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1. Introductlon
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In a Market that Devalued the Local, How Did a
National Brand Thrive for 50 Years?

Founded in 1963, Bur6 was a national Argentine design firm facing a monumental challenge. It had to compete in a landscape
dominated by prestigious international brands like Herman Miller and Knoll, whose licensed products were seen as the gold
standard. The core obstacle was overcoming a deep-seated cultural preference for foreign goods and the stigma of the ‘Made in
Argentina’ label—a bias so strong that clients would ask founder Reinaldo Leiro to remove the stickers from the furniture.
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A Nation Pulled in Two Directions

Economic Volatility Cultural Bias
1930s-1974 The deep-rooted “Civilization vs. Barbarism”
Protectionist policies (Import Substitution concept equated European influence with quality
Industrialization) foster national SMEs like Buro. and progress.

...Argentine identity has juxtaposed
Post-1976 ‘civilization,’ associated with European
A military coup ushers in neoliberalism, opening the influence, against ‘barbarism,’ tied to
market to foreign imports and creating intense indigenous Creole culture...”

competition and instability.
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3.
If You Can’t Beat Them, Look Like Them.

Instead of fighting the market’s preference for foreign goods, Buro brilliantly adapted.
Their core strategy was to disguise the national as international. They meticulously
crafted a brand identity that appeared European, allowing them to compete on a level

playing field with global giants.

Buro — Buro

German for “office” A localized adaptation; a quiet
nod to its Argentine roots.
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Pillar 1 Crafting a European Persona.

Buro Interieur Forma (Knoll)
1. The Name: Choosing “Buro,” derived from . 4
. - " Knoll
the German word for office, immediately _ ks

gave the brand an international,
functionalist feel.

Interieur forma

2. The Look: The logo and advertisements
were heavily influenced by the minimalist
Swiss design movement (Die Neue
Typographie), projecting sobriety,
elegance, and durability.

Coleccion (Herman Miller)

3. The Message: Advertisements
intentionally omitted the phrase “Industria
Argentina” and mirrored the clean, grid-
based visual style of their main rivals,
Knoll and Herman Miller.
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Our clients believed that we
imported our designs.

Most of them bought our designs for more
than ten years with that belief.

— Eduardo Simonetti, Buro Designer

Founder Reinaldo Leiro noted that his clients
would often ask him to ‘take “made in
Argentina” stickers off’ the furniture.
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Pillar 2: Mapping the Market
to Outsmart the Competition.

Buré employed a proprietary strategy
developed by founder Reinaldo Leiro:
"Counter-Design" (Contra-diseno). This
was a systematic market analysis, not just
a design philosophy.

The process involved creating a value-pair
map to graphically position competitor
products based on variables like price and
innovation.

This tool allowed Burd's designers to
instantly identify weaknesses and
underserved gaps in the market.

PRICE (Low to High)

B EMRXAKE KT BhRRETEMEAME LI 114- 1585w

OPPORTUNITY:
Untapped market for high-

value, innovative design.

INNOVATION (Low to High) ——>

BEE  TEE
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The Result:
Designing for the Opportunity.

The Rolo armchair (1968) is a prime example
of Counter-Design in action. Its novel form,
featuring curved chrome steel tubes and
upholstered cylindrical modules, was an
innovative solution that filled a gap competi-
tors had missed. It became a huge
commercial success, popular in both modern
offices and domestic settings.
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7.
Pillar 3: Turning

Limitations into

Strengths “...ten years of thinking
Burd’s national status gave it a key advantage amm&hmmhﬁ

over international licensees: flexibility. While 1thiliti

competitors were locked into rigidly .
reproducing foreign models, Buré could: an almost non-existent
» Adapt designs to local materials and : : :
manufacturing realities.
e Create highly modular and customizable
systems for clients.
» Navigate economic chaos by designing
“hybrid” products (part local, part imported)

that didn't look like a hybrid.

— Arnoldo Gaite, Bur6 Designer
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A System, Not Just a Product.

Burd's modular approach, showcased here with the NQ desk line, offered unparalleled adaptability for the modern office.
The same core components could be configured in different ways to suit various functions, creating a cohesive
furnishing solution across an entire space.

LA
| =

——> Standalone Configuration: A simple, individual workspace —— System Configuration: Core components are joined to create
for reception. larger, collaborative L-shaped workstations.



A Factory,
A Classroom,
An Incubator.

Driven by founder Reinaldo Leiro, a
longtime educator, Buré created a unique
synergy with Argentina’s design schools.
This virtuous cycle fed the company with
top talent and cutting-edge theory, while
Buré provided a real-world laboratory for
students to become professionals, applying
theory to solve market-driven problems.

B EMRRAE R BRRETEMEME L 114- 158w REE | TFR

1. Academic Theory
(from Universidad

de Buenos Aires) \

4. Market Leadership 2. New Talent
(commercial success) (students join Buro)

3. Practical /
Innovation

(real-world product
development)



B EMRRAE R BRRETEMEME L 114-15Ew REE | TFR

Weathering Decades
of Storms.

