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« BAZEEB S :McDonald’s as a Play Space
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e Research Methods

1. BR 1R : [OEE Happy Meal ~ EWSE{E « PlayPlace ;&
2. WEAEZET DT (D T BRI B AR E A TS T

3. 503 BERRBHEEERFH

4. FYETLEER : LEBRIEMIBEENIG ~ BhEEH « IR T

nt




« #&E1): Early Games & Brand Reinforcement
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#55R2) : Nintendo Partnerships (BEEBERNBEESMAS—)
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« #5E%3): Touchscreens & Consumer Training




« #55R4) : Impact of Super Size Me
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o #5ER7):Pandemic Shift: Family Fun Hub (st Sees s sisa)
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e BEEETEEIFEEN Timeline
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s2ETEYEm (1) : Branding & Game Design
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- E%EtEYER (2) : Productive Play vs Ad Games
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e Conclusion
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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?



Methodology

B Approach: Systematic Literature Review
following PRISMA guidelines.

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

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

B Analysis: Categorized design tasks based on a
review of 5,000 related papers to identify key
collaborative activities



Co-occurrence graph and key design tasks



Results

Conceptual design stage using GenAl: fostering creative expression and stimulating
divergent thinking (RQ1)
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Results

Conceptual design stage using GenAl: fostering creative expression and stimulating
divergent thinking (RQ1)
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Results
Conceptual design stage using GenAl: fostering creative expression and stimulating

divergent thinking (RQ1)
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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)
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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)
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Results
Al-enhanced design collaboration: optimizing divergent and convergent
thinking in design processes (RQ3)
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Results
Al-enhanced design collaboration: optimizing divergent and convergent

thinking in design processes (RQ3)
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GenAl-enhanced conceptual design (GECD) framework

GenAl-enhanced conceptual design framework



Current research status

B Focus on creative expression and design stimulation(RQ1)
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B Dominance of text and image medium (RQ2)
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B Divergent collaborative roles for GenAl and designers in conceptual
design (RQ3)
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Future directions

Adoption and transparency issues when expanding
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GenAl" srole in whole Multimodal and Challenges .in GenAl-
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Synesthetic Interactions: Exploring the Multisensory
Relationships Between Color and Scent in Human Perception
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lllﬂfﬂﬂll(}tlﬂﬂ Background and Mgtlvatmn

The Mystery of Cross-Modal Perception siisane 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 miag=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 Expenmentall]esmn
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.



3.Methodology and Process
+- -

Exp 1: Memory Duration and Color Association :eiEis &R BEaE S

e Method: Used interviews and questionnaires. Participants were asked about the duration
of their oldest visual and olfactory memories.

PR EABEE - A2 BB MR ERAZNREHERELIENFERME o

e Task:Participants noted the number and type of colors associated with their olfactory
memories.
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3.Methodology and Process
+- -

Exp 2: Color Influence on Fragrance Purity
HEaHERMAENTEE

e Method: Participants were given five tests, in which
they were shown three cards of different colors
and sprayed with the same type and dosage of
essential oil.

A2EEETRAS > BTR=REBFRENFTR » LIEEE
FEEER SRIEH o

e Task:They were asked to choose the card that
smelled most like the "pure" single fragrance,
measuring the influence of color cues on perceived

purity.
EKEFEERERA T3 E—FRFR > AUAI=
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3.Methodology and Process
+- -

Exp 3: Neurological Link and Cognitive

Performance A—BNER/EFEE:
S B E S B D AR IR 1. E RN
e Method:The first phase presented a predicted 2.EBEE/=%EE
scenario (e.g., red as a visual stimulus, pomegranate 3. THME/ e &
scent as an olfactory stimulus) ; the second phase 4EE/BE
presented an unpredictable scenario .
E—RB2RT —ERENEE (A AEEREER *Wf‘*mém/@*/*‘*ﬁa
B BEEREREERE) ; 5.8 /Al S
FEMRER 2R T —ERTTEAIELE o 6. A/ XEEE
, 7 HRE /R
e Measurement: The time taken to complete a 8. TE/BAE

standardized neuropsychological test was
measured to assess cognitive fluency.
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3.Methodology and Process
+- -

