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“Computational Aesthetic and applications” Yihang Bo, etc. (2018)

Sequence of Automation Complexity (p.10-11)

1)
2)
3)
4)

5)

Full human participation, software as design tool (using Adobe software
like Photoshop)

User provides various attributes/parameters, software generates results
automatically (like fractal design program)

Encode artist style into rules and algorithms by which software performs
(Harold Cohen)

Transformational: New image is created out of an existing image which is
reformulated algorithmically (image processing filtering)

Al: Collection of existing images are analyzed then iteratively processed,
then reduced dimensionally to produce a new image

https://link.springer.com/article/10.1186/s42492-018-0006-1



Philip Galanter

“Generative art refers to any art practice where the
artist uses a system, such as a set of natural language
rules, a computer program, a machine, or other
procedural invention, which is set into motion with

some degree of autonomy contributing to or resulting
iIn a completed work of art.”

http://www.philipgalanter.com/downloads/ga2003_paper.pdf



In this paper an attempt is made to offer a definition of generative art that is
inclusive and provides fertile ground for both technical and art theoretical
development. First the use of systems is identified as a key element in
generative art. Various ideas from complexity theory are then introduced. It
is noted that systems exist on a continuum from the highly ordered to the
highly disordered. Citing examples from information theory and complexity
science, it is noted that highly ordered and highly disordered systems are
typically viewed as simple, and complex systems exhibit both order and
disorder. This leads to the adoption of effective complexity, order, and
disorder as organizing principles in the comparison of various generative art
systems. This inclusive view leads to the somewhat surprising observation
that generative art is as old as art itself.



“Systems in Art Making and Art Theory....”, Philip Galanter
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http://median.newmediacaucus.org/caa-edition/systems-in-art-making-and-art-theory-complex-networks-from-the-ashes-of-

postmodernism/



Randomized Autonomous Systems

In 1787, Mozart wrote “Dice Game” each sequence selected from 11
precomposed segments selected by dice throw

« “According to the Laws of Chance”, Jean Arp (1933)
https://www.tate.org.uk/art/artworks/arp-according-to-the-laws-of-chance-

t05005

« Cut-up technique eat author William Burroughs and Brion Gysin:
https://en.wikipedia.org/wiki/Cut-up technigue

« “Music of Changes”, John Cage, indeterminate music, composition
through random selection of sounds compositions, and the | Ching (a
symbol system used to identify order in chance events)
https://en.wikipedia.org/wiki/Music_of Changes

https://en.wikipedia.org/wiki/Systems art (Related methods)



https://www.tate.org.uk/art/artworks/arp-according-to-the-laws-of-chance-t05005
https://en.wikipedia.org/wiki/Cut-up_technique
https://en.wikipedia.org/wiki/Music_of_Changes
https://en.wikipedia.org/wiki/Systems_art

System Art (Artists look at systems) & Related Methods

« System Art (Subset of Conceptual Art), influenced by cybernetics and
systems theory

« Cybernetics: Explores regulatory systems, their structures, constraints
and possibilities, such as feedback
https://en.wikipedia.org/wiki/Cybernetics

« Systems Theory: The study of interrelated and interdependent parts
https://en.wikipedia.org/wiki/Systems _theory

 Emergent behavior: Properties or behaviors which emerge only when the
parts interact (school of fish, beehive, water crystals/fractals) — functioning
as a collective htips://en.wikipedia.org/wiki/Emergence

https://en.wikipedia.orqg/wiki/Systems art



https://en.wikipedia.org/wiki/Cybernetics
https://en.wikipedia.org/wiki/Systems_theory
https://en.wikipedia.org/wiki/Emergence
https://en.wikipedia.org/wiki/Systems_art

“General Systems Theory”, Ludwig von Bertalanffy (1968)




“Condensation Cube”, Hans Haacke (1965)




