sa_archive/sa16/sa16-language-music.html>, 

accessed 9/15/21. 
1 Mihaly Csikszentmihalyi, Flow: The Psychology of Optimal Experience (NY: 

Harper and Row, 1990). 
2 GC p. 45; cf. pp. 41-47, 167-170. Sawyer is quoting Paul F. Berliner, Thinking in 

Jazz: The Infinite Art of Improvisation (Chicago UP, 1994). 
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group? One thing is clear: The emergent property inspiring the musicians is 

separate from the musicians themselves: 
 

The emergent performance, although created collaboratively by the 

performers, takes on a life of its own and begins to constrain the 

performers ... Due to this downward causation … a complete 

understanding of group creativity requires a methodology that 

acknowledges the analytic independence of the group as a distinct 

level of analysis, (GC p. 166). 
 

In another part of Group Creativity, Sawyer characterizes this as a semiotic 

variety of constraint like those found in a conversation, i.e., a participant‟s 

need to maintain semantic coherence given what had been said previously 

(GC p. 95). Though performers are always constrained to some extent by the 

conventions and musical context, in the emergent state the constraints on 

what they can meaningfully play are much stronger and extend across 

several musical planes,
1
 though its strength varies at different points in the 

performance and for particular planes (GC p. 88f, 95).
2
 

Sawyer isn‟t explicit about whether semiotic constraint is ever so 

strong that it completely determines certain aspects of what the emergent 

group plays, though his claims about the analytic independence of the group 

and downward causation wouldn‟t make sense otherwise. But even if this 

isn‟t quite what Sawyer has in mind, why should we accept that abnormal 

degrees of semiotic constraint are necessary for a jazz group to reach a 

higher level of creative potential, especially in a musical genre that offers 

performers so many possible options and combinations? Apparently, the 

semiotic constraints that Sawyer has in mind here don‟t arise primarily from 

the music that has been played but rather from the mutual anticipation of the 

performers of what each other is likely to play in the immediate musical 

context. Certainly musicians can be „locked into‟ what is being played and 

can anticipate one another‟s playing to a certain degree, but Sawyer‟s claims 

about causation and constraint sound rather strong. And it‟s worth noting 

                                                 
1 I.e., “tone or timbre, mode and scale permitted, rhythmic patterns, specific motifs, 

stylistic references, and references to other performances or songs”, (GC p. 95). 
2 Sawyer‟s claim that free jazz has much weaker constraints than mainstream jazz 

would seem to imply that reaching the state of group emergence is impossible in this 

genre, (GC p. 93). 
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that downward causation is a very controversial notion.
1
 Sawyer seems to 

have a kind of group intuition in mind – a very extraordinary account of 

creativity. His claim that group emergence is required for us to reach the 

highest levels of creativity needs much more clarification and should be 

treated with a healthy amount of skepticism. 

Time Constraints and Habituation. Despite the shortcomings of 

Sawyer‟s emergent model of group creativity, his discussion of musical 

improvisation provides us with a useful account of the role that conventions 

play in structuring innovative performances, and the reliance of innovators 

on their training and on other sources of ideas. Is it possible to use it as a 

foundation for developing a more adequate account of creativity for musical 

improvisation? Perhaps the components that Sawyer has uncovered can be 

used to resurrect Weisberg‟s account of creativity, since training in musical 

improvisation, learning the conventions of the genre, and apprehending 

ideas sound like ordinary mental activities. However, the problem of time-

constraints has yet to be resolved: How could a musician consciously 

construct an original improvisation in the heat of the moment, while paying 

attention to improvisations from other musicians? 

Let me respond to it in a provocative manner: This isn‟t in fact a 

problem because the improvising musician has plenty of time for conscious 

thinking. Why? Because the vast majority of this thinking is done in ad-

vance. What I have in mind here is something like Mill‟s response to the 

objection that utilitarianism requires such complex cost-benefit analyses that 

we would rarely have enough time to carry out the calculations before it 

became necessary to act. Mill acknowledges their complexity, but argues 

that most of these calculations have already been made because people have 

faced similar situations in the past, and their results are available to us in the 

form of normative principles.
2
 Similarly, an experienced musical improviser 

would also have faced analogous situations in the past, and would have also 

observed other musicians in analogous situations. And the musician had 

plenty of time afterwards to evaluate why a particular idea worked well or 

                                                 
1 Sawyer went on to write an entire book on social emergence which was criticized 

for lack of clarity about its conceptions of emergence and downward causation: R. 

Keith Sawyer, Social Emergence: Societies As Complex Systems (NY: Cambridge 

UP, 2005); Petri Ylikoski, “Book Review: R. Keith Sawyer, Social Emergence: 

Societies As Complex Systems”, Philosophy of the Social Sciences (2009) 39,3, pp. 

527-530. 
2 John Stuart Mill, Utilitarianism, and the 1868 Speech on Capital Punishment, 2nd 

ed., ed. George Scher (Indianapolis: Hackett, 2002), pp. 23-25. 
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poorly in that context, constructing and assessing explanations based on 

music theory, the conventions of the genre, and the tastes of the other 

musicians and the audience. That doesn‟t mean that assessments of earlier 

situations and their relevance to the current one are infallible, but with 

increased experience they should become more reliable. 

The claim here is that spontaneous creative acts can be guided by 

earlier conscious thinking, eliminating the need to posit „extraordinary‟ 

unconscious abilities to explain them. The results of earlier conscious think-

ing can be used over and over again, becoming habituated judgments that 

are employed with little effort. The word „intuitively‟ may come to mind 

here, but we typically employ it in an indeterminate sense and habituation is 

a better explanation of effortless activity than a mysterious unconscious 

ability. Unlike the latter, habituation is an expression of previous conscious 

thinking and an ordinary mental ability that we employ in a multitude of 

ways, from walking and riding a bike, to playing a musical instrument.
1
 

One might object, however, that if analogical thinking and habitua-

tion play a central role in musical improvisation, it would significantly 

decrease the latter‟s originality. But would this be a surprise, given Sawyer‟s 

claim that improvisations are usually less original than they seem to the 

audience since musicians frequently copy from their own earlier perform-

ances? Despite all this, there could still be a great deal of room for originali-

ty in improvised performances: The past and present situations are never 

completely analogous; and the sequence of reused segments is another 

source of originality. These segments might be relatively short, as the im-

proviser repeatedly readjusts their course based on changes in the musical 

context and the response of the other people present. 

Artificial Improvisation? Let me conclude by briefly considering 

the prospects for Artificial Improvisation: Does the previous discussion of 

musi-cal improvisation have any implications for the ability of computer 

programs to create novel musical works on the fly like human performers 

do? To begin with, musical improvisation doesn‟t seem to be a significantly 

greater challenge for a computer program than traditional varieties of 

musical composition: For human beings, „composing on the fly‟ while re-

sponding to other musicians and audience members is an impressive feat 

and more difficult than composing a similarly original musical part without 

the same time constraints, though there are a number of people who have 

                                                 
1 Habituation could also be used as part of an ordinary explanation of „flow‟ and of 

improvisers feeling locked into one another‟s performances. 
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developed this ability. Assuming that a computer program is able to detect 

and make sense of the same environmental stimuli, the additional challenge 

of a time constraint would merely seem to a be quantitative one that could 

be overcome with an increase in processing power. Hence, I would absorb 

the issue of Artificial Improvisation into the more general one of Artificial 

Creativity. 

Having said that, let‟s consider two possible reasons for doubting 

Artificial Creativity. The first comes from Margaret Boden‟s distinction 

between creating new aesthetic styles or paradigms and the less impressive 

act of creating original artworks within existing styles. She points out that 

the latter has already been accomplished –by programs like „Emmy‟, which 

creates music in the style of various classical composers, and AARON, 

which produces drawings. She also claims that a few AI programs have 

succeeded in doing the former, though she doesn‟t provide any names or 

explain how what created was a new style or paradigm.
1
 Let‟s assume that 

the creation of a new style or paradigm hasn‟t been accomplished yet: 

Wouldn‟t this shift the burden of proof to proponents of Artificial Creativi-

ty? Perhaps not: Our tendency to focus on the most dramatic instances of 

creativity may lead us to set unfair standards for Artificial Creativity. 

Turning back to our original topic of Artificial Improvisation, does human 

musical improvisation generate new styles or paradigms of music? Rarely if 

ever. Improvisation is impressive because it‟s composing on the fly, though 

it‟s almost always just the composition of original music in an existing style 

or hybrid of styles. And this seems to be an existing capability of computer 

programs. 

