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Abstract

As a step toward computational modeling of cognitive pro-
cesses and interpretation of creativity, we present an extended
theory of computational creative systems that aims to better de-
fine the evaluation of creative systems and processes. Previous
research has focused largely on the generation aspect of cre-
ative systems. This paper extends this formalism by modeling
the judgment of creativity through computational models of
observer systems. As a concrete illustration of its applicability,
we show how this theory can support the interpretation of Mac-
Gyver problems—problems defined in the cognitive systems
research community as classical planning problems designed
to elucidate the cognitive process of creative problem solv-
ing. Finally, we demonstrate how this theory provides an in-
terpretation to previous empirical work in approximation of an
aesthetic measure in artistic domains for individual and group
preferences over photographs and gestural performances. Our
overall contributions are: (a) an initial formal model of creativ-
ity that incorporates a generative process and a given observer
(b) application of the theory to interpretation of results from
both symbolic (classical planning) and statistical (preference
learning) approaches.

Introduction
The motivation for our work on understanding creativity and
the creative process begins with Boden’s seminal work on
understanding creative behavior described in her book, The
Creative Mind (2004). In this book, Boden sets out to de-
scribe human creativity, creative behavior, and how com-
puters can help us understand creativity. Boden’s approach
is qualitative and provides insight into the development of
a formal framework to explain the ideas in a way that is
amenable to computational analysis and representation. This
paper presents work that provides an initial computationally
amenable formalization of creative systems. Furthermore, it
incorporates an account of creativity that takes into account
an observer/evaluation system. Prior research on creativity
primarily looks at creativity from the point of view of cre-
ation, not interpretation. The key contribution that we pro-
vide in this paper is a detailed formal account of creativity
that affords study of design, perception, and evaluation of cre-
ative systems. The formalization defines a generator/creator
in terms of a machine that creates a range of artifacts given
a domain vocabulary and a set of composition rules, and an
observer machine that interprets given artifacts given a set of

symbols and rules. Creativity can then be quantified in terms
of the expressive range of generator systems, comparison of
their domain vocabulary and rules, and efficiency of generat-
ing artifacts with respect to a given observer.

Wiggins (2006) proposes a detailed framework for describ-
ing, analyzing, and comparing creative systems. Inspired by
Boden’s description of psychological creativity, we propose
an extension to Wiggins’ framework to account for the sub-
jective evaluation of potentially creative systems and arte-
facts. In this extended framework, we present the perception
of creativity as the subjective judgment of an observer with
varying amounts of domain knowledge. We then expand Wig-
gins’ initial definition of evaluation in creative systems by
putting forth general criteria of subjective evaluation based on
previous empirical work regarding aesthetic measure across
artistic domains.

In addition to presenting the formalism, we show how this
theory can express accounts of creativity across two very
different perspectives, one from cognitive systems and one
from empirical models of aesthetic evaluation. In particular,
we reinterpret MacGyver problems described by Sarathy and
Scheutz (2018). The formulation of MacGyver problems rep-
resents a step towards designing creative cognitive systems
while also introducing a fruitful class of problems for the cog-
nitive systems research community to tackle.

Background: Research Foundation
Boden on creativity
Boden (2004) defines creativity as the ability to “come up
with ideas or artefacts that are new, surprising and valu-
able”. Researchers generally agree that novelty and value are
two essential criteria for creativity (Oman & Tumer, 2009)
and we will do the same in our framework. Boden’s anal-
ysis of creativity starts by defining two particular cases of
creativity: psychological creativity and historical creativity
(also referred to as P-creativity and H-creativity respectively).
Psychological creativity describes a creative process through
which an idea is created that is new to the person who came
up with the idea. Historical creativity is a special case of
P-creativity wherein an idea is created that no one else has
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ever had before (i.e. completely new in a societal context).
P-creativity and H-creativity are very context-specific. Our
analysis of creativity will focus primarily on the fundamental
idea of P-creativity which frames any evaluation of creativity
as an evaluation of creativity from an individual’s perspective.

Wiggins’ creative systems framework

Wiggins’ (2006) creative systems framework begins by defin-
ing a universe, U , a multidimensional space that can repre-
sent anything. All possible concepts exist as distinct points
in the multidimensional space defined by U . Following the
state-space analogy of Boden’s initial conceptual space defi-
nition, U is capable of representing all abstract and complete
concepts and contains both complete and incomplete arte-
facts; this includes the empty concept >. Hence, U contains
all possible concepts, including the empty concept >. Addi-
tionally, all concepts in U are distinct (i.e. no two concepts
in U are identical to one another).