After a remarkable 50-year run, Buré ceased operations in 2013.
Its closure was the result of multiple pressures:

* The devastating 2001 economic crisis.
* Widespread illegal copying of its designs.
* Internal leadership and family business challenges.

Buro

1963
Center for Industrial Design Investigation,(CIDI, 1963)

— __|.____ - ——
Argentine HIStDr}’ 1976 1990s 2[!01
Military Coup Privatization Economic Crisis
The Golden Age, 1950s-1974
Import Substitution Industrialization (ISI)

2013
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From Disguise to Definition

Burd's strategy was so successful that it ultimately transformed the

very perception it was designed to overcome. The firm proved that

“Made in Argentina” could be synonymous with world-class quallty, |}|\ | |
innovative thinking, and a universal, modern aesthetic, helpingto
redefine and elevate the nation’s entlr /dﬁsugn ldentlty =

' A-l Fas

14/17
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Lessons from Buro.

Strategic Identity

A brand is a powerful tool. Buré masterfully wielded its identity not just to sell
products, but to overcome deep-seated market bias.

Constraint Breeds Creativity

Economic and technological limitations were not obstacles but catalysts. They forced
Burd to develop innovative, flexible, and ultimately more resilient design solutions.

Know Your Context

Lasting success requires a profound understanding of the social, cultural, and economic
environment. Buré thrived because it adapted to its reality rather than fighting it.
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Conclusions and Areas for Further Research

Future research should focus on
Transnational Design and
Methodological Nationalism to
provide an in-depth
understanding of Taiwan design
identity.
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My presentation is now complete.
Thank you for your attention.

I'd be happy to answer any questions you may have.

)\ Questions & Discussion

N W | FFR
Keatsli@GMAIL.com




¢) DESIGN STUDIES VOLUMES 97

1M4- 15 EH =4

Al as a co-creator and a design material:
Transforming the design process

ATESFAEREFEERETME | BERETE

Keywords: artificial intelligence, design process, creativity, human-Al collaboration, design education

ET : ATE= - s2stifiid « BliED - ARIBE « 25188

R | D11430002 =R
RREUE  FERE B

2025-11-05
1



Author Introduction

Wendy Fangwen Yu
Harvard University, Cambridge, MA, United States,
Carnegie Mellon University, Pittsburgh, PA, United States

Researchers focusing on the collaboration between design and
artificial intelligence




¢) DESIGN STUDIES VOLUMES 97

Research Background and Core Question

o Recent advancements in Artificial Intelligence (Al) have created new opportunities for

incorporating Al into creative activities.

e Al has become an increasingly significant tool in the design process, changing traditional

workflows.

e This study explores Al’s role as both a co-creator and a design material.

e The core research question examines Al's transformation of the creation stage

(ideation/evaluation) from a psychological, neural-based, and educational perspective.
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Defining the Design Process and Study Scope

o Alrefers to computer systems that reproduce human cognition by learning from data and statistical models to
recognize patterns and make decisions.

e Generative Al is a new category capable of generating seemingly new, meaningful content such as text, images,
or audio from training data.

e The conventional design process can be divided into four stages: Problem-Defining, Ildeation, Evaluation, and

_ e

Final Outcome o = .

Problem-Defining |— | Ideation | — | Evaluation | +—— | Final Outcome

_e— s s am =

The Creation Stage

Figure 1 The design process
Note. This figure was created by the author, based on Lazar (2018)
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Psychological Foundations (l):
Thinking Processes

e The main cognitive strategy during the prototype generation (ideation) stage is Divergent
Thinking.

e Divergent thinking uses Analogical Reasoning to connect present problems with similar past
problems, enhancing creativity by mapping deeper structural connections.

e The evaluating outcome stage involves Convergent Thinking, which focuses on analytical

thinking and refining ideas into final solutions.
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Psychological Foundations (ll):
Fixation and Inspiration

e Design Fixation is a state where designers restrict exploration of the design space due to an
unconscious bias resulting from prior experiences or assumptions.

e Design tools could be developed to provide diverse stimuli to encourage broader exploration
of the design space, supporting designers in recognizing and overcoming fixation.

 Inspirational stimuli provided to designers facilitate the retrieval of useful concepts from
memory.