On the other hand, Boden leaves open the question whether 

computer programs are responsible for the works they produce, or whether 

the credit should go to their human programmers. In other words, she 

doesn‟t address the Lady Lovelace objection to Artificial Intelligence. This 

is the second possible reason for doubting Artificial Creativity, and Sawyer 

provides supporting evidence for it: He notes that the products of current 

Artificial Creativity programs like AARON still seem to be heavily screened 

by their programmers, with the programs being adjusted accordingly (EC 

pp. 143-146). Until we have clear evidence that these programs are able to 

produce interesting art without relying on continued aesthetic feedback from 

                                                 
1 Margaret Boden, “Can computer models help us to understand human creativity?” 

(2010), < https://nationalhumanitiescenter.org/on-the-human/2010/05/can-computer-

models-help-us-to-understand-human-creativity/>, accessed 9/17/21. 
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their programmers, there will be legitimate questions about whether they 

really deserve responsibility for the works they produce, as opposed to them 

merely being sophisticated tools whose products should be credited to their 

programmers. 

 

 

 

Computational Co-improvisers: an intersection of computation 

and creativity in music 
 

René Mogensen 

(Royal Birmingham Conservatoire/Birmingham City University) 
 

 

Specialised software is claimed to have the capacity to „improvise‟ 

music in human-computer co-creative performance ensembles. One ex-

ample is my SomSwarm software which employs a hybrid technology of 

self-organising maps and swarm algorithms to improvise interactively with 

human musicians. Through the process of programming SomSwarm, train-

ing its „memory‟ through rehearsals, and interacting with it in concert per-

formances, I have also examined a conceptualisation of the `improvising act' 

that is codified in the software architecture. Computational „improvisa-tion‟ 

is a component of a „distributed creativity‟ in this conceptualisation. I claim 

that such distributed creativity can include computational systems. Further-

more, any potential „individual creativity‟, whether human or ma-chine-

based, may consist entirely of contributions to the distributed creativity of a 

human-machine performance system. 

In which sense of the term can a computer system be said to have the 

capacity to improvise music? Humans can improvise music, some people are 

perhaps better at it than others and may be considered more „creative‟ in 

their improvisations. But in any case modern digital computers are formal 

systems, instantiations of the Universal Turing Machine,
1
 and so it may 

seem counterintuitive to claim that computer systems could improvise. 

Indeed, how can the ideas of „creativity‟ and „computation‟ intersect? 

In common English language usage these two terms frequently seem to be in 

                                                 
1 “The Turing Machine not only established the basic requirements for effective 

calculability but also identified limits” according to Petzold (2008, p. 330) who gives 

an insightful discussion of Alan Turing's 1936 article (Turing 1936). 
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opposition: „creativity‟ is often used in relation to the arts and is by implica-

tion related to activity which is fuelled by human fantasy or imagination. 

„Creativity‟ may result in the invention of new artefacts or concepts with 

aesthetic impact. On the other hand „computation‟ is often associated with 

mathematical procedures applied to give repeatable solutions to practical 

tasks and problems in a positivistic sense. Carnovalini points out that the 

expectations of deterministic behaviour that we have of computers “seems 

to be the exact opposite of our understanding of the concept of creativity”, 

(Carnovalini, p. 2). In contrast to the idea of opposition, I argue that creativ-

ity and computation can sometimes be interlinked and intimately interde-

pendent. 

Examples of this interdependence can occur in improvised music 

performances by groups consisting of musicians and computer-based impro-

viser systems performing together. The interlinking of creativity and com-

putation leads to the possibility of human-computer co-creativity where 

there may be creativity partnerships between humans and computational 

systems. Distributed creativity, including both musicians and computer 

systems, may emerge in such partnerships: the computational system may 

contribute to group improvisation where „improvisation can be productively 

understood as “listening-while-performing” – a clear-cut example of the 

pervasive ecological principle of perception-action coupling in which play-

ing informs listening, and listening informs playing‟, (Linson 2017, p. 63). 

In spite of the limits of formal systems as proven by Gödel's Theo-

rem,
1
 much of the current popular rhetoric about Artificial Intelligence 

based on machine learning techniques, seems to assume almost limitless 

potential for these systems. This assumption appears to be biased by exces-

sive expectations and yet some limits of capacities of such techniques are 

apparent in the development of computational music improvisers. During 

the past 40 years many different types of computer improvisers have been 

constructed and have performed with musicians. However, none seem to 

achieve human-level agency when individually assessed, (Gifford 2018). 

The SomSwarm research project is developing improvising computer 

music systems that co-improvise with human musicians. The current version 

of SomSwarm 2 has what I argue is a capacity for anticipation, where anti-

cipatory musical action is based on what I consider an intersection, or 

commonality of memory, between a computational improviser (in the form 

                                                 
1 See Hofstadter (2000) for an introduction to Gödel's Theorem that is accessible to 

the general reader. 
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of a computer system) and one or more human improviser(s). In this way I 

consider anticipation as a key cognitive and computational activity during 

music improvisation. Furthermore, anticipatory activity can form one of 

several human-computational „bridges‟ in the distributed creativity of a 

human-machine performance system. 

Computational anticipation in co-improvised music. Intuitively, it 

seems reasonable to claim that the intersection, or commonality, of memo-

ries between two improvisers allows anticipation of musical activity by the 

two improvisers. For example: if a musician has experienced an instance of 

particular initial musical gesture before, then he/she will also have experi-

enced some musical ideas that were immediately subsequent (or perhaps 

„consequent‟) to the past instance of the initial gesture. This allows anticipa-

tion: if something similar to the previously experienced initial musical 

gesture occurs during performance, there will be some degree of expectation 

that a subsequent gesture will follow which is similar to a subsequent ges-

ture previously experienced. 

This anticipation of the subsequent gesture may be mistaken, and a 

completely unexpected, or unanticipated, musical gesture or idea may occur 

instead, thereby creating „disappointment‟ or „surprise‟. Either the disap-

pointment (the surprise) or fulfilment (as expected) of the anticipation can 

both contribute to experiential learning. A surprising musical gesture can 

show a new possibility, and an expected gesture can reinforce the expecta-

tions of musical style. Either way, the experiential learning develops 

through iterations of engagement with music and through active anticipatory 

activity. While a musician may not expect musical ideas to develop precise-

ly as they have in the past, I assume that past experience does shape 

expectations and anticipation of future experience. In other words, there is 

some form of continuity in individual human experience, and that individu-

al's cognitive engagement with music. 

In analogous terms, a computational improvising system using ma-

chine learning may calculate statistical probabilities of particular categories 

of subsequent musical ideas based on past „experience‟; if the system is 

„surprised‟ to some degree, this can modify the memory of the system and in 

that sense the system continues „training‟ during performance. Computation-

al „surprise‟ in this context is then the occurrence of a musical idea that has 

a very low, or even zero percent, calculated probability.
1
 In other words it 

                                                 
1 A „surprising‟ information stream would have a high degree of „entropy‟ in 

information-theoretic terms, (Shannon 1963). 
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may be unanticipated by a given computational system in a given situation. 

The calculated probability distribution
1
 of future events in a given situation 

can be considered a measure of computational anticipation of those future 

events. 

I propose that the intersection of experiential human improviser 

memory and computational improviser memory gives the potential for a 

dynamic interactive co-improvisation, where computational anticipation 

develops through `experiential' training of the computational „memory‟. 

This assumes that the computational memory is based on a latent space 

using a machine learning system. By „dynamic‟ I mean that the computa-

tional interactivity, with anticipation, changes over time through real-time 

„training‟ of the computational system. In the overview in Figure 1 the flow 

of information and activity (indicated by the arrows) circles between the 

human, the computational improviser and the musical object. This flow can 

be seen as iterative over time, with the performative musicking exchange 

becoming experiential learning for the human and training for the 

computational system. 
 

 
Figure 1. Overview of the model of human-computer co-creativity with 

computational anticipation: a human-computer activity system. 

                                                 
1 The Bayesian approach to probability (Howson 1989) is applicable in machine 

learning (Murphy 2012), but technical details are beyond the present scope. 
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The overview in Figure 1 includes two „agents‟: the human agent and 

the computational agent. The sounding music functions as a kind of inter-

face between the two agents, and the computational anticipatory activity is a 

function of memory and the sounding music as interface. Moving from the 

top of Figure 1 and downwards, there are at least two creativity categories in 

the creativity concept family: human and computational; and two types of 

improvisation categories: human and computational, where human improvi-

sation is transformation of reference and playing an instrument, while 

computational improvisation is transformation of input to output and 

mapping to sound. 

These two improvisation categories can be said to engage in 

performative musicking
1
 exchange, and the result may be a creative product 

in the form of music. The performative musicking exchange generates an 

intersection set of memory that enables anticipation in relation to the per-

formative context. Computational improvisation then includes anticipation 

as a component that affects the computational process and transforms input 

to output which is mapped to sound/music generation and contributes to the 

musical „object‟. 

SomSwarm 2: computational improvisation. The SomSwarm 2 music 

improviser software implementation uses competition-based self-organising 

maps of music features that swarm particles interpret as the topological 

„possibility space‟ for their actions. The swarm actions are mapped to 

control music/sound output. 

