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A Study on Creative Cognition of Language based concept Generation of
Game Graphics
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ABSTRACT

In this paper it is hypothesized that word stimuli that are presented by Google’s search word, would improve the quality
of the design solution, so this research examines the effect of related search word stimuli in concept generation and analyzes
the results through the processes of creative cognition. In the process of concept generation, words are given as stimuli which
are generated through Google’s related search and these search words are given by 5 levels. Google search is based on
the collaboration philosophy. People’s participation and contribution recreate knowledge and information, so these renewed
and relafed search words update in real time by people are used as stimuli. Two problems are provided with related search
words. Affer the design concept generation the results are analyzed by 3 bases: the usage of related search words and those
of frequency, creativity, and Finke’s 12 Geneplore model. These are the results of the research.

Many levels of related search words are used in design concept generation but especially higher levels which are more
relafed to search words are more used than lower levels. The usage of multi words and conjunction with higher levels and
lower levels words are observed in creative results. On the creative cognitive processes, it is more creative when using
association and mental fransformation with the related search words than using the related search words simply. Creatfive
outputs also use conceptual inferpretation, functional inference, and contextual shiffing of creative cognitive processes of
Finke's 12 Geneplore model.

= keyword : A1 (Design concept generation), Tl A= (Word Stimuli), 9137 Al (Related Search),
Zol A <1 A|(Creative Cognition)

v¢ A preliminary version of this paper appeared in ICONI/

* A 3] 9 KAIST 2871&U89 s} 343908 APICIST 2010, Dec 1620, Mactan Island, Philippines.
74914 E-mail : huh0900 @hanmail.net This version is improved considerably from the previous

[2011/04/19 Z3 - 2011/05/02 AA} - 20110727 AAkerE] version by including new results and features.
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1. INTRODUCTION

In this study it is hypothesized that word stimuli
would improve the quality of the design solution.

The studies of creativity have done through design
process, creative cognition and attitude of creativity.
This research aims to improve creativity in design
generation by using words, particularly from Google’s
related search words, as stimuli. Furthermore the
results of experiments would be analyzed through the
processes of Finke et al’s Geneplore model which
focuses on specific cognitive processes and structures
that contribute to creative results, and this paper
would defined which cognitive processes are used
effectively in successful results in the word based
design generation.

In Section 2, Wonderwheel model is described,
which is used as a tool in the experiment and it is
related to Google’s related search word. And Finke et
al.’s Geneplore model is described, which is used as
analysis tool. Section 3 describes experiments, and
Section 4 presents analysis method and experimental

evaluation of the result.

2. METHOD

2.1 WORD STIMULI

In design reasoning words play an important role.
Words contribute in mind as the flow of
consciousness, and words lend themselves to play in
relation to other words like association. In the design
concept generation the major advantage of words is
that there is no fixation to a specific shape or form
possible. Other researchers also recognize the
importance of language to the design and have studied
the words based creative concept generation.

Lui et al represented a divergent - convergent idea
generation process model and proposed that word

wordpress blog firefox plugins

greasemonkey script squidoo lens
twitter
tools
url shortener twitter apps
wordpress pluging twhirl

Twitter

(Figure 1) Wonderwheel.

stimuli enhance this process [1].

Chui and Shu searched for biological analogies for
design in natural-language format using lexical
linguistic relationships. They used these relationships
in engineering problems to recover relevant biological
phenomena as stimuli. The production of lexical
relationships, such as within the framework of
WordNet expresses the continuing reasoning and
thought processes [2]. Chui and Shu investigated how
designers use verbs as stimuli in Wordnet hierarchy,
and resulted that transitive verbs tended to result
successful and complete concept [3]. Segers et al
presented ‘word graph’ which is a computer-aided
design system for architectural design. This effort is
also motivated by evidence that designers annotations
can be structured within a language framework. They
investigate the effects of offering feedback to
annotations, namely by presenting word graphs that
contain the architect’s annotations and semantic
associations based on these words. and it is found that
using words as stimuli for concept generation, can
stimulate design through ‘word graph’. But they
cannot find a significant increased creativity of the
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(Figure 2) The basic structure of Geneplore
model

result, or a significant reduction of fixation [4].