To define the conceptual spaces of U , two rule sets, R and
T , are introduced. R represents the rules that constrain (i.e.
sculpt) the conceptual space and T represents the rules that
determine how to traverse the conceptual space. In the context
of answer set programming, R can be likened to constraints
which omit potential solutions exhibiting properties that the
constraints specify as invalid—thereby constraining the space
of potentially valid solutions (Smith & Mateas, 2011). In the
context of state-space search, T can be likened to search
strategies (e.g. heuristics) for informed search through states.
R and T are further defined as belonging to a language L
composed from an alphabet A . The last step required for for-
mally defining a conceptual space is defining an interpretation
function. [[.]] is defined as a partial function that maps from
L to real number functions that return a real number in [0,1]
which is then mapped to either true or false depending
on its value. With the above definitions of U , R, and the in-
terpretation function [[.]], a conceptual space, C , is defined
as:

C = [[R]](U ) (1)

By this definition, a conceptual space, C , is defined by the
interpretation, [[.]], of rules defining how to constrain and de-
fine a conceptual space, R, applied to a larger multidimen-
sional space, U . Additionally, now the distinction between
R and T is more apparent; R defines rules that apply to U
to describe a whole domain of acceptable artifacts whereas T
defines traversal rules (e.g. heuristics) for exploring possible
artifacts within the domain defined by R.

In order to account for the traversal (i.e. exploration) of
conceptual spaces via T , another interpreter 〈〈.,.,.〉〉 is de-
fined. 〈〈.,.,.〉〉 takes as input three subsets of L , namely R,
T , and E which will be briefly described soon. 〈〈.,.,.〉〉 op-
erates on a totally ordered subset of U , cin, and maps it to
another totally ordered subset, cout. Namely,

cout = 〈〈R,T ,E 〉〉(cin) (2)

These formalizations more rigorously define Boden’s idea
of conceptual spaces for creativity and can already describe
Boden’s (2004) exploratory and transformational creativity.
Transformational creativity can be achieved by either trans-
forming R or T .

E is described as a set of rules that allows for the evalu-
ation of concepts in C and determination of their value. For
reasons that will become apparent later, Wiggins’ framework
consciously chooses to avoid discussing how to evaluate these
concepts and leaves it as an important issue to be discussed at
a later time.

It should be noted that previous research has explored how
to evaluate artefacts and provide preliminary frameworks for
evaluating creativity in specific domains but little research
has been done to define the evaluation of creativity in terms
of an explicit observer of varying knowledge and expertise
(Ritchie, 2001).

Theory of creative systems
Defining an observer
We start by defining an observer, O , of a creative process:

Definition 1 (Observer). An observer, O , is an entity capa-
ble of representing concepts in the multidimensional space
U .

Given that U defines the universe of possibilities of a creative
process’ conceptual space, O describes an observing entity
with the potential to re-represent concepts in the universe of
possibilities U . By our definition an observer can be a hu-
man or even a computational system. In fact, observers can
be represented as generative systems that produce artefacts
in their respective conceptual spaces. This idea of potential
re-representation is particularly important because not every
observer, O , can be assumed to be capable of representing
any and all concepts in U . It is for this reason that we define
a special type of observer which we shall call the omniscient
oracle Oo. The omniscient oracle is an observer capable of
representing any and all concepts in U . By our definition, the
omniscient oracle as described here is an observer for which
nothing is creative due to its complete representation of U .
This distinction between observers and the omniscient oracle
leads to the following axiom:

Axiom 1 (Restricted observer representation). Any ob-
server, O , that is not the omniscient oracle can only rep-
resent conceptual spaces, C , that are proper subsets of U .
C ( U .

The above axiom restates the conclusion that any observer
that is not the omniscient observer can only re-represent parts
of U but never the entirety of U . We would also like to ex-
plicitly state that multiple observers can exist simultaneously.
Given the definition stating that an observer, O , can poten-
tially re-represent concepts in the universe U , we now define
how observers represent these concepts.
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Defining an observer’s conceptual space
A fundamental property of observers is that all observers pos-
sess their own, individual rule sets Ro and To. These rule sets
are analogous to R and T defined earlier except that they
are particular to an observer, O , rather than being generally
defined for a creative process. Hence, Ro represents an ob-
server’s specific rules for constraining a conceptual space and
To represents their specific rules for traversing a conceptual
space. In practice, these rule sets represent the extent to which
an observer is able to define domains within U as well as ex-
plore concepts within it. As such, these rule sets effectively
represent an observer’s knowledge of domains in U .