Some details of a previous generation implementation SomSwarm 1 

have been discussed elsewhere, (Mogensen 2020b), including some com-

parative analysis with two other music improvisation architectures. How-

ever, the newer implementation SomSwarm 2 includes an interpretation of 

anticipation and the implementation serves here as an example to illustrate 

some possibilities of the anticipation component of the technology. 

The basic SomSwarm architecture is outlined in Figure 2. Central to 

the present version of SomSwarm 2 is the idea of a swarm algorithm (a set of 

„particles‟ with simple movement rules) which is active within a network-

based topological space. The weights of a self-organising network are used 

as a dynamic topological space which represents a kind of „memory‟ of the 

musical features of a performance. The swarm particles can „move within‟ 

                                                 
1 „Musicking‟ as a verb is perhaps not in common use in English, but Small wrote a 

book discussing the use of the term, (Small 1998), and it seems convenient to apply 

it in the present context. 
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the memory space of the network, reacting to the network weights and 

effectively interpreting these weights as features of a topological space. In 

 
Figure 2. Diagram of the basic SomSwarm design. 

 

this system the pattern encoding of the network, as expressed in the weights, 

provides the basis for exploratory swarm movement, with potentially 

„creative‟ results when the movements and positioning of the particles are 

mapped to sound control mechanisms. This idea is described with formal 

specification notation in Figure 3 with alignment to the specification for 

computational creativity that I have presented elsewhere, (Mogensen 2018, 

Mogensen 2019, Mogensen 2020a). 

The self-organising network which contains the memory weights (or 

topological space) in SomSwarm 2 is organised as a set of matricies which 

are trained separately, so there is a time-based dimension to the memory. 

The network can be expanded with additional matricies to encode 

information from future rehearsals/performances and thereby expand the 

Memory and Possibility Space of the system. The network weights are 

adjusted based on competition, as a version of a Kohonen „Self-Organising 
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Figure 3. SomSwarm 2 central idea in a formal specification: weight networks as 

topological space(s) providing the environment for swarm activity, and where 

anticipation influences particle actions. 

 

Map‟, (Fausett 1994, pp. 169-187), and the inputs to the network are 

features of the performed music, primarily the sound of the improvising 

soloist(s) and ensemble captured through microphones. 

The positionings of the swarm particle Ak(t) are based on functions 

that take as inputs a subset of the weights of the network Wi(t), according to 

a rule-set  and depending also on the previous positioning of the particle 

Ak(t-1). A development in SomSwarm 2 includes a further ruleset  

which applies the anticipation result ; the anticipation result being a 

probability function. In this implementation the anticipation probability 

function is a matrix representing recorded transitions between winning 
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Figure 4. Overview of SomSwarm 2 aligned with the specification of computational 

creativity engaged in human-computer co-creativity. 

 

clusters in the self-organising map. During performance, at each time t 

where cluster b is the winning prototype following cluster a, the probability 

weight of the transition from a to b is increased. 

The anticipation mechanism in SomSwarm 2 starts giving non-nil 

outputs only after the transition mapping has received enough information, 

in other words enough performance „experience‟: there must be information 

about transition frequency between clusters in the self-organising map – 

until then the anticipation mechanism outputs will be nil and will not affect 

the swarm particle activities. 

In Figure 4 descriptions of components of the SomSwarm 2 imple-

mentation are aligned with the specification overview diagram. 

Briefly in Figure 4: the Anticipation component is implemented as a 

matrix of transition weights that are built up by recording the trajectories 

between winning clusters of the self-organising map occurring during per-

formances. The Judgement function applies rulesets and anticipation results 

to move the swarm particles in the memory weights space. The Creative 
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output is then the mapping of particle positions and related self-organising 

map weights onto parameters and triggering of midi instruments, sample 

manipulations and effects processing. This mapping is mediated according 

to a composed structure for the improvisation which defines the identity of 

the piece being performed. As of this writing performance documentation 

include recordings of the structure As a silence is interrupted with 

SomSwarm 2 and myself on saxophone.
1
 

In Figure 5 I provide a soft systems analysis
2
 of the performance 

situation where SomSwarm 2 and myself on saxophone are improvising, 

using the structure entitled As a silence is interrupted. The soft systems 

analysis shows both physical components and abstract specification com-

ponents (boxes and/or ovals), and arrows indicate flows of influences and/or 

information. With soft systems analysis the „human activity system‟ that 

engages in music improvisation and includes computational creativity may 

be considered a music improvisation ensemble with distributed creativity. 

In SomSwarm 1 and SomSwarm 2 the feature extraction process has 

been focused on encoding pitch, rhythm, and attack intensity; but future 

work will expand this process to include more feature dimensions. Because 

the network is competitively self-organising, where training continues 

during performance time, mapping is automated and the musical patterns 

mapped to the computer sound are based on characteristics of the network 

node weights. The interpretation of the characteristics of the node weights is 

also an area in which I hope to investigate more dynamic possibilities in the 

future. 

The SomSwarm 1 system has been tested in concert performances in 

two musical contexts: first in Inner Surfaces
3
 for Big Band; and secondly in 

As a silence is interrupted
4
 for SomSwarm 1 and soprano saxophone. The 

                                                 
1 For example recordings of As a silence is interrupted see: 

http://soundcloud.com/renemogensenmusic/ 

2 Soft systems analysis uses diagrammatic visual representation of the elements and 

the connections between elements of a social „system‟, (Checkland 1981) (Flood 

1993) (Wilson 2001). I have previously discussed the use of soft systems analysis of 

the human-computer music performance situation, (Mogensen 2017, pp. 9-11). 

3 Inner Surfaces for Big Band was premiered on September 3, 2019 in Aarhus 

Musikhus, Denmark by the ensemble Blood Sweat Drum and Bass under the 

direction of Jens Christian “Chappe” Jensen. 

4 The first public concert performance of As a silence is interrupted was at Royal 

Birmingham Conservatoire, UK, on November 6, 2019, with SomSwarm 1 and me 

on soprano saxophone. 
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cumulative memory matricies from the application of SomSwarm 1 in these 

two works are also accessed by SomSwarm 2 although the earlier matricies 

do not include a dimension with transition weights for anticipation calcula-

tions: so the memory inherited by SomSwarm 2 from SomSwarm 1 does not 

include information usable by the anticipation (prospection) functions. In 

effect, the more recent memory matricies that are trained by performing 

with SomSwarm 2 form the intersection memory set with the human 

performer (myself) and are the basis for the computational anticipation. I 

imagine that future generation SomSwarm implementations may include a 

tagging of the memory to associate it with particular performers, giving a 

classification of memory segments. 

The intention with SomSwarm was to make a system that could be 

co-creative with a human performer in an improvisational setting. In my 

own performance interactions with the system I have found that training the 

system makes the musical output more interesting to me as an improviser; 

and constructing the structure of As a silence is interrupted grew out of 

improvising with the system. Also, I found that improvising with the system 

made me adapt some of my musical choices to the better interact with the 

output of the system: so an iterative process, of improvising and adjustment, 

provided learning for me as well as training for SomSwarm 1 and 

SomSwarm 2. 

Informal conversation with soloists that performed with SomSwarm 1 

in Inner Surfaces for Big Band indicated that it was interesting and 

challenging for them that the computer responded differently, within limits, 

in every rehearsal. The performances by SomSwarm 1 in the Inner Surfaces 

Big Band setting, where I was not involved as a performer, gives some 

indications that the approach to implementing SomSwarm has significant 

potential as a „computational improviser‟ in a wider range of contexts. More 

work is needed to gather information about human improviser perspectives 

on how SomSwarm implementations interact in improvisational contexts. 

For this research direction I am planning a number of new work structures 

which will engage with various improvising soloists, and in parallel make 

further developments in implementations of future generations of compu-

tational improvisers. 

Conclusion: Human-Computer co-creativity. Given computational 

creativity in a co-improvising relation with human performers, the resulting 

human-machine „co-creativity‟ is inclusive of human creativity and compu-

tational „creativity‟. A consequence of such co-creativity is that the relation  
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Figure 5. Soft Systems analysis of As a silence is interrupted for SomSwarm 2 and 

saxophonist. 
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beween human and machine improvisers may be one of partnership, rather 

than one of human-user and computer-tool, (Mogensen 2019). 

With the concept of co-creativity we can approach the idea of music 

performance „flow‟ (in the sense of Sawyer (2003)) as a potential emergent 

property of human-computer co-creative improvisation situations. As a 

result we find that the „activity system‟, in the soft systems analysis sense 

(Wilson 2001), that engages in improvisation, and which includes compu-

tational creativity as a co-improviser with humans, has a potential emergent 

distributed creativity output that is wider in scope than either purely human 

improvisation or purely computational improvisation systems. 

The idea of co-creativity product in the form of music improvisation 

including a musician and a computer system may be taken as analogous to 

interaction between two musicians in a group performance: using examples 

from jazz music and improvised theater, Sawyer argued that “the key 

characteristics of group creativity are improvisation, collaboration, and 

emergence'', (Sawyer 2006, p. 153). Sawyer used the term “group flow” to 

indicate an “emergent property of the [performing] group ... [which] can 

inspire musicians to play things that they would not have been able to play 

alone, or that they would not have thought of without the inspiration of the 

group”, (Sawyer 2006, p. 158). Group flow “depends on interaction among 

performers and it emerges from this process”, (Sawyer 2006, p. 159). 