Goldschmidt and Sever proposed the textual stimuli
may be useful as part of the design process. For this
study they provided texts to designers that include
ideas from fields that are closely related to the design
problem field. There is a significant difference in
originality between the work had not been exposed to
any text stimuli and the work done with text stimuli,
regardless of whether the texts were closely related to
the assignment [5].

In this study Google’s related search words are
used for stimuli. There is Wonderwheel service which
shows the related search words like the form of mind
map. (Fig. 1) shows the result and it is easy to search
other related search words.

Google search is based on the collaboration
philosophy. People’s participation and contribution
recreate knowledge and information, so these renewed
and related search words which are updated in real
time by people are used as stimuli.

2.2 CREATIVE COGNITION

The study of Creative cognition, the goal of which
is to use methods of cognitive science to understand

how creative ideas are generated to explore the mental
processes and structures that emphasize creative
thinking has been done through design researchers.

Thought processes are the part of research field of
cognition. Finke et al propose Geneplore model as
creative cognitive processes shown in (Fig. 2), which
focuses on specific cognitive processes and structures
that make available to creative results and products.
The Geneplore model distinguishes between generative
and exploratory cognitive processes in developing
creative ideas. Both generative and exploratory
cognitive processes are applied to preinventive
structures which are generated, explored, regenerated,
and modified by generative and exploratory processes.
[6].

Geneplore model is a combination of generation
processes and exploration processes which are shown
in Table 1. and Table 2. The results of the experiment
are tested by an introspective analysis of these 12

cognitive processes.

3. EXPERIMENT

3.1 DESCRIPTION OF PARTICIPANTS
AND PROBLEMS

A total of 40 game planning students participate in
this experiment. Participants are enrolled in a design
course at the time of this experiment. Two problems
are given to them. First one is ‘chalk soldier of board
is

world” and second one ‘madam player in

community Olympic’.

3.2 DESCRIPTION OF RELATED
SEARCH WORD STIMULI SETS

Two problems are given with related search words
which are searched by 5 levels through Wonderwheel.
(Fig. 3) and (Fig. 4) show the words level hierarchy.

el
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(Table 1) Generation processes (Finke et al.) (7)

Memory Retrieval

It means retrieval of existing structures from memory, like recalling words or objects
from memory. Mostly this process is quickly and automatically done.

Association

It implies formation of associations among retrieved existing structures. For example,
several words or objects could be associated in novel ways, resulting in new simple
types of preinventive structures.

Mental Synthesis

Mental Synthesis of component parts or single concepts can be combined to form more
complex concepts resulting in preinventive structures, with the meanings of the initial
concepts being altered. Parts can be mentally rearranged and reassembled.

Mental Component parts, single concepts, or the more complex concepts that result, can be
Transformation |rotated or altered in shape by means of this.
Analogical A relationship in one context is transferred to another, resulting in preinventive structures
Transfer that are analogous to those that are already familiar.
Categorical It is mentally reducing objects or elements to more primitive categorical
Reduction descriptions. It can involve for instance looking at an object

(Table 2) Exploration (and interpretation) processes (Finke et al) (7)

Attribute Finding | It is a systematic search for unexpected or sprouting features in the preinventive structures.
Concentual Generally it means that in a preinventive structure an abstract,
plu: Metaphorical or theoretical interpretation is searched for. This technique is often used
Interpretation . . . -
while or after one transforms or combines preinventive structures.
Functional Functional Inference refers to the process of exploring potential uses or functions of a
Inference preinventive structure. This often implies imagining oneself actually trying to use the
object in various ways.
Contextual It is considering a preinventive structure in new or different contexts as a way of gaining
Shifting insights about other possible uses or meanings of the structure.
Hypothesis In this, one seeks to interpret the structures as representing possible solutions to a
Testing problem. One explores implications of these structures for solving the problem.
. In this, one determines which ideas will not work or what types of solutions are not
Searching for - . . . o
Limitations feasible. This process helps to restrict future searches and focus creative exploration in
more promising directions.
\ \ I —1
‘ Roman soldier | ‘ Nun | Future soldier system ‘ Olympic park | I Beiling ‘ | Taekwondo l
—— — '
| Music score | [ Laser distance measurement | [Ovem\ghf vaercw| [ Gold medal I
|
— — ‘
] [ommm ] [ewmie ] (o ] [ emomoren ]
[ wo | [ repoy | [ rockwondopoomsae |
[fomn mmorais | [ wwrion | [ _weer ]
‘ |
| |
‘ Elephant mister | ‘ Toy mister ‘ Beanpole ‘
[ooomaion | [ oo | o ] —
Rhythm
\ . engion | [ carioon |
l Nsb bluetooth | ‘ eraser | ‘ Mobile Tempered glass | ‘ Shopping mall H Used foy Adult toy
| Babi dol | H Pocket monster ‘