« Near-field stimuli (analogy from related domains) have been shown to sustain a more

productive level of ideation and promote abstract thought.
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Neural-Based Perspective: Brain Activity

e The Prefrontal Cortex (PFC) plays a critical role during T
(= W3 - ) R AY % E
A IMURTERIR B IDHIRIERAE « STRERTS1 (AEEERSD)
OIBEEREZ - 512 ~ 15E

particularly important in creative tasks. (EHMHEETER)

the generative phase of design. The right PFC is

/-,-?-*";
N |
: iRlc;.i"-IT PFC

e The Dorsolateral Prefrontal Cortex (DLPFC) is heavily
involved in planning and mental imagery.

o The Medial Temporal Lobe (MTL) is activated during

idea generation, supporting analogical processing and

-l--l-_‘_/
: : NflFEEREEIE R
AEREH (] G e RIS (R / EEE

e The Evaluation stage activates prefrontal areas and the \ﬂ
Default Network, supporting analytical assessment and

emotional evaluation (the "gut feeling"). ;
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Al as Co-creator: Creativity Enhancement

e Integrating Al aims to overcome human limitations and enhance capabilities, optimizing
resource allocation and boosting creativity.

o Al utilizes the "random stimulus principle of lateral thinking" to disrupt designers’
preconceived notions and reasoning patterns.

o This approach effectively counters the risk of designers becoming fixated on a single
paradigm.

e Generative Al can produce novel and often unorthodox design solutions, providing

unexpected visual cues crucial for triggering lateral thinking.
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Al as Co-creator: Roles in Idea Development

e Al's potential roles include Representation Creation, where Al suggests texts or images to
widen design scope or trigger design actions.

e Al acts as an Empathy Trigger, supporting descriptive thinking, valuable for building scenarios
and expanding the scope of possible design ideas.

o Al serves as Engagement, helping designers learn new insights and providing instructions or
questions to help overcome barriers and prevent fixation.

 Empirical observations suggest that Al-based inspirations can lead to a burst of new ideas,

even when initial stimuli seem irrelevant.
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Al as Co-creator: Cognitive Load Management

o Cognitive load is the relative demand imposed by a particular task in terms of mental
resources required.

e The use of Al tools has resulted in the Al-assisted group benefiting from cognitive off-loading.

o Al handles repetitive elements, thereby reducing the mental burden on designers.

e This enables a more efficient allocation of designers’ cognitive resources, which potentially

enhances the overall creativity and productivity in the design process.

10
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Al as Co-Creator;: Evaluation
and Decision-Making

Evaluation e Al enhances evaluation by processing and
| Als Data-Drven et combining extensive data sets for rapid
! nsig - !
— I - - I . .
dea : et S assessment and balancing complex design
| _ -~ Designer’s Intuition, |
b LT Experience, Judgment , .
L R L PR variables.
o Al facilitates heuristic evaluations, providing
Iterative Process
holistic feedback on usability and user experience.
Figure 4 How Al transforms the evaluation and decision-making process.
Note. This figure was created by the author « Human-Al symbiosis: Al handles complexity with

analytical methods, allowing humans to address
uncertainty using intuition, experience, and

creative strategies.

11
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Co-creator Challenges (l): Cognitive Load Paradox

e Al poses risks of cognitive overload because it can introduce an overwhelming amount of
information and options, making integration difficult.

e Designers risk becoming overly dependent on Al, leading to a potential loss of creativity and
critical thinking sKkills.

 Generative Al, while enhancing individual creativity, was found to reduce the collective
diversity of novel content (in a writing study), making stories more similar to each other.

e Further research is needed to determine whether Al-generated image inspirations also lead to

a homogenizing effect.

12
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Co-creator Challenges (ll): Agency and Control

e Al-generated images have been observed to suppress the design team’s engagement, leading
to dissatisfaction with the Al results.

e Designers often find it difficult to share control with Al tools, sometimes feeling that the Al
dominated the design process.

e |[n the "Al without augmented design" mode, designers may experience a loss of agency and feel
less in control, potentially lowering innovative thinking.

e Mixed-Initiative Co-Creativity (MI-CC) systems enable iterative, bidirectional exchanges and use

features like scrutability and explainability to preserve user agency.

13
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Al as Design Material: Capability Uncertainty

e Despite Al’s potential, there is a notable lack of innovation in its use as a design material.

e A fundamental challenge is that many designers struggle to comprehend Machine Learning (ML),
often perceiving it as "black magic".

e This results in "capability uncertainty," referring to the ambiguities surrounding the
functionalities of Al systems.

e Capability uncertainty impedes early ideation, as designers cannot easily assess the feasibility

of potential Al applications.

14



¢) DESIGN STUDIES VOLUMES 97

Al as Design Material: Prototyping Difficulties

e "Output Uncertainty" complicates how designers conceptualize the Al system’s complex

behaviors.

e Prototyping Al-infused products is cognitively demanding because prototypes must reflect the
inherent complexity and uncertainty of Al models.

e Designers frequently use the "Wizard of Oz" method (human simulation) for prototyping and
testing.

e However, this method risks producing “fictitious design possibilities" because it may fail to

capture the technical constraints of real Al systems.

15
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Al as Design Material: Integration Models

A Priori: The Al model is developed before the
design, requiring designers to conform to its
requirements.

Post-Hoc: The design is completed first, and the Al
model is subsequently built to fit the design
requirements.

Model-Centric: The Al model is at the core of the
project, requiring close collaboration between
designers and Al specialists.
Competence-Centric: Emphasizes the diverse
expertise of team members working in parallel and

synchronizing their technical and design efforts.