Returning to the diagram in Figure 1: the performative musicking 

exchange is the collaborative improvisation from which Sawyer's „group 

flow‟ may emerge in distributed creativity, giving group creativity in the 

form of sounding music as a creativity product. Computational anticipation 

can contribute to the emergent group flow as indicated in the specification 

and evident in SomSwarm 2. In this context, the human and computational 

creativities can stimulate each other “to play things that they would not have 

been able to play alone, or that they would not have thought of without the 

inspiration of the group” (Sawyer 2006, p. 158) and thereby be co-creative 

in group music improvisation. 
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The False Realities of Creative Artificial Intelligence 
 

Philip Read 

(Artist, NY) 

 

 

There is much discussion regarding the use of AI in the creative 

process, but I believe that until AI can be programmed with elements of 

human creativity and imagination it will continue to be limited to program-

ming by deduction. I will discuss the differences with Artificial Intelligence 

but not attempt to answer the question of possible Super Artificial Intel-

ligences which I acknowledge could be a game changer regarding the 

question of creativity and imagination being the exclusive domain of the 

human mind. The human brain is not a computer, it is active on many levels 

of connectivity to our social, cultural, spiritual, and ancestral past. And 

although AI many be able to write music, paint in a computer program such 

as Photoshop or select words in a coordinated fashion to resemble poetry it 

still lacks that essence of human emotion, imagination, and creativity. As 

individuals we can be inexplicably moved by the sounds of music, by the 

sight of a painting or the words of a poem. These feelings are the connec-

tions with our memories and senses. They trigger not only our immediate 

life experiences but also our past life and ancestral cultural experiences. 

This is the current limitation of AI and its inability to process the creative 

imagination beyond our logical reconstructions. There is a difference be-

tween Intelligence and Imagination in that AI has limits to its capacities 

whereas humans have unlimited access to imagination, as in artistic creativ-

ity of all genres. Computers and AI programming use  logical sequences of 

mathematical events, equations and algorithms and they cannot function 

freely beyond their programmed code. Furthermore, AI cannot freely con-

nect to a past life‟s experiences or cultural heritage, because it has none 

prior to its construction. AI has a storage of computations, but it has no 

memory beyond its manufacture and would not be able to pass the “un-

restricted Turing test”. I believe that equating a computer with a mind is a 

theoretic postulate and that the human use of articulation and inference 

projects our minds beyond the logic and reason of AI. 
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All computers and AI are programmed by humans and all informa-

tion is gathered and input by humans. So, it is not surprising that a machine 

can be programmed and built to replicate, for example, a human drawing. 

„The Draftsman‟ by Jaquet Droz 1770-1772, was an automaton, mechanical-

ly constructed with a complex stack of physical cams that moved the arm of 

the automaton to draw a dog with a pencil. The drawing is reproduced 

exactly the same every time, but this does not imply intelligence because it 

cannot draw you a different dog on demand or of its own free will because it 

has none. There is no imagination in this automaton because it uses a strictly 

controlled physical movement. This should never be considered to be art 

because that would significantly devalue all the historic developments in 

culture, language and art. And this same objection applies to AI because at 

its root construction it is strictly a mechanical device. However, Luca Pos-

sati postulates in his recent book The Algorithmic Unconscious, that the 

human programmer in his actions of developing code for AI actually chan-

nels some of his own personality and thoughts into the AI and that the AI 

will share this with other units. This I find to be too fanciful and ethereal a 

belief with no substantial evidence just like the notion of the unconscious 

mind. 

Logic and reason limit our imagination because they require a 

process denying thoughts that we cannot understand, such as dreams and 

repressed memories. Also, we cannot fathom how limited knowledge re-

stricts our imagination because we don‟t know its boundaries. The human 

mind continues to learn by accumulating experiences and knowledge which 

expands the possibilities open to our imagination. The imagination is 

boundless and exists beyond our logical comprehension, however, we ac-

knowledge its existence by creating new artworks that challenge our percep-

tion of reality. 

Although our imagination is an abstract idea, we cannot discuss the 

difference between AI and human creativity without considering that it does 

exist. We can and do think beyond the limitations of our own logical pres-

ence and reasoning. In science the idea of the existence of the imagination is 

moot because it is an arbitrary and qualitative idea based on conjecture and 

opinion. Yet, AI would not exist without the initial human concept and 

imagination of its potential and continued progress into the development of 

Super Artificial Intelligence. Science can only function within the limita-

tions of quantitative knowledge. Human creativity and imagination are not 

logical processes and cannot be compared to the programmed logic of AI. 

Since AI is a logical and mathematical process, I will discuss the two 
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primary differences between AI and human creativity, to which imagination 

is the key. To understand these differences, we must understand why AI is 

currently limited in its creative scope compared to the human mind. Visual 

interpretation is our logical understanding of what we see around us, it is 

realism in painting and photography. Therefore, as artists, we study and 

learn the techniques of painting, drawing, making objects and musical 

notations to build a foundation of physically representing the natural world 

as we see it. It is the landscapes, flowers, trees, birds, animals, mountains, 

oceans, and rivers, etc. The mind enables our awareness to make decisions 

and relate them to concepts of design and product. However, this is not the 

complete process that enables our imagination because that requires us to 

reach beyond our cognitive selves. 

Artistic images in paintings are mirrors into our minds‟ memories 

and repressed emotions that are activated by the imagination; music is 

sound, painting is visual, and poetry is words. This is not a definitive inter-

pretation since each of us contain our own individual experiences and life 

journeys. Creativity is not pure logic since it combines elements of imagina-

tion that makes the process more dynamic and open ended. Imagination is 

beyond the logical concept of seeing since our inner visions of ideas and 

thoughts are only in our mind. 

Our minds are balanced between our logical and emotional 

interpretations. Logic is the first layer of the human mind which is respons-

ible for design and reasoning, and it controls the actions that we do inten-

tionally and is the first interface of our mind with the outer world, what we 

see around us. Our morals, ethics and etiquette define us because they hold 

our beliefs, attitudes, values, motivations, etc. Imagination is infinite, time-

less and beyond our logic to fully comprehend. It is the storehouse of 

repressed memories specific to the individual‟s ancestral past. It is the 

psychological wellspring of creativity, vitality, mental growth and develop-

ing concepts. Our ancestral heritage consists of mythological motifs and 

primordial images for which the myths of all cultures are its real exponents. 

We engage these thoughts through symbols and archetypes such as wolf, 

horse, mother, etc. Artistic images and symbols of mythology can be taken 

as a projection of the repressed ancestral memorial collective. AI has no 

such connection to human culture, history or visual interpretations. 

Our family history is a level of connectivity that goes beyond culture, 

gender, and language. Images of colour, sound and words can create a 

narrative that is dependent on your personal life experience. It is most dif-

ficult to define and understand something that is fundamentally indefinable, 
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that which goes beyond our logical ability to see, hear, or feel. Our imagina-

tion is active beyond our knowledge, and it has no limits, form, or sensibil-

ity. Whereas the putative logical “mind” of AI is unable as we are to see 

around us, hear, smell, feel and touch. 

It is important to realize that our misunderstanding of the actions in 

the unknown mind is beyond our comprehension to see and acknowledge. 

We cannot live in the unknown, just as we cannot live in the depths of the 

oceans without being mindful of its power. Dreams are a human phenome-

non and are related to the substantive accumulation of life experiences. Do 

computers or AI dream? Not yet, because dreams come from beyond our 

logical mind however that may change in the future as science develops 

Super Artificial Intelligence. Artists often acknowledge night dream ex-

periences to initiate their creative process. Night dreams are associated with 

the mind‟s visualization beyond knowledge while daydreams are associated 

with our daily thoughts and experiences. Of course, it is not necessary for 

artists to use dreams in their work which may sound contradictory but let me 

explain. Many artists are very comfortable to work within the logic, reason, 

and order of the natural world such as landscapes, flowers, ocean, animals, 

portraits, etc. They feel comfortable in that environment and have all the 

skillsets and techniques to replicate the beauty of the living world in a 

pragmatic process. But for some artists, dreams can offer alternative visions 

and emotions that will stir their imaginations and inquisitive creativity. Not 

every artist has the same creativity process which adds to cultural diversity 

and heterogeneity. 