Using the interpretation function [[.]] from earlier which
works on well-formed rule sets described in a language L ,
we can define the conceptual space of an observer O as fol-
lows:

Co = [[Ro]](U ) (3)

There are a few things which should be stated:

1. The interpretation function [[.]] is defined such that as long
as a constraining rule set, R, is a well-formed rule set,
it can be successfully interpreted and this interpretation
works for any well-formed rule set in U .

2. Given that the conceptual spaces of any observer, Co, must
exist within U , interpreting Ro within U yields Co.

3. The same universe, U , can be used to describe the concep-
tual spaces of different observers with different rule sets.

This definition formalizes the idea that observers’ conceptual
spaces are subsets of the universe of possibilities U .

We would also like to revisit how conceptual space re-
straining rules may be interpreted by a system. Let r be a rule
defined in the rule set R. We refrain from stating that con-
cepts that violate r are immediately excluded from the con-
strained conceptual space given that numerous rules can be
defined in R and they need not be mutually exclusive. For
example, consider the following rules in the context of music
composition:

1. Produce musical scores using a tempo of 120 beats per
minute (bpm).

2. Produce musical scores using at least two different instru-
ments.

If the rules are not explicitly defined as being mutually exclu-
sive, acceptable concepts can include artefacts that only use a
tempo of 120 bpm, only use at least two different instruments,
or both. If these are the only two rules applied to U , then C
will include concepts that satisfy at least one of the rules in R
while excluding the rest. Regardless, the issue of rule exclu-
siveness is a design choice which can be delegated to the rule
interpretation function [[.]]. We envision that a key challenge
in an implemented system will be being able to recognize and
handle rules that conflict and or contradict each other.

Figure 1: Illustration of how two example conceptual spaces, C
and Co, exist within U . Left: No intersection of concepts belong-
ing to the creator and the observer. Right: Intersection of concepts
belonging to the creator and the observer.

Defining the observer in relation to the creator

We begin our theory’s components on subjective evaluation
by first highlighting the relationship between the observer and
the general creative process defined by Wiggins’ (2006) pre-
liminary creative systems framework. This process is a for-
malization of how some entity (henceforth called the creator)
defines its conceptual space and explores and transforms con-
ceptual spaces to exhibit potentially creative behavior in the
course of creating new and valuable artefacts in the context
of a universe of possibilities U . We use the term “creator” to
emphasize the fact that the entity engaging in exploring and
redefining conceptual spaces in U seeks to generate creative
artefacts and can be a human creator or another generative
system. We can now phrase an observation from earlier as
follows:

Observation 1 (Shared universal context). The creator and
observer(s) share the same universal context U .

This illustrates that the conceptual spaces of the creator and
the observer(s) all exist within the same universe. Given that
our viewpoint of the observer defines an observer as an in-
dependent onlooker to the creator’s creative process, the cre-
ator’s conceptual space defining rule sets, R and T , are inde-
pendent from those of the observer(s), Ro and To. This leads
to the follow observation which is illustrated in Figure 1:

Observation 2 (Independence of creator/observer con-
cepts). The conceptual space of the creator, C , and the
conceptual space of the observer, Co, are defined indepen-
dently of each other but are both subsets of U . (Note: If
there are multiple observers, each respective Co is defined
independently of the other observers’ conceptual spaces.)

The idea of independence between these conceptual spaces
only extends to how they are independently defined by their
individual originators. If R and Ro contain similar rules, C
and Co will overlap which in turn means that the observer is
able to conceive of some concepts in the conceptual space of
the creator (as determined by the amount of intersection) and
vice versa. This is evident in the image on the right in Fig-
ure 1. With this knowledge we are now able to state how and
when the observer might consider the creator (and its corre-
sponding creative process) as being creative.
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An initial definition of the subjective evaluation of
creativity
Our definition of an observer’s subjective evaluation of cre-
ativity begins with the following postulate:

Postulate 1: an observer is likely to consider concepts that
are not explicitly defined in their conceptual space, Co, but
appear in the conceptual space of a creator, C , as being
creative.

These concepts represent artefacts and ideas that lie outside of
the observer’s explicitly known artefact range and represent a
class of concepts that are new to the observer. We have based
this postulate on the essential criteria of creativity which sug-
gests that creative ideas and artefacts are novel.

