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Autonomous car data vs. human data
In 2020, the average autonomous car may process 4,000 gigabytes of data per day, while the
average internet user will process 1.5 gigabytes. That means...

1 autonomous car = 2,666 internet users

Mashable
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% of woman majors, by field
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GENERATION X
MILLENIALS
GENERATION Z

1961 1980 1995 NOW

b

Vincent van Gogh Claude Monet Gustav Klimt
203 items 178items 49items

oif
L
Paul Cézanne Henri de Toulouse-Lautrec Paul Klee
21 items 437 items 1,479 items 49 items
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Intelligence driven by data and machine learning

" Signals Assess & Score Segmentation

Continuously, inreal time
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What are smart textiles?

Paradigm shift : Wearable electronics

Hard electronics

e po

v Rigid v Heavy-weight L v' Comfortable v Light-weight )
Portable \
Convenient

Human-friendly
Internet of Things
Big data
Augmented reality

More functional
Etc.

L N SR SRR N SR




What are smart textiles?

Motivations : Smart textile

- Smart textile definition - Smart textile market growth
Textlle Industry [‘I';‘”"Ic P
gy L
0 -
- - "79/
@
o 2016 2017 2018 2019 2020 2021
ﬁ w @ Years 2016 2017 2018 2019 2020 2021
(Source: smart textile, KAMITS)
i Powerful Competitiveness
Clothing type [
e + Electronic devices — New Market
Wearable Platform Various Applications
3/13
What are smart textiles?
Protecti
Protection 1 S;ﬁ?'m
W Sports W teslth

[l Health

Years 2016 2017 2018 2019

2020 2021

34.02%

3345%  29.20%

Health

26.46%

23.31% 19.87%

39.97% 48.23%

(Source: smart textile, KAMITS)

4/13
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What are smart textiles?

L~ + Smart textiles require a
¢ multidisciplinary approach for
their design.
Stimuluz Sensor i

Receives the stimulus and
sends the signal

» Indeed, they are textiles that
include electronics and
interconnections stitched in the

fabric so as to make
components not visible.

J
[ Trigger Control unit
w = They require a knowledge of
Implements the acti Treats the signal and gi H H
e e o textllg design arjd technology, of
be taken chemistry, physics, electronics
and computer science, which is
why they sometimes are
i considered as “textronics”.
5/13

Smart textile for IT Fashion

Next-trend of Fashion ihdustry

Cutecireuit

¥ Fashion Display
— In the fast-growing wearable market, new market value can be created by

convergence of textile-based display technologies and arts.

6/13
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Smart textile for IT Fashion

High performance, reliable textile-based OLEDs
- Soft textile-based OLEDs : Strategy to demonstrate textile based OLEDs

e and

Step2 : Planarization process

e and

Step4 : OLED fabrication Step3 : Barrier deposition

Step1 : Bare fabric

v Fabric-based OLEDs : Bare fabric + planarization + Barrier + OLED fabrication

7/13

Smart textile for IT Fashion

= Demonstration: textile-based phosphorescence OLEDs

Seungyeop Choi et al., Scientific Reports, 2017

8/13
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Smart textile for Training

= Training technology

v Textronics — Numetrex

teprated Sersors
Mutatres paterd penSngteshnsioy- HeAt Rats Meriter Wateh

= The use of conductive fibers together with seamless knitting technology has produced
an engineered seamless sports bra Numetrex™, launched on the commercial market,
which contains totally integrated knitted sensors in specific areas incorporating silver-
coated nylon with cotton covered Lycra™ fabric.

9/13
Smart textile for Training
= Strain and Prassure Sensors “Smart electronic textiles” W Weng et al.
(a) (b) o ] g (6) °

—— Applied strain 80
E

t 40 3 4
.
0 =

10F o
-

O] h h s 2

250 500 750 1@ o 200 400 600 8OO 1000
Time (sec) Cycles
(@ (@) _ —
Composite I 5 W
fiber ] ¥
. ' : = o

ARIR,

AN ey
[QENRVRN i1

Thumb  Index M Ring

= Metallic nanowires with high electrical conductivities could also be introduced into the polymer matrices
to show better performances.

= For example, a styrene-butadiene-styrene fiber embedded with silver nanowires could be readily
obtained by a wet-spinning process, followed by adsorption and reduction of the Ag precursor.

= The resulting composite fiber exhibited a high electrical conductivity of 2450 Scm-! and a breaking
strain of 900%.

= The fibers could be woven into gloves for detecting gestures and human motions.

