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Workshop Proposal

Computational creativity and human creativity [Finke et al.,
1992, Boden, 2003] are fields modelled with different pro-
cesses, and evaluated with different methods. To bridge this
interdisciplinary divide, we need to (i) disseminate and re-
fine existing computational methods for modelling cognitive
processes, (ii) aim to implement more cognitive processes in
computational creativity systems and (iii) set benchmarks of
comparative evaluation between cognitive human and com-
putational systems [Olteteanu et al., 2016, Pease et al., 2001].

Various computational methods might lend themselves bet-
ter to modelling cognitive processes - for example semantic
networks might help model associativity processes, case base
reasoning [Aamodt and Plaza, 1994] might help model cog-
nitive structured representations which admit variations, etc.
Furthermore, various (a) computational models of cognitive
process or (b) systems aiming at replicating cognitive pro-
cess results do exist: e.g. for analogy [Gentner, 1983, Falken-
hainer et al., 1989], metaphor, concept blending [Confalonieri
et al., 2016a, Fauconnier and Turner, 1998] and concept in-
vention [Confalonieri et al., 2016b, Ontafién et al., 2012], in-
sight [Hélie and Sun, 2010] etc. Also, various systems exist
that can perform well in human creativity tests, like the Re-
mote Associates Test [Mednick, 1962, Olteteanu and Falomir,
2015] and the Alternative Uses test [Guilford, 1967,0lteteanu
and Falomir, 2016]. Other such computational cognitive sys-
tems show new possibilities in the improving control over
current experimental design [Olteteanu et al., 2017, Olteteanu
and Schultheis, 2017].

In this workshop we will discuss existing computational
methods, systems and models, focusing on questions like the
following:

(i) what computational methods are more suitable for
implementing computational models of creativity and
problem solving, and computational systems supporting
creativity and problem solving;

(i) what types of support can natural cognitive systems
benefit from when performing creative problem solving
and other creative acts;

(iii) what kind of computational support has been offered so
far, what kind of computational support can be offered

with the existing techniques and approaches;

(iv) to what extent computational methods must get closer to
simulating or modeling cognitive process to make cog-
nitive support possible.

Workshop Duration and Organization

We propose a half-day workshop for the presentation, discus-
sion and elaboration of new computational methods and sys-
tems aimed to cognitively support creative problem solving
and other creative processes.

The workshop will involve three elements:

(i) Four invited speakers will present existing methods and
systems (details below).

(ii) Short presentations of papers and posters will be accepted

on the topic.

(iii) The workshop will end with a panel discussion, focused
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on establishing future directions for methods and systems
aimed at supporting creativity and problem solving.

Financial support: The organizer has obtained funds from
the German Science Foundation (DFG) for the organization
of this workshop, via the grant Creative Cognitive Systems
(CreaCogs — OL 518/1-1). These funds will be used to
partially support the travel or registration costs of the main
speakers.

Publication: The papers submitted for this workshop will
be published as a CEUR-WS volume. If enough high qual-
ity papers are received, a Special Issue will be proposed by
the organizer to the Cognitive Systems Research journal, or a
topic proposal will be made to TopiCS in Cognitive Science.

Topics for this workshop will be centered around, but not
limited to:

Cognitive methods and Computational methods
Creative problem solving
Computational Creativity

Associativity and Conceptual Spaces
Semantic networks and semantic graphs
Case based reasoning

I1l structured problem solving
Structured representations

Knowledge discovery

Creative cognition

Creativity tests

Evaluation of natural and computational cognitive systems



e Neural networks

Evolutionary algorithms
e Analogy
e Metaphor

Creative assistive systems

Modelling of creativity and problem solving

Speakers

o Sebastien Helie — Associate Professor of Psychological
Sciences, Purdue University. Talk topic: cognitive archi-
tectures and creativity.

o Ashok Goel — Professor of Computer Science and Cog-
nitive Science in the School of Interactive Computing at
Georgia Institute of Technology. Talk topic: computational
creativity.

e Yoed Kenett — University of Pennsylvania. Talk topic: net-
work science and creativity.

o Kai Wang — Assistant Professor of Management, School
of Management and Marketing, Kean University Talk
topic: creativity support systems.

Organizer - Short biography

Ana-Maria Olteteanu is the Principal Investigator of the
Creative problem solving in cognitive systems (CreaCogs)
project funded by the German Research Foundation (DFG)
at the Freie Universitat Berlin, Germany.

Ana-Maria has a cross-disciplinary background: she holds
a PhD in Musicology (2011) and a summa cum laude Doctor-
ate in Cognitive Systems and Artificial Intelligence (2016).
Her thesis got nominated for the EurAl Dissertation Prize,
the Cognitive Science Society Glushko prize and won the 1st
Prize by the OLB for the best Doctoral Dissertation in Sci-
ence in NW Germany in the last two years (2017).