We can also represent concepts that are new to the creator
by framing the creator as its own observer. Therefore, even if
another observer may not consider a creator’s concept as cre-
ative, if the creator came up with a novel idea within their own
perspective, the creator can still think that their newly formed
idea is creative. An example of this could be a mathematics
student independently deriving and proving the Pythagorean
theorem despite never being taught it. From the perspective
of that student, the result may very well be creative but to the
larger mathematics community, the result itself would not be
considered creative. This is directly related to Boden’s ini-
tial formulation of P-creativity and reinforces the contextual
aspect of creativity.

The rule sets of the creator and the observer affect the ob-
server’s perceived creativity of the creator and its concepts.
When the creator’s conceptual space includes concepts that
are outside of the observer’s conceptual space, these con-
cepts are more likely to be deemed creative by the observer.
Namely, these concepts exhibit one of the essential criteria of
creativity: novelty. This leads to the following claim:

Claim 1: an observer’s perceived creativity of a creator’s
process or artefact results from rules that the creator pos-
sesses but the observer has not yet incorporated into their
own rule set with respect to some application domain.

In consideration of the claim of perceived creativity men-
tioned above, one might also conjecture that if that an ob-
server adopts previously unknown rules into their rule set,
then the observer may no longer consider concepts relying
on those rules to appear creative. This describes an observer
who expands their domain knowledge as they encounter new
concept rules. In this case, the “learned observer” highlights
a fundamental challenge of the perception of creativity: the
struggle of continuing to be perceived as creative by observers
who learn from their exposure to new ideas.

MacGyver problems in cognitive systems research
on creative problem solving
Our formulation of the creative systems framework—in par-
ticular its emphasis on rule comparison-based creativity
evaluation—shares an interesting connection to MacGyver

Figure 2: Illustration of the initial states of sample MacGyver prob-
lems informally described in the extended creative systems frame-
work. Left: No intersection between the space of valid solutions
and the observer’s known world conceptual space at the initial state.
Right: Intersection between the space of valid solutions and the ob-
server’s known world conceptual space at the initial state.

Problems in cognitive systems research (Sarathy & Scheutz,
2018). MacGyver problems are defined as a class of classical
planning problems that are initially unsolvable for an agent
given their current knowledge and are designed to showcase
how humans solve previously unsolvable problems. As such,
MacGyver problems are defined in such a way that if an agent
sufficiently expands its domain representation or understand-
ing of its world within the context of a larger universe, the
problem can ultimately be solved. These problems are pre-
sented as an initial step towards designing creative cognitive
systems. Similar to Wiggins’ initial framework and subse-
quently our extended framework, MacGyver problems define
a universe consisting of numerous worlds whose conceptual
spaces within the universe are shaped by the abilities of in-
dividual agents of which these agents are either aware or un-
aware. A key component of the world definition is that worlds
only represent portions of the universe that are both perceiv-
able and actionable by their respective agents. Hence, worlds
can be likened to conceptual spaces in U .

We can represent a MacGyver problem in our framework
by letting a conceptual space CMc describe a class of solu-
tions to a MacGyver problem and by letting the agent trying
to solve the MacGyver problem be the creator. By the defi-
nition of MacGyver problems, we know that the agent’s con-
ceptual space will not initially include any solutions in CMc.
In order to solve the problem, the agent (i.e. creator) is free to
explore and transform their conceptual space by defining and
redefining their rule sets to hopefully achieve a valid solution
defined in CMc. This is analogous to an agent in a MacGyver
problem expanding its domain representation and world un-
derstanding. We also define an observer of the agent which
represents an onlooker of the agent’s attempts at discovering
a solution. Once the agent discovers a solution, the onlooking
observer can then determine whether or not the agent’s solu-
tion is creative. For instance, if the agent adopted a rule to
solve the problem that the observer had not previously con-
sidered or defined within their own world’s conceptual space,
then the observer may very well consider the agent’s over-
all problem solving process or solution as creative. The sub-
jective aspect of the observer’s evaluation of the agent’s cre-
ativity defined by our framework can also describe a situa-
tion wherein the observer does not consider a particular so-
lution to be creative. An example of this would be when the
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creator’s solution (i.e. expanded world knowledge to reach
a solution) already exists within the observer’s world. The
observer’s conceptual space intersects with some part of the
class of solution CMc. This would mean that the agent’s so-
lution happened to be a solution of which the observer was
already aware. Hence, even if the agent’s solution was cre-
ative based on their initial knowledge when solving the prob-
lem, an observer might not consider it to be creative in their
own context. Figure 2 illustrates these two scenarios via their
respective images.