The creative process does not always result in a successful painting 

or artwork, often the final work is not satisfactory, and the process must 

begin again in order to satisfy the artistic vision. AI cannot conclude if an 

artwork is successful or not because it has no internal vision as to the 

difference between the original idea and a successful result. It also cannot 

recognize the continuous changes and modifications to the original idea as 

the process may involve any number of evolving versions. Failures are an 

important part of the process that can lead to an eventual artistic success as 

defined by the artist‟s human eye. The mind‟s eye is different from the 

human eye in that I can visualize a concept that is not fully based on a visual 

interpretation. This is one of the main differences with AI which has no 

mind‟s eye and is fully reliant on the input of human information and 

algorithms to complete a task. When I visualize a concept for a painting, I 

construct the vision in my mind first and then use a creative process of 

additive and subtractive visions before I select the materials to manifest the 
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actual visual painting. I will initiate the creative process based on my per-

ceived understanding and start the artwork, but this process will meander 

like a river always changing directions and altering the vision until I feel 

satisfied or unsatisfied with the results. If I am not happy with my final 

painting then I will start the whole process again making adjustments to the 

unsatisfactory parts. This process can be considered a ghostly process be-

cause nobody can see it except the artist. It is easy to create something 

wrong, artists do it all the time but that is how we develop the concept. To 

suggest that the creative process can only be successful because it results in 

a finished artwork is to not fully understand the process. It is not an achieve-

ment if the final artwork is not successful in projecting the vision of the 

mind‟s eye and concept. It is difficult to manifest an external artwork based 

on an internal conceptual idea especially when the internal vision is not fully 

developed. 

The human artist knows that not all knowledge is processed logically 

but it does enable our willingness to express the illogical through the visual 

public work. It is not necessary to justify any artistic assertions in the art-

work since this would only limit our creative minds. We can also say that 

the creative process is a thought that exists only in a mental state while 

expression is the physical act of painting that mirrors the thought. These 

mental states are not acts because they are in constant flux and will morph 

into areas beyond one‟s conscious mind such as dreams and imagination. 

The creative process never stops, it is not restricted to hours or day-

time. When I have a concept, I will continuously mull it over in my mind 

sometimes for days, weeks, months or even years. Sometimes I will write or 

draw about it in my journal which is a constant reference to my ideas and 

evolving concepts. AI is static in this regard since it can only answer your 

direct questions and inquiries immediately due to the information available. 

It can give you quick results, but it does not have the ability to process be-

yond its formal conclusions. 

The following suggestions of how to see and journey beyond the 

logical mind will assist you in your short momentary ventures. Our daily 

presence does not have the capacity to fully understand the experience of 

life beyond logic and reason and it could cause considerable physical and 

psychological trauma to our existence if we attempted long term visitations. 

Recognizing the existence and value of the imagination is an important step 

to understanding our true self. It is not separate from us but an important 

part of our true selves. This is another important difference with AI in that 

our ability to search for the understanding of our true personality and self is 
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not a function of the AI which is only programmable with data. This search 

clearly separates us from any form of „artificial intelligence‟. AI has a me-

chanical brain and lacks the imagination that comes from a human organic 

mind. 

Dreams, in theory, are the reservoir of repressed and suppressed 

memories and cannot be easily accessed unless we use paths of logic and 

reason. The „doors‟ open up a path that we recognize as balanced and safe 

without the fear of chaos and emotional distress. They are required to give 

us a logical access to an illogical environment bearing in mind that the 

individual already accepts the existence of the alternative environment. It‟s 

not like you are searching for a great mystery or an epiphany because if you 

believe in the existence of dreams, you are open to all realms of knowledge. 

Artistic creativity combines the intentional logic of design and skilled 

techniques with the intuitive aspects of the human imagination. This is one 

of the main differences with AI that limits its ability to go beyond logic. It is 

important to understand that the language of the arts does have different 

meanings from other fields of professional work. Terms such as improvisa-

tion, creativity, instinct, intuition, process, and imagination are very impor-

tant to artistic creativity and artists actively use them in various capacities in 

their artwork. 

All creativity is a form of art defined as the physical marking by 

hand, brush, musical notes, and words. Visual creativity is painting with 

colour, signs and symbols. Poetry is painting with words. Music is painting 

with sound. I am hesitant to suggest that only the great artists such as 

Beethoven, Mozart, Monet, Rembrandt, Wordsworth, and Rumi can connect 

beyond the logical mind because many contemporary creative artists do this 

now. If you are asking how, I will now suggest methods that will enable all 

people to access the deeper reaches of our mind. But this journey is not for 

everyone since most people comfortably live and understand the world of 

reason and to ask them to explore the far reaches of the repressed and 

suppressed memories is both terrifying and beyond comprehension. We 

need to engage the thought that repressed memories are important personal 

experiences, and if we cannot logically understand or prove their existence 

then they do not exist. Much like the development of AI, the human mind 

does not currently function at a 100 % capacity therefore we are at a dis-

advantage to fully understand the depths of the mind‟s full power. It is often 

said that because the human brain is restricted to the size of a given cranium, 

while the workings of AI is not restricted in its size, that the human brain is 

therefore inferior. This thought is only logical in our ability to equate size to 
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power but cannot resolve issues of imagination and dreams that can be 

unlimited in scope. AI is limited to one domain of functions whereas the 

human mind operates on multiple domains such as sensations, feelings, 

imagination, creativity, reason, and logic. 

The creative realms of music, painting and poetry can release our 

emotional inner self that goes beyond our daily awareness. Musical sounds 

come in many different genres such as pop, cultural folk, opera, and 

classical. Of all the genres I feel that classical music is the purest form of 

expression because it does not rely on words to shape emotional connec-

tions. Pop, rock, and country rely on words to shape our emotional connec-

tiveness by suggesting stories and human situations to a song such as love 

and so on. Classical and other non-verbal music, such as jazz and classical, 

connect to our repressed and suppressed feelings and emotions. Creativity is 

the use of imagination or original ideas to make something such as a 

painting, sculpture, music, or poetry. Creativity is a process and journey that 

combines imagination and reason to design (by learned skills and tech-

niques) aspects of vision with our imagination that is stimulated by instinct 

and intuition. 

The process of creativity is complex and combines aspects of de-

duction and reason required for techniques and skill sets with induction 

using our 5 senses. For many artists the art process is a journey that is more 

satisfying and rewarding than the end product of a painting, sculpture or 

music. The creative process for me is to gather, sort, collate, associate, 

pattern and moreover initiate actions associated with the imagination. An 

artistic process is concerned with the act and techniques and how actions 

can be defined as the actual work of art, that is, seeing the act as pure human 

expression and not as a product. However, with AI the opposite is true in 

that the final product or summation is more important than the process. 

There is one aspect of creativity that is fueled by observation and that is the 

active process of copying Nature such as plein air. This is the typical way 

that most landscape artists paint. You take your canvas, brushes and paints 

outside and set up your easel in front of a landscape view that inspires you 

to copy by painting. In this case the creative process is limited to the human 

eye and relies more on technique than on imagination because the com-

position is already in front of you. I do not know of any AI that you can take 

into the middle of a field and ask it to create a visual painting of what is in 

front of it. Certainly, cameras and digital cameras can perform this capture 

but that is purely a physical action controlled by a person. Doodle drawings 

are very common for everyone and you don‟t have to be an artist to make a 
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doodle. It is not an absent-minded drawing since it comes directly from our 

inner self and is an intuitive act of expression. 

Machine Learning (ML) is held to be successful in many fields of 

work including education, medicine and finance. This is still a machine that 

relies on selecte data to perform its task. It is currently being used by some 

artists such as Ray LC (Luo) to produce their artworks using a similar 

method as AI. It is sometimes referred to as Artistic Intelligence but it is still 

a machine that is programmed by the artist to produce artwork similar to his 

own. There is little difference between ML and other programs such as 

Adobe Photoshop, Corel PaintShop, Skylum Aurora HDS, to name a few. 

When I first take a digital image of my artwork I will import it into Adobe 

Photoshop where I can manipulate it in many ways including colour, texture 

and design. The edited image is saved and can be recalled at any time for 

further editing. This does not mean that the program has intelligence to alter 

the work by itself but still needs my input and direction in order to meet my 

ultimate level of satisfaction. Another technique is to use a digital camera to 

take an image uploaded to Photoshop and edit accordingly; then I will print 

out the image on paper and make a copy using a photocopier. I will repeat 

this process up to 25 times by always photocopying the one before without 

re-editing the copies. As to be expected over the 25 times the image will 

change and be altered by the photocopier until the final 25
th

 copy will look 

different from the original. If then you take the copied version #15 and 

complete another 15 copies the result would mean a continued deviation 

from the original. These changes do not imply ML or creativity just because 

it can alter my initial painting without me telling it what to do but it can give 

me variations of my original that will give me different visions and ideas for 

future compositions. These results are purely mechanical deviations with no 

internal machine intelligence. 

In the Ray LC article on Artistic Intelligence, he refers to creative 

production instead of process which implies a method of mechanical re-

production. He uses algorithms associated with Google and Pikazo which 

can lead to altered states of an artwork similar to programs by Adobe and 

Corel. All these procedures require an initial given input of an original 

digital photo image that can be altered by the machine by the controlled 

directions of the artist. Without the artist‟s input and direction, the machine 

cannot prouce anything but variations of an original image. Again, this does 

not imply intelligence. All input by the artist is framed by the artists subjec-

tive likes and dislikes and any altered image produced by the machine is 

subject to the artists approval. However, in certain cases an unexpected 
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altered image may inspire the artist to initiate a different approach to the 

original artwork. But this new approach is due to the human mind‟s imag-

inative interpretation to envision new concepts and designs which may take 

them in a totally new direction. The artistic expression is controlled by the 

artist not the machine. 