A. Michael Noll, Béla Julész at Howard Wise Gallery, NYC (1965)




“Software”, (1970) Jewish Museum, NYC curated by Jack Burnham




“Software”, Exhibition at Jewish Museum, NYC curated by Jack Burnham




“Software”, Exhibition at Jewish Museum, NYC curated by Jack Burnham




“Software”, Exhibition at Jewish Museum, NYC curated by Jack Burnham




https://lwww.frieze.com/article/art-versus-silicon-valley-are-artists-losing-conceptual-advantage




“Variations of Incomplete Open Cubes”, Sol Lewitt (1974)

http://fiftytwopieces.blogspot.com/2009/03/sol-lewitt-incomplete-open-cubes-all.html




“A Wall divided into 16 Equal Parts”, Sol Lewitt (1970)

https://www.tate.org.uk/art/artworks/lewitt-a-wall-divided-vertically-into-fifteen-equal-parts-each-with-a-different-line-t01766




“A Wall divided into 16 Equal Parts”, Sol Lewitt (1970)

https://www.tate.org.uk/research/publications/tate-papers/14/ideas-in-transmission-lewitt-wall-drawings-and-the-question-of-medium




“Wall Drawing”, Sol Lewitt (1976)




Manfred Mohr (1938, computer-based art since 1969)

https://www.theguardian.com/artanddesign/2016/feb/12/manfred-mohr-the-man-who-taught-computers-to-make-art




Generative Photography: Pinhole Structures — Gottfried Jager (1968)

Entscheidungsstufen beim Aufbau modifizierter Lochblendenstrukturen
der Serie 3.8.14.,1967

8 10 n

Decision-making stages in the construction of modified pinhole structures of the serie 3.8.14




Vera Molnar(1924-present)

http://agenda.germainpire.info/view_entry.php?id=102846&date=20190307




ElectroStatic Works, Lars Fredrikson(1968)

http://www.insituparis.fr/fr/artistes/presentation/8650/fredrikson-estate-lars




ElectroStatic Works, Lars Fredrikson(1968)




Generative Systems & Electrostatic works, Sonia Sheridan(1968)
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“A-Volve”, Christa Sommerer, Laurent Mignonneau (1992)




“Information” (2011), “Chaos Theory” (2008), James Gleick

https://en.wikipedia.org/wiki/James_Gleick
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https://en.wikipedia.org/wiki/Systems art



https://en.wikipedia.org/wiki/Systems_art

Text-to-Image Synthesis as Generative Art
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The Creativity of Text-to-Image Generation

JONAS OPPENLAENDER, University of Jyviskyl4, Finland

Fig. 1. Digital image generated from the prompt “art on the wall” created with Midjourney [29].

Text-to-image synthesis has made a giant leap towards becoming a mainstream phenomenon since 2021.
With text-to-image systems, anybody can create digital images and artworks. This provokes the question
of whether text-to-image art is creative. This paper expounds on the nature of human creativity involved
in text-to-image art with a specific focus on the practice of “prompt engineering” The paper argues that
the current product-centered view of creativity may fall short in the context of text-to-image generation. A
case exemplifying this shortcoming is provided and the importance of online communities for the creative
ecosystem of text-to-image art is highlighted. We provide a high-level summary of this online ecosystem
drawing on Rhodes’s conceptual model of creativity. We provide a discussion on the challenges for evaluating
the creativity of text-to-image generation and discuss opportunities for research on text-to-image art in the
field of Human-Computer Interaction (HCI).

CCS Concepts: « Human-centered computing — Human computer interaction (HCI); Natural language
interfaces; « Applied computing — Arts and humanities.

Additional Key Words and Phrases: text-to-image generation, creativity, co-creation

1 INTRODUCTION

Text-to-image systems based on deep generative models have become popular means for creating
digital artworks [8, 43]. Given an input prompt in natural language, these generative systems are



Fundamental Question

« If anybody can produce digital images that resemble masterful pieces of
art simply by feeding textual prompts into an opaque system, is text-to-

image art creative?
 What is the nature of the human creativity involved in generating images
with text-to-image systems


https://en.wikipedia.org/wiki/Systems_art

“An Analysis of Creativity”, Mel Rhodes (1961)

The 4Ps model

 The 4Ps model was created by Rhodes describing creativity as containing
a person, process, press and products.