General aesthetic measure metric for E

We now return our attention to the evaluation rule set E from
Wiggins’ (2006) creative systems framework. In terms of the
essential criteria of creativity, E represents value. One of the
most difficult aspects of formalizing E results from the fact
that the criteria used for E can vary depending on the desired
attributes of artefacts and the domain. Characterizing E mir-
rors one of the key challenges in the design, development,
and evaluation of generative systems: defining a metric for
the comparison of created artefacts. Numerous researchers
have also noted that a further challenge in characterizing the
creativity of a generative system is to utilize the metric of
comparison with respect to an observer to evaluate the per-
ceived creativity of generated artefacts of the generative sys-
tem (Karimi et al., 2018; Grace & Maher, 2016).

In order to better define E in the context of a generaliz-
able, formal framework with an observer, we present empiri-
cal work in two artistic domains that illustrates abstract, gen-
eral properties of aesthetic measure for the evaluation of arte-
facts.

Generative systems need self- and external-validation in
terms of being creative by means of comparison of the arte-
facts it generates. Such a comparison, particularly in terms
of creativity, can be seen as a relative measurement of its
aesthetic (broadly speaking) appeal to its audience (e.g. an
observer). Birkhoff(1933), in his detailed monograph titled
Aesthetic Measure, defined aesthetic measure as the ratio of
Order over Complexity. This can be understood as the com-
plexity of interpreting the number of features an artifact in-
cludes and the amount of regularity observed in the construc-
tion of the artifact. Birkhoff demonstrated this by deriving
aesthetic values of shapes of varying line compositions and
lengths. Birkhoff provides extensive calculations to justify the
aesthetic scores that are calculated with his measure for this
domain. Some shapes are reproduced in Figure 3.

A contemporary interpretation of aesthetic
measure

Computational models of aesthetic measure are challenging
to develop due to the lack of functional and interpretable in-
puts, noise in naturally occurring data sets, and unreliable
self-reported data due to different interpretations of embed-
ded content. As a significant component of the evaluation rule
set E , aesthetic evaluation of generated artefacts is an impor-

Figure 3: Applied to polygons, Birkhoff’s formula for aesthetic
value gives a square the highest rating. A five-pointed star (not
shown) similar to the one that appears on the flag of the United States
has a rating of 0.90. (Ivas Peterson, Science News, May 2004)

Figure 4: Collage of in-game photographs taken from the game
Panorama, developed at UC Santa Cruz.

tant piece in characterizing creativity. For this, we present em-
pirical work in two domains, namely photographic composi-
tion and full-body gestural performance (dance), and present
experimental results on measuring aesthetic preference for
viewers. In these experiments, researchers respectively cre-
ated corpora with automatically annotated features, and col-
lected human preference ratings through crowdsourcing plat-
forms to get a judgment of goodness of artefacts as a proxy
for aesthetic evaluation.

Domain 1: Photographic composition
For understanding visual composition preferences, Swanson,
Escoffery, and Jhala (2012) created a corpus of synthetic pho-
tographs through a game, Panorama, that procedurally gen-
erated panoramas with limited palettes of shapes, colors, and
objects. Their goal was to create models to compute the over-
all composition quality of an image with respect to compo-
sition features as well as capturing the difference in prefer-
ences of individual viewers (see Figure 4). Top-down design
of composition metrics, based on photography rules, were
combined with bottom-up statistical analysis to correlate aes-
thetic quality with viewer preferences. Color coded badges in
the game functioned as an aesthetic meter, encouraging play-
ers to take pictures that rated highly for Rule of Thirds, Bal-
ance, and Symmetry. Using their corpus to conduct a pref-
erence study, viewer perception of image quality was rated
through crowd sourcing on Mechanical Turk.

Within the vocabulary of greyscale panoramic images with
a small number of shapes for buildings, trees, meadows, and
windmills, the game provided an expressive range of over 250
features such as number of objects, size of objects, location
in frame, etc. They conducted a study with pairwise compar-
ison and trained Support Vector Machine based models for
aesthetic evaluation. The key insight was that human raters,
for whom the algorithm was able to predict with high accu-
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Figure 5: Aesthetic evaluation of dance performance using Balance,
Readability, and Asymmetry as higher level features and joint posi-
tions and angles as low-level features.

racy ratings for unseen photographs, were consistent in their
choice of features for aesthetic evaluation. Users for whom
the algorithm was unable to get high prediction accuracy were
not consistent with the presence of features in their high rated
images. These results highlight some of the challenges for
empirical work related to modeling general preferences over
features of artifacts by different evaluators due to the amount
of variation and consistency in raters. There is correlation be-
tween prior knowledge and experience with the domain, and
consistency of ratings.