A Priori Post-Hoc

Al Model Al Model

Model-Centric Competence-Centric

Design

Design

Al Model
Al Model

Figure 3 Four approaches to integrating Al in the design process.

Note. This diagram is based on Windl, Feger, Zijlstra, Schmidt and Wozniak (2022)
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Educational Reform and Future Research Needs

Design education must reform to equip students with
the skills to effectively use Al and recognize its
capabilities and limitations.

When Al is a co-creator, students should be trained as
"Designer Arbiters," using advanced critical analysis
expertise to evaluate and integrate Al outputs.
When Al is a design material, students should be
trained as "Integrators," developing technical
knowledge to incorporate Al while managing
technical constraints.

A major gap is the scarcity of neural-based studies
(e.g., using brain imaging scans) to fully understand

Al’s impact on the brain.

Design Students

|

Design Education

A

4 N
Al as a Design Material Al as a Co-Creator
Integrators Design Arbiters
Designer Al-Inspired & Visualizing using Al

of Al
Technology

e om m m e e e ae d

Figure 5 How design education should prepare students for Al integration.

MNote. This figure was created by the author

Input Designer as
f Y Evaluator and Final

] L]
] 1
] L]
] ]
] ]
] ]
) - '
I Designer's  Al-Generated Design Arbiter”
| Idea Images .
] t | L]
] ]
] i 1
] ]
] ]
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The Problem

H 1
RS a2 5HED

Ahistorical Designer

o BUKFBY TEYE1 (Dematerialization)
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The Problem

H 2
[EIEEEST

Homogeneous Medium
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The Problem

H3

e TR B TER=
From fragmented to Layers

e &£ IRAIEMENI B, EEYER, =etiltE % H1 (Fragmented)
e IW&F | (Fragments) = &R (Layers)

45 JIHBA Walter Benjamin .
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The Theory

e —» EEM
Y1 = Layers

B TBIE7/ vkl (Re-mediation)
BAEN () TEE X TS, gaE) (8)
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The Theory

creation

Painting
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H1 X. YHEII{Z
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creation

Digital creation=Image Digital creation=Image
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The Theory

403185 (Assemblage Theory)
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The Theory
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Cultural
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B 4 XEHKE

Digital creation=Image

10/16



The Methodology

SHHESR (—): 1EPR vs. FiEHH

iEBARE (Transparency / T)
s T%:. BEHK
e BRY: BEBAARIREDS
e iffl: EEH CCGlIE=

25
e B
e HHY:

ekl

E (Opacity / O)

. BIRAERMITATE
KNSR 1BiE
. BFRIHARRED

11/16



The Methodology
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Digital creation=Image
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The Methodology
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The Methodology
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The Conclusion
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. Cimzia Package

9. Apple 1Pad, 1989
N Y

Career development should be people-oriented, not

product- and technology-oriented.



DESIGN STUDIES VOLUMES 98
\

Selected Design and Innovation Projects

4 . N
1. DialPak 111

. OXO Good Grips

. Ford SmartGauge

. XM Satellite Radio

. Baseball Stadium Guide

. Johnson Reach Wonder Grip

. Cimzia Arthritis Injector

R I SN 0N A W N

. Cimzia Package

9. Apple 1Pad, 1989
N Y

B RIEZUASRT > MARUERMLMN S
s o




Author's Perspective

1.Observes global design education and practice

from an outsider view

2.Design won't be inclusive anytime soon
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The Core Problem

1.Design Stagnancy

e Focus too much on things, not people

e Curriculum too similar to 50+ years ago

2. Limitations of Methodology

e Design reduced to scripted processes, celebrating process over
knowledge

e Suppresses creativity and prevents innovation

3.Solution

e Center design education on people: psychology, physiology, reseich

methods, statistics +

e Create an entirely new people-centered design discipline
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Design Stagnancy

e Focus too much on things, not people

e Curriculum too similar to 50+ years ago
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Limitations of Methodology

1. Design reduced to scripted processes, celebrating process over knowledge

2. Suppresses creativity and prevents innovation
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Solution

e Center design education on people: psychology, physiology, research
methods, statistics

e Create an entirely new people-centered design discipline

DESIGN EDUCATION

®) B A0

S
+ a0 ©
PH?EIGLGGI‘E PHYSSIOICAL \ A
PEOPLE-CENTERED
DESIGN DISCIPLINE /——*
Ennﬂ

STATISTICS

DEEP HUMAN-CENTRIC DATA AND EVIDENCE
KNOWLEDGE

PSYCHOLOGY

RESEARCH METHODS
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Stagnation: The “Things” Focus