Ana-Maria authored more than 30 journal articles, papers
and book chapters on the topic of creative problem solv-
ing. Her book Cogs in the Creative Machine is currently be-
ing peer reviewed. She has reviewed more than 40 papers
for over 20 international conferences and journals. Dr. Dr.
Olteteanu has been a program committee member of 9 work-
shops and conferences in the field. She organized and chaired
3 Symposia/conference tracks, and is the editor of four vol-
umes/special issues on creativity related topics. Ana-Maria’s
interests are related to cognitive systems, creative problem
solving, cognitive modeling, knowledge discovery and spa-
tial reasoning.

Recent Organizing and Editorial Experience

2018 — Guest Associate Editor for Frontiers in Psychology-
Cognitive Science and Frontiers in Artificial Intelligence and
Robotics, for the Topic Creativity from Multiple Cognitive Science
Perspectives (with Bipin Indurkhya).

2018 — Guest Associate Editor for Frontiers in Psychology-
Cognitive Science and Frontiers in Artificial Intelligence and
Robotics, for the Topic Creativity from Multiple Cognitive Science
Perspectives (with Bipin Indurkhya).

2017-2018 — Guest editor of the Cognitive Systems Research
journal, for the special issue on Problem-solving, Creativity and
Spatial Reasoning in Cognitive Systems (with Zoe Falomir).

2017 — Editor of the Proceedings of the 2nd Symposium on
Problem-solving, Creativity and Spatial Reasoning in Cognitive Sys-
tems, CEUR-Ws vol. 1869 (with Zoe Falomir).

2017 — Co-organized the ProSocrates - Problem solving, creativ-
ity and spatial reasoning in cognitive systems Symposium, at the
Hanse Wissenschafts-Kolleg, Delmenhorst, Germany.

2016 — Co-organized the ProSocrates - Problem solving, creativ-
ity and spatial reasoning in cognitive systems Symposium, at the
German Cognitive Science Society conference - Space for Cogni-
tion, Bremen (Germany).

2016 - Local Chair for the Language session, KogWis 2016, Bre-
men (Germany).

References

Aamodt, A. and Plaza, E. (1994). Case-based reasoning: Founda-
tional issues, methodological variations, and system approaches.
Al communications, 7(1):39-59.

Boden, M. (2003). The Creative Mind: Myths and Mechanisms.
Routledge.

Confalonieri, R., Eppe, M., Schorlemmer, O., Penaloza, R., and
Plaza, E. (2016a). Upward refinement operators for conceptual
blending in the description logic el++. In Annals of Mathematics
and Artificial Intelligence, pages 1-31.

Confalonieri, R., Plaza, E., and Schorlemmer, M. (2016b). A pro-
cess model for concept invention. In Proc. of the 7th International
Conference on Computational Creativity, ICCCI6.

Falkenhainer, B., Forbus, K. D., and Gentner, D. (1989). The
structure-mapping engine: Algorithm and examples. Artificial
intelligence, 41(1):1-63.

Fauconnier, G. and Turner, M. (1998). Conceptual integration net-
works. Cognitive science, 22(2):133-187.

Finke, R. A., Ward, T. B., and Smith, S. M. (1992). Creative cogni-
tion: Theory, research, and applications. MIT press Cambridge,
MA.

Gentner, D. (1983). Structure-mapping: A theoretical framework
for analogy. Cognitive science, 7(2):155-170.

Guilford, J. P. (1967). The nature of human intelligence. McGraw-
Hill, New York.

Hélie, S. and Sun, R. (2010). Incubation, insight, and creative prob-
lem solving: A unified theory and a connectionist model. Psycho-
logical review, 117(3):994.

Mednick, S. (1962). The associative basis of the creative process.
Psychological review, 69(3):220.

Olteteanu, A.-M. and Falomir, Z. (2015). comRAT-C: A computa-
tional compound remote associate test solver based on language
data and its comparison to human performance. Pattern Recogni-
tion Letters, 67:81-90.

Olteteanu, A.-M. and Falomir, Z. (2016). Object replacement and
object composition in a creative cognitive system. towards a com-
putational solver of the Alternative Uses Test. Cognitive Systems
Research, 39:15-32.

Olteteanu, A.-M., Falomir, Z., and Freksa, C. (2016). Artificial
cognitive systems that can answer human creativity tests: An ap-
proach and two case studies. /[EEE Transactions on Cognitive And
Developmental Systems, pages 1-7.

Olteteanu, A.-M. and Schultheis, H. (2017). What determines cre-
ative association? revealing two factors which separately influ-
ence the creative process when solving the remote associates test.
The Journal of Creative Behaviour.

Olteteanu, A.-M., Schultheis, H., and Dyer, J. B. (2017). Compu-
tationally constructing a repository of compound Remote Asso-
ciates Test items in American English with comRAT-G. Behavior
Research Methods, Instruments, & Computers.

Ontanodn, S., Dellunde, P., Godo, L., and Plaza, E. (2012). A defeasi-
ble reasoning model of inductive concept learning from examples
and communication. Artificial intelligence, 193:129-148.

Pease, A., Winterstein, D., and Colton, S. (2001). Evaluating ma-
chine creativity. In Workshop on Creative Systems, 4th Interna-
tional Conference on Case Based Reasoning, pages 129-137.