Attempting to make a logical statement about the creative process is 

problematic because creativity and imagination are not logical processes. 

We always try to simplify complicated processes by suggesting their irrele-

vance because we don‟t understand them. As we continue to try to formulize 

all mental states such as creativity, imagination, intuition, and the mind‟s 

eye we move further away from the human mind and closer to AI since it is 

the only way for us to understand. This is why many artists challenge the 

relevance of AI in aspects of creativity, we recognize the danger of this shift 

that could ultimately lead to the mechanization of human endeavours. 

The inductive process is an area of our mind that is not calculation 

but can be recalled. As in dreams, we enter the limitless space beyond 

reason and logic; we fly, swim beneath the oceans and journey to the stars. 

We experience dreams having images and relationships to our cognitive 

mind. Some may see dreams as merely „noise‟ left over from our daily ac-

tivities, but I consider dreams as a deeper contact to our memories, emo-

tions, and past activities. Dreams are the mythical and primordial chaos to 

which the archetypes such as the horse, wolf and the Great Mother are 

present, and they empower our deductive thoughts and inspire our imagina-

tion. 

Do we all dream? I believe we do but it is difficult to argue with 

someone who thinks they do not dream. In these cases, I feel there are three 

main reasons why people think this way. One, the individual cannot remem-

ber their dreams, which is not unusual, therefore they think that they do not 

exist. Two, they believe that dreams are just noise from their daily activities 

and logical memory, so they are meaningless and insignificant. Three the 

very idea of dreams at night is demonic and challenges their natural world, it 

goes against all practice religious beliefs. For this thinking, imagination and 

dreams do not exist because they challenge a person‟s perception of the 

natural order of life. 

„Doors‟ are active entry pathways that we use to access our collective 

memories and experiences that have been suppressed. These are practical 

everyday natural entry points that we can use to transform our waking more 

or less logical minds‟contents. The doors consist of music, poetry, spirituali-

ty, and philosophy. We all have our favourite methods. For me, my favou-
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rite method is to use music in my studio during my art practice. It allows me 

to block out the daily awareness and distractions around me and to focus on 

the creative imagination in my work. I will select various musical genres 

depending on my mood. Poetry and philosophy require my attention to the 

words, and are difficult for me to use during my work because my attention 

is distracted by the words which are accessed through my emotional mind. 

Images are an important part of the overall growth in my creative imagina-

tion, and I use various images with incense and music. So „doors‟ are 

important to us, and we all use them to varying degrees as we access our 

“inner selves”. 

There are many examples of musical artists going beyond our own 

conception of beauty, which is culturally determined, such as Alva Noto and 

Ryuichi Sakamoto‟s creation of „Morning‟ in the genre of electronic modern 

classic minimalism, and Frank Bretschneider‟s „Black Out‟ in the similar 

genre of electronic, which go beyond our understanding of our own aesthet-

ics, but most artists believe that the productive mind has no logic or reason. 

Music can be purely abstract and esoteric such as John Cage‟s Sonata for 

Clarinet or purely emotional such as Chopin‟s Nocturne piano Op. 9 No. 2. 

These cannot be produced by AI because they require the human essence of 

emotion deep within the life experience stored in the suppressed memories. I 

must admit that I cannot feel their music, which I believe is more formulated 

than created intuitively. To some ears these sounds do not make us feel any-

thing, they are illogical sound beats that create a chaotic mess. But at the 

same time, I do acknowledge their passion to create a sound that deviates 

from the norm and elicits further dialogue and discussion. 

In the visual arts‟ creative field, such as painting, „markers‟ are im-

portant references for the audience to feel and reference the work within 

their own individual experiences. Markers are the deliberate use of signs and 

symbols that become a bridge or door to connect us to our own reasoning, 

much as words in music are used as markers to enhance our own emotional 

connectivity. Colour as a „marker‟ is used to enhance our emotional feelings 

such as red as hot and passionate, an blue as cool and calming. Colour is 

used in its purest form because words are not necessary for us to feel the 

artwork. Colour evokes our connectivity beyond the rationating self to the 

sublime nature of our suppressed and repressed memories. Using symbols 

and signs in my artwork forms narratives of my life experiences and act as a 

mirror for my visual interpretations and concepts. Colour, symbols, signs 

and images are all markers and doors to allow us a passage beyond our daily 

activities. Paintings are music as music is visual. 
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There are several literary examples of how writers use words and 

stories to create doors into an alternative reality. These include The Wizard 

of Oz, Alice in Wonderland, The Matrix and What Dreams May Come. I will 

not describe how each uses its own specific door or entry to take us beyond 

our logical understanding, suffice it to say that they play on the imagination 

and visual field of creativity to take us into another kin of experience. Can a 

programmed AI imagine a world of munchkins, or of using a telephone to 

transport the human body from a world of reason to a world of fantasy or of 

falling down a rabbit hole and talking to a large caterpillar? This is why the 

creativity of the human brain cannot be surpassed by AI‟s logic, computa-

tions and calculations. 

As examples of how artists creativity and imagination differ from the 

programmed algorithms of AI I have 3 of my current paintings. In these 

paintings I present a visual experience that goes beyond our conscious 

awareness yet give markers for the observer‟s entry into the work by using 

symbols, signs and colour. I made these compositions with no gravity or 

logical depths of perspective (linear or aerial) but include floating symbols 

and images of various size that will open a dialogue with the observer. They 

are narratives of symbols wrapped in clouds of colour. I rarely use English 

text because I believe that language is too restrictive since many observers 

of my work will not be of my culture or my language. Each symbol will 

engage our minds specific to our own history, culture, and life experiences. 

The colours are human emotions, feelings, and senses that constantly contort 

into amorphous shapes. These are the domains of the human experience that 

AI cannot be adequately programmed to produce, at this time. 

Dreamy and dreams are words to describe an alternate environment 

that exists beyond our perceived reality. It is a space of mind that expands 

our knowledge exponentially beyond the limited confines of life. This is 

how I experience my dreams as an undulation of visual images constantly in 

flux, like looking at clouds and watching the changing forms of shapes and 

colour. In my artistic work I am always recalculating thoughts and ideas to 

expand my initial concept with active imagination and general inference. 

The locations and selection of symbols and images is never preplanned and 

can be altered at any time in the process by techniques of erasure and 

relocation. I use my intuition and imaginative dream surfing to visualize 

new thoughts and ideas. I consider all to be valuable, but I do sift and sort 

for my final composition and the narrative I wish to share with my audience. 

As to the selection and application of colour it is both random (dreamy and 
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moving) and orderly and requires many layers to create my vision of a 

dreamy state of mind within the context of language, signs, and images. 

An important part of the creative activities, that differs from AI, is to 

manifest an idea in a physical artwork. Artists will employ many different 

options to achieve the highest quality artwork. This may include involving 

other artisans (carpenters, mold makers, draftsmen, engineers, scientists, etc) 

to complete tasks such as making forms and objects that will ultimately lead 

to the realization of the artist‟s vision. This is an important part of human 

creativity but it does not diminish the clear objective of the artist‟s vision. In 

many cases artisans can make the objects better and more competentl than 

the artists themselves and it is most important that the quality of the work be 

as clear as possible. The artisans will take instructions from the artist in or-

der to complete the desired result. Artists do not have all the skills to pro-

duce all tasks necessary for the final artwork. But it is clear that the artist 

controls all aspects of the final artwork because his vision is clear within 

himself, and the artist will make all final decisions pertaining to the presen-

tation of the final artwork because (s)he takes full responsibility for its 

exhibited presentation. 

I use symbols and signs because they are more powerful than words 

and can be understood and recognized across a broad spectrum of cultures 

and natural human languages. This is not to say that each has identical 

interpretations, but they project my narrative to a wider audience. AI lacks 

in the area of Natural Language Processing for both human and enterprises 

such as business, science, and medicine. Human language is difficult be-

cause it contains idioms, humour, nuances and sarcasm which are very dif-

ficult to program into AI so it is even more complicated to rationalize sym-

bols. I do not expect my audience to be only polyglots in understanding my 

creative work since any single human language can react independently. 

There are millions of symbols and signs in our world pertaining to culture, 

science, liberal arts, religion, and enterprises so I believe that AI is limited 

in its ability to succeed in Natural Language Processing that could enrich 

my personal capacities. In addition to this you will observe symbols, signs 

and designs representing my Celtic heritage as determined by my DNA. My 

imagination includes the rich history and culture of my ancestors that is 

relevant to my life experience and no AI can be programmed by anybody 

else that includes my social and cultural background. 