1. Historical Legacy

/-‘- e Design rooted 1n art & industry; early designs seen as commercial art

Papanek’s 1972 critique remains relevant
2.Education & Practice

e Focusing on "things" early creates a locked mindset
e Google “industrial design” shows objects, not people

e Instructors still explain basics like gravity, balance, leverage

I



v
ESIGN STUDIES VOLUMES 98 \ J

Historical Legacy

Industry/
Art/Aesthetics Human Factors

e Design rooted 1n art & industry; early designs

seen as commercial art

e Papanek’s 1972 critique remains relevant

I
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Education & Practice

e Focusing on "things" early creates a locked mindset
e Google “industrial design” shows objects, not
people

e Instructors still explain basics like gravity, balance,

leveragei+
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Stagnation: Process Over K

1.Innovation vs Fear
e Education favors answers, punishes failure; students
avoid risk

e Portfolios show final outcomes without justification

%7 J v 1
— “_) €
* 2.Design Thinking Blind Spot

e Design Thinking became a restrictive "how-to"
e Ignores implementation and long-term consequences

e Without knowledge, designers just create offerings

&
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£



v
ESIGN STUDIES VOLUMES 98 \ J

Design Thinking Blind Spot

e Design Thinking became a restrictive "how-to"
e Ignores implementation and long-term consequences

e Without knowledge, designers just create offerings

+t
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Excluding People: Curriculum Gaps
1. Human-Centered Topics Marginalized

- e Psychology, physiology, ergonomics treated as electives

e Schools need psychologists, ergonomists, statisticians
2.Ignoring Inclusivity & Diversity

e Lack wunderstanding of physical differences (hand/hip

differences)

e Profession developed in male-dominated culture

e Every designer 1s a social-impact designer

I
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Human-Centered Topics Marginalized

e Psychology, physiology, ergonomics treated as electives

e Schools need psychologists, ergonomists, statisticians
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Ignoring Inclusivity & Diversity
e Lack understanding of physical differences (hand/hip differences)
e Profession developed 1in male-dominated culture

e Every designer 1s a social-impact designer
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Call to Action

1. Human Knowledge as Foundation

e Must learn research methods & statistics; adopt
evidence-based design

2.Critical Disciplines

e Physiology: sensory systems

e Acoustics: product sound as communication

e Sustainability: energy, renewal, end-of-lif
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Evidence-Based Design

~ &

Human Knowledge as Foundation

e Must learn research methods & statistics; adopt

evidence-based design
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Critical Disciplines

e Physiology: sensory systems

e Acoustics: product sound as communication

e Sustainability: energy, renewal, end-of-1if

Sustainability

Poor Design

Jarkring Acoustics

Minimal Waste Stream
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Conclusion: A Reimagined Discipline

1.Hard to Change
e Too much legacy to change quickly

e Loewy reinterpreted: Design education 1s too important

59
N
e

ji — &2t * Create a new design discipline

2.Final Solution

e Shift focus from objects to people

e Train experts who can guide traditional designers

3§
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Hard to Change

e Too much legacy to change quickly

e Loewy reinterpreted: Design education 1s too important
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Final Solution

Old focus new human-centered design discipline
of design and objects ~

e Create a new design discipline
e Shift focus from objects to people

e Train experts who can guide traditional designers

++




THE END ohy

THANKS



McDesign: m

McDonald’s Video Games and Digital Play Areas

McDesign : ZE55HVEDTBEESI 55 B [E

1EE2ZE0 / ZERE FT ®
HREE / D11430008 FE{FE ®
2025/12 /03




R e A

1. R E=

2. [ERE
3. 133K

NS
u ][]l
S B

o 3
/

2
-~

=3¢
OH
oup g



IfZEE S : McDonald’s as a Play Space
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- THZEES : McDonald’s & Video Game History

1980%F - 1990F
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« Research Problems
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e Research Methods
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- #&51) : Early Games & Brand Reinforcement
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.+ %5E3): Touchscreens & Consumer Training
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1996—-2005
2006
2010s
2020
2020s
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Generative Al-enhanced human-Al collaborative

conceptual design: A systematic literature review
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Introduction & Problem Statement

The Power of GenAl: Generative Al (GenAl)
enhances design productivity and creativity by
generating new content (text, images, models) from
patterns in training data.

The Problem: Despite technological advances, the
influence of GenAl on the conceptual design process
and collaboration methods remains ambiguous.

Current Gap: Research often focuses on technology
rather than user experience and interaction,
hindering effective Human-Al collaboration.

Study Goal: To explore GenAl's role in conceptual
design and propose a collaboration framework.




Based on these insights, this study aims to address the following
three research questions:

RQ1: In Human-Al Collaboration research, what stages of conceptual design can
GenAl contribute to?

RQ2: What would be the effective approach for GenAl to facilitate the collaborative
process between humans and GenAl in conceptual design?

RQ3: How do users and GenAl collaborate in conceptual design tasks through GenAl-
human collaboration?