(Figure 3) 5 level hierarchy of related search word

(Figure 4) b level hierarchy of related search word
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(Table 3) Conjunction with higher levels and
lower levels in first class.

Levels
N Level 2 | Level 3 | Level 4 | Level 5
0.
No.1 (0] (0]
No.2 (0] (0]
No.4 (0] (0]

In the first problem, words ‘soldier’ and ‘board’ are
searched, and in the second problem, the word
‘Olympic’ and ‘madam’ are searched. Each problem
set consists of 24 stimuli which allow multiple words
from different levels but places stimuli not in
hierarchy. We ask participants to generate their
concepts first in words and second in sketches within
the allotted time. And also ask to use stimuli provided
if they want.

4. RESULTS AND ANALYSIS

4.1 ANALYSIS METHOD

We analyze responses by these standards.

1) Completeness - if the concepts and sketches
are related to the problems, the concepts are examined
for completeness. 2) Frequency of usage of related
search word in levels - especially the first and second
search words are called ‘higher level’ words and the
third and fourth search words are called ‘lower level’
words. The higher level words are more related to the
first word and lower level words are less related to it.
3) Analysis by the 12 processes of Geneplore model.
4) Creativity - The creativity of the concepts are
evaluated from the viewpoint of practicality and
originality based on the creativity evaluation by Finke
et al [7]. At last we examine the relations among 2),
3), and 4).

4.2 ANALYSIS METHOD

1) In the view of completeness, 8 responses are
excluded from the analysis because their concepts and
sketches are less related to the problems. 32 responses
are analyzed for the experiment and they are divided
into 3classes by creativity and results are shown in
(Table 4). 2) Many levels of related search words are
used in design concept generation but especially
higher levels which are more related to search words
are more used than lower levels. Higher levels are
used for 27 times and low levels are used for 12
times. 3) On the creative cognitive processes, it is
more creative when using association and mental
transformation with the related search words than
using the related search words simply. 4) In the first
class, usage of multi related search words and
conjunction with higher levels and lower levels words
are found and it is most related to creativity.

5. CONCLUSIONS

This research aims to improve creativity in design
concept generation by using words, particularly from
Google’s related search words, as stimuli. Furthermore
the results are analyzed through processes of Finke et
al.’s Geneplore model which focuses on specific
cognitive processes and structures that contribute to
creative results, and define which processes are used
in successful and creative results. Many levels of
related search words are used in design concept
generation but especially higher levels which are more
related to search words are more used than lower
levels. The usage of multi words and conjunction with
higher levels and lower levels words are most related
to creativity. On the creative cognitive processes, it is
more creative when using association and mental
transformation with the related search words than
using the related search words simply. In creative
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outputs, conceptual interpretation, functional inference,
and contextual shifting of creative cognitive processes
are also used. This paper is upgraded version of the
conference paper of 2010 ICONLSegers, N.
“Computational ~ representations of words and
representations of words and associations in architectural
design, development of a system support creative
design,” Ph.D. Thesis. Technische Universiteit Eindhoven,
2004.
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(Table 4) Evaluation of the results