Exp 4: Color Intensity on Scent Intensity 3Bl 5t —
EREEEHRNEENTEE A: 1% 5 B EE (EO)HE =GR
e Method:Participants were given nine bottles B:10%i5 HRE+H =B
containing lemon essential oil at varying C:100% B HREHS=E
concentrations (1%, 10%, 100%) and tinted with
different intensities of yellow. Al —
MTSEENERERRBERERER (1%, 10%, 100%) A:10%75 HiRE HREE B
TREAE=EEEERMRTF B:10%i5 HRE+H =B
e Measurement:They were asked to arrange the C: 109 HREHAR S
bottles based on the perceived intensity of the e
odor, including colored and no-color control AE=
A:10%15 Hi=E+HE S

groups.
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J.Methodology and Process

—

<+ -

Exp 5: Mental Processing of a Pleasant Atmosphere

BEAREBOE BE]

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.
2XRSHEENR—([EAELSEHMAS

MIRETTRKRERE—E (EAFE

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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*A.Experiment Results

o * -
Exp 1: Memory Duration and Color Association ioigis/ErsnissEas

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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4 Experiment Results
& —

Exp 1: Memory Duration and Color Association ioiEisEmsmsEEaE

e Age Comparison: Olfactive memories were often older than visual ones for the same individual.
FHLLE | EARNRBEREEILERLIEEARZ °




4.Experiment Results
s 4 i

Exp 2: Color-Dependent Fragrance Purity mEassgiliEmnee

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

associate with those scents.
2B EHERMAENHEZ Rt HZR RS B AENEER R

e |nthepure orange fragrance test, the orange card was the most chosen.
AEFEFAGER BB RAREWES [HALE) o

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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4.Experiment Results
s 4 i

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

e Basis: Free Energy Principle and Processing Fluency Theory.
B B ee/REE NN TR 5 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.

fRe% - CECRIAFIRE R B IG R0 R RIR o
E%M% e . HT (CEE) HEEE-mIK4EE @ STEESFIMETRS (Trail-Making Test) BYBFREIEREE

e Limitation: The experiment lacked a fully controlled environment, and a between-subjects
design is suggested for more reliable conclusions.

MEBEER | ERIRIGIFRERE » HEESRFTERBAXHE B Z[ (between-subjects design) LU= I 5E % ©




4.Experiment Results
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Exp 4: Color Intensity on Perceived Scent Intensity rmEamEHRkaEN 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.

ERA—H - TBE

(7/24), suggesting color can be he
mEYERA | EEE

it

BRI E R MBVAIE (Test 1) P > 2B EFFEIEEHY 0 B BEELLAIEE o
e No-Color Control: Without color cuing (Test 3), the ability to correctly order was reduced

BiETs (Test3) F 2

pful in identification.
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4.Experiment Results
s 4 i

Exp 5: Mental Processing of a Pleasant Atmosphere & ASEmOEES

e 52% of respondents identified color as the primary activating element, compared with 17%
for olfaction.

52% B Fh B mERBE T EMNEENTTE * 17% EZFERE o

e Atmosphere Composition: While visual elements dominate, multisensorial integration was
Important to better compose an engaging image.

SUEIRERY ¢ AR BITRGESM > EZRERBSHRNEFBHSIAABHNTERERELE -

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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_ 5.Conclusion

Summary

e Color caninfluence scent perception and judgment of fragrance purity.
e E2RkAEMNERMAEHE o

e Matching color and scent enhances cognitive performance.
FREHE R A Z 1R sasd MR IR o

e Colors dominate emotional responses; scents are significantly tied to memories and comfort.
BT ERRKRE ; RAESCIEMETERZ TR o
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Design Implications

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

SOAIEGR | ERAFIRIER 0 BERIEERERRMRIKE S I IE @Y TR

e Product Design: Elevate product perception through packaging design.
EmssT - SRR HIRAERIME °

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