M et h O d o I 0 gy Database Links Past 7 Years Studies

ACM digital library dlL.acm.org 115
Scopus Scopus.com 1474
IEEE xplore lecexplore.icee.org 354
Web of science webofscience.com 378

B Approach: Systematic Literature Review
Technology used ::Arliﬁcizlllr il}lclligcncc (Al)” OR “machine learning (ML)” OR “generat+” OR
following PRISMA guidelines.

generative adversarial network * (GAN#)” OR “variational autoencoder* (VAE=*)”
OR “large language model (LLM)” OR “diffusion”

Role of Al “Crea port tool” OR “CST” OR “design tool” OR “partner” OR “assistant”™
OR * rats”

Conceptual design and “Conceptual design” OR “conceptual” OR “ideation™ OR “exploration™ OR

related activities “inspiration™

B Scope: 54 peer-reviewed papers selected
from 2016 to 2023.

#1245 3k Bl Em S
(n=2321)

B Search Strategy: Focused on "Generative Al," ]
"Human-Al Collaboration," and "Conceptual  umEwe
Design". i

B Analysis: Categorized design tasks based on a ﬁs%ﬁﬂmﬁ%ﬁ |
review of 5,000 related papers to identify key —
collaborative activities e |

(n=54) ‘
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Results

Conceptual design stage using GenAl: fostering creative expression and stimulating
divergent thinking (RQ1)
W= sTPE e | (BRI R REEBEE AT REZ (TR ERE])
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Results

Conceptual design stage using GenAl: fostering creative expression and stimulating
divergent thinking (RQ1)
W =eaTlaE | [REESREHEEEAEEZ (MREEL)
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Application phase in design process



Results
Conceptual design stage using GenAl: fostering creative expression and stimulating

divergent thinking (RQ1)
W= sTPE e | (BRI R REEBEE AT REZ (TR ERE])

F3KEE1R (Requirement Discovery) 18.52%, n=10

F=KkE % (Requirement Definition)

232 BEESE (Concept Development) 40.74%, n=22

s sl 2IRBIRIE (Concept Expression) 37.04%, n=20

o BUSRIIRT (40.74%, n=22) . BBEH ﬂ“ﬁﬁ%ﬁl BeR » RerERF o
o RIS EMMRE (37.04%, n=20) : BIRAHENEBEMEBIE « AIREREF -

A : BHAl GenAl B/DFEFRMR AR THK3EIR) (18.52%) M NEKREREI (3.7%) o EFT Al TBH
EAESAENTE > MEERBNZMERNBRTEEE o



Results

Predominant interaction modalities: exploring multimodal and visual
expressions in design (RQ2)
TELGHHI . RRRETPHSEEREFERE (HFERRE2 )
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Results

Predominant interaction modalities: exploring multimodal and visual
expressions in design (RQ2)
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Results

Predominant interaction modalities: exploring multimodal and visual

expressions in design (RQ2)
FE2EHEHT KRERFTTINZEREREREZE (HFRREE2)

Text and Imag
Text Text and Image
Model and Image
Text
I High Fidelity Design
Multi-input Model
Gl Text, Image and Model

Interaction methods



Results
Predominant interaction modalities: exploring multimodal and visual

expressions in design (RQ2)
FE2EHEHT KRERFTTINZEREREREZE (HFRREE2)
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53.8%

XFE|EH& (Text-to-Image * n=12)
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Results

Al-enhanced design collaboration: optimizing divergent and convergent

thinking in design processes (RQ3)

AL EZBRIEETRE | BICERETBRE PRSI R=ZENRIER= (i

Decision-making

Requirement Selection

Idea Generation Human

Prototype Human-
Integration Collaboration

. Requirement Management

I Design Representation

- Information Collection
0 Evaluation Al
_ Design Optimization

Detailed Design
mm Modelling

I Visualization
Design Simulation

Specific design tasks involving designers and Al

FlEeE3 )



Results
Al-enhanced design collaboration: optimizing divergent and convergent

thinking in design processes (RQ3)
AL ESBBEETmE | BLERETEAE PRSI BZE G R= (K[

7N

Al - SRR T A aStathl - ARt B e
(Divergent Thinking) (Convergent Thinking)

W2 (n=22) =K &% (n=20)

HHER s st (n=22) A (n=19)
HB2ER (n=11)
RE1E (n=11)

Al SEERR T seat el S @CARE LaOA TR -

A EARES
#EEER (n=25) REBEHER (n=12) BRABBIFRBENEH  BEEH AR EBLUIERBESE
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Traditional Double Diamond

GenAl HERHLE:

o RFHFAZEM : GenAl RETRRAEREEELID
iREH 587 IBKER) B THSER) 2
EIRVELS » RaxaTETAE BIA R T M {ER A NV
*ﬁg‘__Zﬁﬂﬁ{to Discover  Define Develop Deliver

o (RiEHFEIEIE (CO evolutlon) sTEM BT LAF GenAl-Enhanced GECD Model
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GenAl-enhanced conceptual design (GECD) framework