AI is limited to our corpus of extant computability and cannot reach 

the ability of the human imagination and creativity which acquires knowl-

edge from our bodies, the environment, culture, and interaction with other 
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humans. Computers and technology can be voice-activated and we can give 

commands to ask for a response such as make a painting and it will do so in 

its own limited programmable way. But it currently does not have the capac-

ity to use a creative activity comparable to ours to think independently in an 

imaginative way. Therefore, in the art world, there is a schism between stu-

dio artists, graphic design artists, animation, and photography even though 

we all use imagination to varied degrees. Studio artists consider their crea-

tive practice more of an action that happens in conjunction with imagination 

and intuition. Artists are inspired by many chance experiences that will 

activate our imagination beyond our deductive minds. We have eyes, we can 

hear, we can smell, and we can imagine beyond our bodily limitations to 

create artwork that is new and fresh. AI does not have these sensory organs 

and is limited by its dependense on programming, algorithms, and coding 

input by humans. All computers and AI require these written instructions 

and coding to give them parameters of operation. All computer instructions 

and coding are supplied by human input and the creativity is limited by this 

information. 

We cannot consider AI as a permanent state of being because that 

would lead to a denial of reality which is the basis of our survival and 

permanence. All humans can negotiate our transition into the imagination, it 

is not madness, it is human. And this is what differentiates AI from human 

activity. Imagination and creativity are the human abilities to use both 

deductive, inductive and other processes that go beyond the pure computa-

tions and manipulations of AI. For this reason, AI will remain technological 

kitsch until its logical and deductive process is expunged. AI is a compu-

tation that focuses only on the result, a product. We can program AI to solve 

complex problems, but we are not as interested in the method or process that 

is used to produce these results. AI cannot operate with human emotion and 

feelings; these are purely human domains. The human mental activity is not 

limited by the size of the cranium and although the ingenuity of AI can be 

built to enormous sizes it still will not replicate the intuitive imagination of 

the human mind. Building AI continues to serve our needs for an excellent 

fast data processor but to compare it to the creative imagination of the 

human min requires much more for verisimilitude. Instead of trying to build 

a machine that duplicates or exceeds the human brain we should develop a 

hybrid which will be a human-machine co-creation, working with human 

creativity and imagination. 
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On Music Improvisation and Creation, Human and 

Computational 
 

Hugh Steinmetz 

(Musician, Copenhagen) 

 

 

What is jazz-improvisation and when is it good or bad. The following 

paper does not in any way pretend to be a scientific dissertation, and it 

should only be considered as thoughts of a layman. Having after all been a 

jazz-musician and composer for 60 years, and having an MA in musical 

science from University of Copenhagen, I try to convince myself that I 

know a little bit about jazz-improvisation, but the following is only based on 

my own experience and observations, and as such entirely subjective. I have 

no scientific evidence for my assumptions. 

I guess everybody is familiar with expressions like “things did not go 

the way we expected, so we had to improvise”. This suggests, that improvi-

sation has many different forms and can occur in almost all situations, but 
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instead of trying to consider the many faces of improvisation in general, I 

shall concentrate on improvisation in jazz-music. 

Where improvisation is generally something you do, when you have 

to solve a problem (I guess most people put an equal sign between improvi-

sation and invention/creation), in music it is sometimes “ordered” and in 

jazz-music you are expected or obliged to do it. In fact, the whole core of 

jazz-music rests on improvisation. Usually in conventional jazz there is a 

written theme/tune that is played in the beginning and again in the end of 

“the piece”, and in between there are solos by the different members of the 

group/orchestra where the soloists are free to express themselves based on 

the chords that harmonize the tune. 

As to the difference between invention and creation (ignoring the 

negative meanings like “inventing a story” or “creative accounting/posting”) 

I do not have a bulletproof explanation, but in this case (and in my optics) 

invention means coming up with something completely new and so far un-

known (not in the sense “a device”), whereas creation (looking away from 

the biblical meaning) is merely arranging (or manipulating) already known 

things in a new and surprising way. 

There are basically two kinds of improvisation in jazz-music. One 

that rests on fixed material (so-called conventional- or standard-jazz), and 

one that rests on “nothing” (so-called free form). In standard jazz-improv-

isation the improviser builds the solo on the cord-progressions that “be-

longs” to the tune, where as in free form the improviser rejects to use fixed 

parameters like tune (theme or composition), chords, rhythm (in the mean-

ing a steady beat), etc. 

There is an abundance of books that “teaches” jazz-improvisation 

(e.g. Jamey Aebersold: How to Play Jazz and Improvise, George Russel: 

The Lydian Chromatic Concept of Tonal Organization for Improvisation, 

Jens Westergård Madsen: Lærebog I Jazz Improvisation, etc., etc.), but, as 

good as they may be, they all primarily concentrate on the technical aspects 

and very seldom treats the artistic individual creative aspect, which after all 

is the factor that more than any makes an improvisation art. 

Books, schools, institutes, universities and music academies all give 

detailed and rigid lessons in improvisation, and afterwards the result is sup-

posed to be improvisation. 

The technical aspects focus mainly on which scales to use to the 

different chords/chord-progressions (that can be varied to a great extend 

through the use of altered chords) and idiomatic melodic jazz figuration. 

Here you can talk of right or wrong notes, and the students are being trained 
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through extensive rehearsals in so called “licks”, short phrases that are sup-

posed to be idiomatic (for example a phrase that “closes in” on the central 

note by starting one whole note over, then one whole note under, then a half 

note over and finally a half note under the central/final note (called a zig-zag 

figure), creating a kind of leading-tone). Licks like this (that are mainly de-

rived from phrases used by prominent jazz-improvisers) are being rehearsed 

in all keys, and sometimes this practice end up with the student being 

eminent in reproducing pre-rehearsed material, but completely forgetting (or 

losing the ability) to be innovative and creative. It is very boring for the 

trained ear to hear an “improviser” whose solos are entirely build on licks 

(though the “average” jazz-fan may sometimes not notice the difference as 

long as the solos are presented with energy, “artistic technique” and “swing-

ing” rhythm). This kind of improvisation in my opinion is not true improvi-

sation, and therefore cannot be considered good improvisation. 

John Coltrane‟s solo in his composition “Giant Steps” (in the album 

by the same name) is generally considered one of the best solos/ improv-

isations in jazz-music, and indeed it is a tour de force in stunning, explosive 

artistic mastery with regard to energy, phrasing, rhythm, technical superior-

ity, etc., but when you listen repeatedly to it and analyze it you realize, that 

it is actually a very well pre-rehearsed étude and as such cannot be consider-

ed an improvisation at least not a spontaneous improvisation. 

Coltrane‟s solo/solos on his record “OM” are different in the sense 

that here Coltrane is playing true spontaneous free improvisation. 

In free form the improvisers are entirely “on their own” with no 

“helper”. Here there is no right or wrong notes, and the musicians are com-

pletely relying on their fantasy and ability to create and invent from scratch 

in the moment. The late John Tchicai (Danish-Congolese alto-saxophonist 

and one of the prominent representatives of free-jazz in the world, and with 

whom I have collaborated for many years) insisted on calling it “spontane-

ous composition” (I shall return to that later). 

The free-jazz movement in Europe occurred in the beginning of the 

1960´s under influence from the recordings of the Afro-American composer 

and improviser Ornette Coleman, and was a reaction to the frustration 

caused by the restraint the musicians felt when improvising in the conven-

tional/standard way. Instead of having large parts of the brain occupied with 

counting bars and periods, thinking about what scales to use, playing the 

right notes etc., etc., they could be absolutely free to open up the total capac-

ity of their creative, inventive and mental energy. 
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This happened in many different places at almost the same time 

(Denmark, Germany, Holland, England, USA), and more information about 

it can be read in the books European Echoes: Jazz Experimentalism in 

Germany 1950-1975 by Harald Kisiedu and John Tchicai, A chaos with 

some kind of order by Margriet Naber. 

Collective improvisation has always been a central part of jazz-

music, but where conventional collective improvisation always “stands” on 

the harmonic suppository and therefore will always be “harmonic” (and 

almost always produce satisfactory results in the ears of the listeners), the 

collective free-jazz improvisation takes its starting point in spontaneity, 

intuition and “predetermination” (an idea in the moment about what the 

other musicians are doing or intending to do). In that way collective free-

jazz improvisation is taking great chances, and the outcome can be disas-

trous both to the audience and the musicians. In the book about John 

Tchicai, Ruswell Rudd (New York Art Quartet) remembers that “Listening 

to each other “collective listening” was the root of what became collective 

improvisation” and “….. a kind of telepathic contact ….. as if they knew 

what the other person was going to play before he played it”. “There were 

no other rules than that you were supposed to listen to each other and use all 

your musical knowledge and experience in order to make it interesting”. 