Domain 2: Aesthetics of dance
The insights from results of empirical work in photographs
are also apparent in similar evaluation of gestural aesthet-
ics. Maraffi, Ishikawa, and Jhala (2013) took the notions of
Balance, Symmetry, and Readability in full body gestural
performances and defined these high level features in terms
of low level joint positions and angles that were captured
through a motion-capture camera. Performers in this exper-
iment played the Michael Jackson Experience (MJE) dance
game with the Microsoft Kinect. The MJE game provides in-
game score to provide feedback on the dances performed by
players in terms of degree of match with the original dance
for respective songs. This provides three measurements: the
in-game score, raw animation data collected from the front
facing Kinect depth camera, and high resolution capture from
a 14 camera system.

An example performance with high level features is shown
in Figure 5. Through an initial survey, performers were
divided into two clusters, gamers with experience play-
ing Kinect games but not experienced dancers, and skilled
dancers without much experience playing games. The hy-
pothesis was that if the definitions of high level aesthetic fea-
tures were correct then the algorithm would be able to clas-
sify good and bad dancers from observation of their gameplay
regardless of their score on the game. Results of this work in-
dicate that the high level features of balance, symmetry, and
readability are good indicators of performer skill as judged
by independent observers outside the context of gameplay.

Conclusion
In this paper, we extended Wiggins’ (2006) creative systems
framework by adding a formalism describing an observer in-
spired by Boden’s (2004) description of psychological cre-

ativity. To demonstrate applicability of the theory, we rein-
terpreted MacGyver problems within this framework as an
agent’s creative search process of expanding its domain de-
scriptive rules well enough to reach any number of problem
solutions in a universe of possibilites (Sarathy & Scheutz,
2018). The judgment of whether or not an agent’s process of
solving a MacGyver problem is creative is then determined
by an observer of that agent’s creative process. We further re-
lated this theory to empirical work on evaluation of aesthetic
preferences in creative domains of photography and dance.
We have presented this work with the belief that research on
formal theories of creativity from the perspective of genera-
tion and evaluation systems can greatly benefit how creative
processes and artefacts can be fostered by designers of cre-
ative cognitive systems and extended to applications such as
co-creative and human-computer mixed-initiative systems.

References
Birkhoff, G. D. (1933). Aesthetic measure. Cambridge, Mas-

sachusetts: Harvard University Press.

Boden, M. A. (2004). The creative mind: Myths and mecha-
nisms. Routledge.

Grace, K., & Maher, M. L. (2016). Surprise-triggered refor-
mulation of design goals. AAAI Conference.

Karimi, P., Grace, K., Maher, M. L., & Davis, N. (2018).
Evaluating creativity in computational co-creative systems.
arXiv preprint arXiv:1807.09886.

Maraffi, C., Ishikawa, S., & Jhala, A. (2013). Inferring per-
former skill from aesthetic quality features in a dance game
gesture corpus. AIIDE Conference.

Oman, S., & Tumer, I. Y. (2009). The potential of creativity
metrics for mechanical engineering concept design. DS
58-2: Proceedings of ICED 09, USA, 24.-27.08. 2009.

Ritchie, G. (2001). Assessing creativity. Proc. of AISB’01
Symposium. Citeseer.

Sarathy, V., & Scheutz, M. (2018). Macgyver problems: Ai
challenges for testing resourcefulness and creativity. Ad-
vances in Cognitive Systems, 6, 31–44.

Smith, A. M., & Mateas, M. (2011). Answer set program-
ming for procedural content generation: A design space ap-
proach. IEEE Transactions on Computational Intelligence
and AI in Games, 3, 187–200.

Swanson, R., Escoffery, D., & Jhala, A. (2012). Learning
visual composition preferences from an annotated corpus
generated through gameplay. 2012 IEEE Conference on
Computational Intelligence and Games (CIG) (pp. 363–
370). IEEE.

Wiggins, G. A. (2006). A preliminary framework for de-
scription, analysis and comparison of creative systems.
Knowledge-Based Systems, 19, 449–458.

1041