Design Concept

Al

,

¥
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Y
O

v

H Definition H
man ' ef - \opP . man
uma D‘Sco\' Deﬁn " - - peve Dsff've,- uma
v
: A ; A ;
; o
i -~ !
H i ) i 1
| Gathering : Requirement | Concept ! Solution
! . . H !
+ Information ! Refinement : Exploration ; Deliver i
; Y ; A 4 i
-Requirement -Define The Requirement -Provide Keywords, Feedback, -Provide Feedback
-Priority Factors or -Refine The Description And Reference -Decision-making
Variables Selection -Define Key Factors -Concept Design and Expression -Design Concept Revision
Designer’s -Collect or Select -Provide User Preference -Modify Design Concepts -Make Prototype
Information Database -Decision-making -Collaborative Design Concepts
Work
-Provide Design Theme -Refine The Persona =Decision-making
-Mood Board -Specific Requirement -Sketching and Modelling -Concept Expression
-Story Board Description -Design Solution Generation -Evaluation
. H -Requirement Context -Key Factors -Design Ideation -Design Combination -l
Am b | g UO U S Elasion -Context Collection -Design Problem Definition -Optimization and Evolution -Product Structure Design DES |g n
= Task -Brainstorming -Persona -Visual Blend, Visualization 5
Req u “‘ements -Design Needs Exploration -Design Colour Scheme SOI u t'O n
-Image Generation -Text Generation -3D and Image Generation -Evaluation
-Text Generation -Text Analysis and Rephrasing -Design Detection -lteration
-Standard Requirements “Fine-tunning -Design lteration -Decision-making
-Brainstorming -Expert Recommendation -Image Recognition Visualization
Al -Information Searching -Evaluation -Generation Refinement -3D Generation
Capability Trend Tracking -Persona Generation -Design Mixing and mimic -Image Generalion
-Space Organizing and -Design Idea Management -Visualization and Space Structure Recommendation
Management -Requirement Ranking and Management and Calculation
Visualization -Requirement Modelling
' . . . . » .
' Information A Requirement | Ideation and $ Detailed design
- U . 3 . . . .
i Searching ; Refinement | optimization J and visualization
1 1 '

Al

A A

GenAl-enhanced conceptual design framework



Current research status

B Focus on creative expression and design stimulation(RQ1)

AT B RREHENETER (ERAEL)

B Dominance of text and image medium (RQ2)
NFMBBETRESMN ( HTRE-E2 )

B Divergent collaborative roles for GenAl and designers in conceptual
design (RQ3)

AT EZHEERFTEMEM ST P AR EEE (HRERES)




Future directions

Adoption and transparency issues when expanding

& o

GenAl" srole in whole Multimodal and Challenges .in GenAl-
conceptual design Immersive interaction Human design

(RQ1) (RQ2) collaboration (RQ3)
AN L EEREEM R SRR IVEE) ((H3E AL EEZE AR ETH

SPRER (TRREL)  RIE2) fERIBKE (TTFERIRES )
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Synesthetic Interactions: Exploring the Multisensory
Relationships Between Color and Scent in Human Perception

#EEH . BRey AR EPERBHERKIZRE A

Researcher:Anna Barbara, Vanessa Faschi, Anna Gilchrist, Carlotta Magagnoli, Federica
Sanchez, Reejy Atef Abdelatty Mikhail
Source:Design Issues, Vol. 41, No. 1, (2025)
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llntruductmn Background and Mgtlvatmn

The Mystery of Cross-Modal Perception siissne sy

e The interplay between our senses shapes our perception of the world; the relationship
between odors and colors is particularly intriguing, rooted in cross-modal perception.

e A stimulus in one modality (e.g., smell) involuntarily elicits a perception in another (e.g.,
vision).

Synesthesia and Learning miasi=sy

e Some connections may be partly hardwired in the brain, known as Synesthesia.
e Much of the odor-color relationship is believed to be learned and culturally influenced (e.g.,
lemon-yellow).

Practical Application Value sxEmREE

e Implications in fields like marketing, product design, psychology, and neurology.
e Congruence between packaging color and expected odor can influence consumer behavior.




*2 Research Aims and Experlmentalnesmn
Research Aim

To deepen our understanding of multisensory integration and its implications for cognitive
science and practical applications through five experiments.

Five Experiments Overview

Experiment 1: Duration of Visual and Olfactory Memories.
Experiment 2: How Color Influences Perception of Fragrance Purity.
Experiment 3: Neurological Connections Between Colors and Smells.

Experiment 4: Effect of Color Intensity on Scent Perception.