In the free-jazz group “The Contemporary Jazz Quartet/Quintet” that 

I was a member of (1963-1968), and which was the first group in Denmark 

to play completely free-jazz (first LP-recording with Sonny Murray in 1964 

Action, The Contemporary Jazz Quartet Featuring Sonny Murray) and that 

later developed its own style with total rejection of tunes, harmony and fixed 

rhythm as the basic building blocks, the aim was to achieve the transcenden-

tal state of mind where you forget everything else and just “ARE” music. 

The only parameter for the collective improvisation was to listen intensely 

to the other musicians and then via intuition and “predetermination” try to 

come as close as possible to a uniform expression (a kind of telepathic com-

munication). The only appointment was, that the musician who was at the 

moment the most inspired (and energetic/vigorous) should take the lead, and 

the others should do their best to support and accompany him until he “got 

tired/burned out”, after which the musician who was in that moment the 

most inspired should take over and continue to lead. Sonny Murray was the 

first jazz-drummer to invent a “style” where the “rhythm” was so multi-

facetted that it became more like a succession of waves/vibrations. 

It should be mentioned here, that there is another form of free-jazz 

improvisation in which the melody (theme) and the rhythm (a steady beat) 
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are maintained, and only the period and the chord-progressions are suspend-

ed. Thus, the improvisers are free to fable over whatever impression and 

inspiration they get from the tune. 

When is an improvisation good? I think that for both conventional 

and free jazz-improvisation you could say that the improvisation is good 

when the improviser in a “stream of consciousness” is able to invent new 

and interesting constellations (surprising melodies, phrases, forms and 

rhythmic patterns) without falling in the trap of reproducing licks. An exam-

ple of that (in conventional improvisation) could be the saxophonist Sonny 

Rollins who always finds new stunning ways of variation in melody, phrases 

and rhythm (a kind of ingenuity in the constellation of the building blocks 

that could be called creativity). 

Sometimes a free improvisation is best if you cut off consciousness 

and let the subconsciousness run on “auto pilot” (stream of “unconscious 

consciousness”). 

When is a collective free-jazz improvisation then to be considered 

good? I guess, that when the musicians feel that the communication between 

them has been successful and meaningful, exciting, when it ignites/sparks, 

when there is inspiration, progress, common sense and community, then it is 

good for the musicians (when there has been, to use the title of an LP by 

Don Cherry, “Complete Communion”), and when the audience experiences 

excitement, inspiration, communication and good melodies/phrases (invent-

ed on the spot) from the musicians and get a feeling of being engulfed 

(almost taking part), I guess you could say that the improvisation has been 

good for them too. 

What is a good melody: This opens the question: What is a good 

melody (or when is a melody good)? 

Being a composer I have often wondered why some constellations of 

notes immediately touches us, whereas others leave us totally “cold”. Think-

ing of the expression “the inner song” (used by Ellen Moysan), I tend to 

think that it has something to do with our inheritance from ancient, ancient 

times, that it, via our DNA, is deeply buried in our subconsciousness as part 

of our reptilian brain. 

It is commonly accepted that birds are today‟s closest descendants 

from the dinosaurs, and birds “sing”. This “singing” is mostly to be under-

stood as signals, and most birds (apart from a few that are supposed to 

“improvise” by varying their signals) have a stereotypical “song”. 

Could it be assumed, that the reason a melody/signal raises (strong) 

feelings in us is because it generates some form of recognition (maybe in 



204 

 

our reptilian brain)? A subconscious “meaning” from ancient times. As a 

musician you sometimes hear the expression when a melody or phrase is 

“bad”: “It does not make sense”. 

Also sometimes a piece of a melody can “get stuck” in the head and 

repeat and repeat itself and rotate for days. Could it be that this has 

something to do with being hereditary disposed for exactly that “signal”? 

When listening to top performers/improvisers like Miles Davis, 

Charlie Parker, John Coltrane, Dexter Gordon etc., etc., it becomes obvious, 

that they all have some idiosyncratic melodic phrases they use and return to 

again and again (often transposed). For example, it seems impossible for 

Dexter Gordon to play a long note (in a tune) without cutting it up in two 

notes, and when first you have noticed that, it can make you so “crazy” to 

listen to, that it totally spoils the otherwise great pleasure of the “solo”. 

I wonder if the musicians are aware of that, or it is completely 

subconscious? I imagine that it is such a strong part of their “inner song”, 

that if they were made aware of it, they would be embarrassed and so 

disturbed (trying to avoid it) that they would hardly know what else to play. 

One could argue that their “inner song” is a part of a common “inner 

song” with strong individual differences. Also, some musicians are immedi-

ately recognizable from their way of playing, you do only have to hear a 

very short phrase to know who it is. 

Spontaneous Composition: When improvising in free-jazz your brain 

is free to open up for your subconscious “inner song”, and often good 

melodies arises (are created) in that way. 

There is a strong relationship between improvisation and composi-

tion. Normally (unless a strong melody occurs out of the blue like a 

glimpse) the composer improvises in search of a good melody, and when 

suddenly a “good” phrase or melody pops up like: “Oh, this was a good one, 

I can use that”, the composer has the seed to build the composition from. 

The rest is a question of architecture and design (at least that is true for me). 

The phrase (piece of melody) acts like the seed from which the whole tree 

grows. I tend to think, that this melody/seed originates from the subcon-

scious “inner song” inherited from ancient times. 

It is generally argued, that in order for jazz to be proper it has to 

“swing”. Ellen Moysan uses the expression “the inner pulse”, but in this 

case I would prefer to call it “the inner rhythm”. It is my strong belief, that 

this “inner rhythm” derives from the ancient Africans use of the drums as 

means of communicating. 
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It is also often argued, that only the Africans (and in jazz Afro- 

Americans) can swing properly, and that “the white man” does not possess 

the ability to swing. 

I strongly disagree with that perception, and it is my belief that 

rhythm/swing. like “the inner song”, is inherited from ancient times as “the 

inner rhythm” and is therefore common to all people. It is often said that for 

example the Germans have a very “military” sense of rhythm and that the 

German classical musician has a very “square” rhythm. I do not believe that, 

and if there should be “something” about it, I guess it is a product of up-

bringing, education and lack of knowledge. As an example: In the documen-

tary about the famous American jazz-label Blue Note the Afro-American 

jazz-musicians with a smile and a glimpse in their eyes tells how the 

owner/producer, a white German-American, in the studio when the music 

was good, performed a peculiar dance exclaiming “Jah, es schwingt” mean-

ing that the music was approved for production. And in WWII the German 

fighter pilots, to Hitler‟s annoyance, were the first to appreciate American 

jazz-music. 

Can a computer improvise? In his comprehensive works The Schil-

linger System of Musical Composition (and The Mathematical Basis of the 

Arts) Joseph Schillinger (Berklee College of Music was for its first 3 years 

called Schillinger House) advocates for the use of mathematical formulas 

(often kind of apocryphal) to create musical compositions and other kinds of 

art. Having tried it (I even wrote my final thesis for my MA about it) I must 

admit, that the result very seldom gives a satisfactory result. It may at the 

best create a short starting point from where you have to use your own crea-

tive/inventive abilities to get further. 

Schillinger was possessed with the idea of computer-generated music 

and even argued, that in the end musicians would be redundant, since the 

computer would be much better than the living musician to perform a writ-

ten score. This is not far from becoming reality today (for example the 

music notation program “Sibelius”), but personally I absolutely prefer the 

living performance (with all its shortcomings) to the rigid insensitive per-

forming of the computer. 

Already today I see the achieved “progress” in AI as a great danger 

for mankind (Orwell, surveillance, control, disinformation, mind-control, 

brainwash, restrictions etc., etc.). 

In my opinion mankind is with great enthusiasm on the road towards 

its own enslavement (or even worse its destruction). 
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It is possible to fill a computer with all kinds of phrases and figures, 

but when it “plays” it is still only reproduction and not invention/ improvisa-

tion. In “machine-improvisation” you can imitate, but you can not give it the 

true human touch. Assuming that the ability to improvise, create and invent 

is something that is inherited and deeply founded in our DNA, I do not think 

a computer can be programmed to improvise (apart from arranging pre-

received information in aleatoric ways). That would imply, that you could 

use algorithms to copy our consciousness, subconsciousness, emotional life, 

reptilian brain and total ancient inheritance, and in that way build/construct 

a complete copy of a human being. I do not think that is possible. If it was 

possible, it would be the ultimate robot, a machine that is “a human being”, 

and that would be extremely dangerous. But how should you be able to 

program a machine into something you don‟t even know what is? The 

thought that it would someday be possible is really scary, and it is my strong 

conviction that algorithms are the Golem of our times. But whether comput-

er “improviser” systems that are not imitations of humans, but instead might 

be autonomous “instruments”, that interact with human music and might add 

something new to improvised music is not for me to decide. I am not a 

programmer or computer expert, so I shall leave this question to the experts. 

I know that you can program a computer to react to certain sounds 

like for example “when you hear a trumpet high C you respond with a 

growl”, but if that qualifies to be called “cooperation” is also not for me to 

decide. 
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