Creative cognitive processes

Related Mental ) ) . Functional | Searchin .
class no. | concept e word Mel.nory Asodion Memal‘ Tanom Analogical cmgoml At.lnl?ute Concepmfll nfrence Confe)flual Hypolhesls o 8 oty | oty evaluation
Rerieval Synthesis| . | Transfer | Reduction | Finding | Interpretation Shifing | Testing | 5 noon
ation
Taekwando Use many
processes(use Mental
Tacgwan |, Lo
1 . 0 0 0 0 0 0 Transformation in
monkey |overnight .
iinerry transforming to
monkey)
Use many processes(
Pocket Pocket use Mental
2 | monster monster, |0 0 0 0 0 0 Transformation in
madam Tackwando using slippers for
weapon)
Use Conceptual
1 3 Sousage Interpretation with
0 0 0 0 0 0
class ™ |madam sausage
Roman Use Functional
chalk Roman Inference &
4 | soldier sodier, 0 0 0 0 o o Contextual
o U Shifting(use ~ eraser
with eraser | eraser as a shield)
sheild
Soldier who
fight with Use Association and
5 |eraser for |Eraser 0 0 0 0 Functional Inference
scribbling
queen
6 Olympic | Olympic 0 Use  Association
madam park
Lucky or Overnight Use  Association
7 |wlucky itinerary  |° 0 from TV program
madam ’ prog
Shopping gznp;ﬂ& Use  Association
8 |mall pPIng 0 from Beanpole,
I babidol
O b doll
Olympic
park,
Overnight
itinerary,
. Use  Mental
9 Transfoma Baekdu' 0 0 Synthesis with related
on mountain, words
2 Beanpole,
class Toy mister,
Elephant
mister
Simple
10 [block 0 G Memory
Retrieval with toy
character
u Shopping | Beijing 0 0 Use Association from
Olympic | Olympic Memory Retrieval
Simple Roman Use Association from
12 |figure ) 0 0 .
soldier Roman soldier
character
Bucket with Use Attribute
13| et il 0 Finding(chalk is easy
chalks to break)
k= QlE{Yl XEEHE| (12253) 177
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Creative cognitive processes
class [no. | concept se:::ilalfvi " Mel.nory Ao Menml‘ Trr;/[:;nfl;rlm Analogical | Categorical At.lﬁl?ute Concepmfll ﬁ]ﬂfnecr[é?lgzl Con‘te)‘(mal Hypolhsis Sea;(c)?mg ey | iy evaluation
Rerieval Synthesis i Transfer | Reduction | Finding | Interpretation Shifing | Testing | ;-
Use his White
m body and |board, 0 0 Use Association and
powder to  |roman Attribute Finding
fight figured
5 Tackwondo | Tackwondo
Madam poomsae
Nun,
roman
soldier,
1 The order ?iss:nce 0 0 Use Association and
of battle Mental Synthesis
measureme
nt, map,
roman
figure4
Battle of Use Functional
17 |eraser and | Eraser 0 Inference
chalk
Check
8 soldier
bl\iz i:lr: for Backdu
19 . |mountain 0 Use Association
mountain |
. trip
trip
Fitness Use Memory
20 0 . :
madam Retrieval
Transparent
board,
21 3_2:;3 i?:d, 0 Use Association
magnet
board
n Broom 0 Use.Memory
madam Retrieval
Board
23 |marker & |Whiteboard
3 chalk
clase 54 Boring 0 Use Memory
soldier Retrieval
Eraser&
25 |chalk Eraser
soldier
Roman
% | [P
. soldier
soldier
Salt
n assassin | Dread sea
and chalk |salt
soldier
% Roman Roman
soldier soldier
0 Ordinary | Olympic 0 Use Memory
madam park Retrieval
Permanent
30 |and bald 0 Use.Memory
. Retrieval
hair
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Creative cognitive processes
Related Mental . ) . Functional | Searchin .
class no. | concept e word Me@ory Asodion Memal‘ Tanom Analogical Cmg“‘?“‘l At.lnl?ute Concepmfll nfrence Confe)flual Hypolhesm o 3 oty | oty evaluation
Rerieval Synthesis| . | Transfer | Reduction | Finding | Interpretation Shifing | Testing | ;-
ation
3 Korean 0 Use Memory
woman Retrieval
Black and
32 |white board | whiteboard
world
k= QlE{Yl XEEHE| (12253) 179