Experiment 5: How Visual and Olfactory Elements Combine to Create Pleasant Atmospheres.
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Exp 1: Memory Duration and Color Association
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e Method: Used interviews and questionnaires. Participants were asked about the duration
neir oldest visual and olfactory memories.
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K:Participants noted the number and type of colors associated with their olfactory
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Exp 2: Color Influence on Fragrance Purity
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e Method: Participants were given five tests, in which

Table 1. Structure of the experiment.

they were shown three cards of different colors Session Scent Card Colors
and sprayed with the same type and dosage of 1 Pure orange Orange, red, blue
eSientia\l (zl_l = __ S 5 “ ylang ylang Yellow, white, green
M2HEEBETHAE > BTR=REBEBFAENFRAH » LIEEME 4 neroli
(=) KA EA 70| = \‘(E: o :
[FIFELE EA T S RYAEH ¥scinnamon Brown, black, orange
3 Vsylang ylang
e Task:They were asked to choose the card that /s orange
smelled most like the "pure" single fragrance, A Pure geranium Red, green, black
measuring the influence of color cues on perceived
. ¥2 orange Orange, yellow, green
purity. 5 )
¥alemongrass
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Exp 3: Neurological Link and Cognitive
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e Method:The first phase presented a predicted 2. Ejiéé e
scenario (e.g., red as a visual stimulus, pomegranate 3. 1‘EL’_'il’j_/’f =
scent as an olfactory stimulus) ; the second phase 4EH/BE

presented an unpredictable scenario
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e Measurement: The time taken to complete a 8. TE/HE

standardized neuropsychological test was
measured to assess cognitive fluency.
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Exp 4: Color Intensity on Scent Intensity 3Bl 5t —
FABSEHRFRENRE A:1%iE HiRE (EO)HRE BN
e Method:Participants were given nine bottles B:10%5 Hi=E+P =T
containing lemon essential oil at varying C:100%fE HREH = ®
concentrations (1%, 10%, 100%) and tinted with
different intensities of yellow. AlE =
MTFSEENEEERRBEEERER (1%, 10%, 100%) A:10% B RI=EHREE B
TREAAEBBENRTF B:10%5 HisE+P=EHR
C:10%fmHiREHR=E

e Measurement:They were asked to arrange the
bottles based on the perceived intensity of the
odor, including colored and no-color control
groups.
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Exp 5: Mental Processing of a Pleasant Atmosphere
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e Method:Participants were asked to elaborate on a
"pleasant atmosphere" starting from a black-and-
white landscape by adding visual (color, shape) and

olfactory elements.
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e Measurement:Collected anc

identified as the main
element.
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analyzed which sensory

element (visual or olfactory) the respondents

atmosphere activating
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Exp 1: Memory Duration and Color Association ioigis/ErsnissaEes

e Duration Range: Visual memory spanned from minutes up to 70 years, whereas olfactive
memory spanned from 3 to 50 years.
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Exp 1: Memory Duration and Color Association ioiEis@ERr s Eae e

e Age Comparison: Olfactive memories were often older than visual ones for the same individual.
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Exp 2: Color-Dependent Fragrance Purity mEassgdEns s

e People's judgments about fragrance purity were influenced by the color they popularly

associate with those scents.
2 EHBRMAENFEIZ RIS ZRR S EHMENEER

e |nthepure orange fragrance test, the orange card was the most chosen.
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e Cognitive Bias: Despite all three cards being olfactorily identical, participants were led by the
color cues, failing to choose the only correct answers, "none" or "all" of them.
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s s 4

Exp 3: Neurological Relationship (Cognitive Performance)saa s muskemiE 2z (SR

e Basis: Free Energy Principle and Processing Fluency Theory.
B B ReREEEN TR £ o

e Hypothesis: Matching odor and visual stimuli could enhance cognitive performance.
e Results confirmed that the time spent on cognitive tasks (Trail-Making Test) was shorter after
coherent (matched) color-smell associations.
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e Limitation: The experiment lacked a fully controlled environment, and a between-subjects
design is suggested for more reliable conclusions.
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Exp 4: Color Intensity on Perceived Scent Intensity rEaEHRkaENE 2

e Results: Showed mixed results. In the test where color intensity was inversely related to odor

intensity (Test 1), most participants correctly ordered the bottles, but a significant proportion
got it wrong.
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e No-Color Control: Without color cuing (Test 3), the ability to correctly order was reduced
(7/24), suggesting color can be helpful in identification.
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Exp 5: Mental Processing of a Pleasant Atmosphere & ASEmOEES
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e 52% of respondents identified color as the primary activating element, compared with 17%
for olfaction.
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e Atmosphere Composition: While visual elements dominate, multisensorial integration was

Important to better com
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e Scent Connection: When scent was the primary driver, the atmosphere was more specifically
associated with a particular geographical location or a familiar lived experience.
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Summary

e Color caninfluence scent perception and judgment of fragrance purity.
e E2RKkAEMNERMEHE o

e Matching color and scent enhances cognitive performance.
FAEHE R A F 1R Rl MR IR o

e Colors dominate emotional responses; scents are significantly tied to memories and comfort.
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Design Implications

e Cognitive Enhancement: Strategic use of color and scent combinations can enhance cognitive
function in educational settings.

AlIETE - EEEIRIETP 0 BERIE AR RIKE S RIIE R0 A IN6E °
e Product Design: Elevate product perception through packaging design.

FEmaeT - SEBEREHEAERAE

e Environmental Design: Influence emotional responses and memory formation in interior
design
IRIGEET | EEARTPREEBRREMECIRAZEK
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