 Rhodes’s notion of creativity comes from his research on creativity, in
which he collected forty definitions of creativity and sixteen of imagination,
but soon discovered that these definitions overlapped and intertwined with
each other.


https://en.wikipedia.org/wiki/Systems_art

“An Analysis of Creativity”, Mel Rhodes (1961)

 Person - personality, intellect, skills, temperament, physique, habits,
attitudes, self-concept, value systems, and overall behavior.

* Process - applies to motivation, perception, learning, thinking, and
communicating. This infers that the creative thinking process has 4
stages: preparation, incubation, inspiration, and verification; and that the
creative process can be taught.

 Press - refers to the relationship between human beings and their
environment. Rhode finds that everyone perceives the environment
surrounding him as unique and this ultimately impacts the way in which
ideas are formed. Social communities (Twitter, MidJourney, etc.)

 Product - is what is created when an idea transforms into tangible form.
Rhodes suggests that if a product were examined and traced back to the
moment of inspiration, it might be possible to trace the thoughts and
events leading to the idea.

Rhodes determined that the creative process can take only one direction,
namely, from person, to process, to product and then to press.



The creative process in text-to-image synthesis

* In traditional arts, the product can serve as a measure for human
creativity

« An artifact needs to be both novel (original, unique, etc.) and useful
(appropriate, effective, etc.)
« With text-to-image users cede control to artificial intelligence

« Consequently the human creativity lies not in the end product but
arises out of the human interaction with the Al

* The creativity of text-to-image generation arises from the text-based
interaction of human users with text-to-image systems and the
human-computer co-creativity that is determined by the
constellation of user and Al


https://en.wikipedia.org/wiki/Systems_art

The creative process in text-to-image synthesis

PERSON: the practitioner

Prompt Engineering: Writing effective prompts is a skill linked to a
person’s knowledge of the training set and the neural networks’ latent
space, but also the person’s knowledge of and experience with
different prompt modifiers + configuration parameters

A learned skill, iterative — take the previous output as input
Also at the level of curation at both image level and portfolio level

PRESS: Emerging text-to-image Ecosystem

Online communities dedicated to text-to-image art are — perhaps — the
most significant development

Code and prompt sharing, midjourney a cultural hub, visible what
someone else is doing


https://en.wikipedia.org/wiki/Systems_art

The curation process as aesthetic determination



“Automating Generative Deep Learning for Artistic Purposes”

https://www.semanticscholar.org/reader/f3479740d4ec7f91b6d7a01167e9c875a72d386e



The creative process in text-to-image synthesis

CHALLENGES:
 An opaque process
« Based on the image we can infer little about the system used

« We don’t know what text and configurations resulted in the prompt —
to access full extent of human creativity, need information on all
aspects


https://en.wikipedia.org/wiki/Systems_art

More Control & Next Steps

« (Google’s Imagen proposes: Increasing the size of the language model
in Imagen boosts both sample fidelity and image-text alignment much
more than increasing the size of the image diffusion model

 Implement and contribute to open source coding to gain more
individual focus

« Wait for next-generation models


https://en.wikipedia.org/wiki/Systems_art

Ethical & Aesthetic Considerations

« Data requirements of text-to-image models have led researchers to
rely heavily on large, mostly uncurated, web-scraped datasets.

« Data sets often reflect social stereotypes, oppressive viewpoints,
incorrect subjective information, etc.

« Text-to-Image may exibibit limitations when generating images of
people, social groups, etc.

« Midjourney software will exhibit aesthetic biases:

Prioritize primary colors (R,G,B,Y)

Horizon lines, human-forward vantage point

abstract patterns > flower oriented

drip painterly, reduction towards water color painterly effect
Repeating patterns across from different image sources and prompts
industrial imagery > repeats itself

Etc.


https://en.wikipedia.org/wiki/Systems_art

Text-to-Image Synthesis as Generative Art