10/13
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Smart textile for Training

= Capacitive Pressure Sensors

¢) 1000 =
— Sensor Length 40 mm
P — Sensor Length 60 mm P
w 800 #
=2 — Sensor Length 100 mm
=
E >
= 6000 ... Model prediction
§ Extension &
8 400 ° - Retraction /
a P
< o
2 J
S 200 g™ -
7] }‘_'_,:."__..r
Eopsaseee

0 50 100 150 200 250
Strain [%]

)
1500 —
1og Applied Strain f=ghe Sensor output

L AV AV A VAV AV AVAVAVAVAVAVAVAYAY A
P

- AVAVAVAVAVAYAYA

Basg A f=tb "
100 /N /'/\f/ \\ N\
v . :

SDI,/ \y
150! 1 S
| - . ==H:
100 '/;/ g I 3 ’;"“/ \\\
50:’:,.4’ \\;/’r d
0 5 10 15 20 25 30
Time [s]

“Smart electronic textiles” W Weng et al.

a) b) d Cap

!

CS3 Fiber
Sensor c)

, _
1.0}
2mph 15
agc™ IQM
b RES LS/\J\M\/\/\A/\
1.0
s fl Tl L Sl
1.0}

0 1 2 _ 3 : 5 6
Time [s]

11/13

Smart textile for Energy harvesting

= Motivation: needs for textile-based wearable power source

Use of heavy and rigid
batteries
S M Research motivation FEEG—_ .
= The integration of power sources
to the smart textile is critical issue
— of wearable electronic because

l

Problem of compatibility with

the electronic textile
(Source: smart textile, KAMITS)

—>COMEORT

heavy and rigid batteries can
cause discomfort to wearers.

* Textile-based wearable solar cells
are attractive candidate for
solving power supply issue
because wearable solar cells can
supply the electric power
effectively and it has very flexible
mechanical properties and
suitable for practical clothing.

12/13
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Smart textile for Energy harvesting

= Fabrication of textile-based polymer solar cell module

13/13

)(14)— b)b)-

Hmk y«sw\/ _‘

14/13

_56_



. 3t

2010.03~2016.02 Integrated Master's & Ph.D. Program.
Electrical Engineering, KAIST, Republic of Korea
2006.03~2010.02 B.S. Electrical Engineering, KAIST,
Republic of Korea

- 3

- 2018.03~Present Assistant professor, Chonnam National

=M 3T University
- 2017.02~2018.02 Research professor, Kookmin University
(Module system smart fashion platform research center)
- 2016.02~2017.02 Postdoctoral scholar research associate, KAIST (with Prof. Kyung
Cheol Choi)
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E-Biz Fashion

Contents = BRAND!

Var 3

Alibaba Group

" D2T2S2B2C”

Data Trend Supplier Business Consumer

Al & TR HEHA
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E-Biz Fashion Brand
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Development of the Haptic Communication System
for Fashion Image

Jongsun Kim"* - Sangyoun Kim® - Dongsoo Choi® - Jisoo Ha""

“Department of Textiles, Merchandising and Fashion Design, Seoul National University,
2Department of Computer Science and Engineering, Korea University of Technology and
Education

In the fashion industry along with the development of ICT, it is becoming more
common to have experience in indirect fashion images where one acquires information
on a screen rather than direct product experience. In particular, since consumers think
highly of wearing a fashion product actually and touching or feeling a material, a haptic
clue has a core effect on product evaluation and purchase decision (Jeong, et al., 2008 ;
Peck & Childers, 2006). In a situation where fashion product shopping is done by digital
media, consumers perceive the uncertainty and risks intensively, and the absence of
material information or difference from actual material information has a negative effect
on their intention for purchase, increasing the rate of returned goods (Estlick & Feinberg,
1999: Kim & Lennon, 2000). When one experiences a fashion product by images, haptic
sense plays a very important role and most of all haptic experience is a very important
element in experiencing physical attributes of a fashion product in a virtual environment,
There are many consumers experiencing fashion product images in a virtual environment
using VR and AR. Hence, it is a time when the development and application of the
haptic technology is needed to accurately communicate the touch sense of a fashion
product to users.

In a situation where indirect fashion image experience acquiring information on a
screen became common instead of direct product experience, this study aimed to suggest
the haptic experience as a means of increasing the perceived reality of haptic sense
experience through the visual. Hence, the study implemented the haptic communication
system for fashion images and compared it with the haptic sense experience by hand.
Through such a process above, it made an attempt at verifying the haptic communication
system which can deliver a sense of reality. The developed haptic communication system

*Corresponding author : jisooha@snu.ac.kr
- This work was supported by the National Research Foundation of Korea Grant funded by the
Korean Government(NRF-2017S1A5A2A03068271).
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is composed of a visual interface device (a monitor), a haptic interface device, and a
virtual environment. The study set haptic sense factors of fashion materials which can be
experienced by the haptic communication as the density, thickness, elasticity and
flexibility, and selected 6 kinds of real fashion materials for research. It realized the
haptic communication system which allows one to experience the density, thickness,
elasticity and flexibility by Phantom Omni delivering force feedback and converted haptic
sense data of 6 materials to haptic data by adjusting parameter values of damping,
stiffness and mass. User evaluation was conducted to verify the homogeneity of fashion
material’s haptic sense experience by hand and by haptic communication. Factor analysis
to verify the evaluation of fashion material's haptic sense attributes resulted in the
density, thickness and elasticity. As a result of comparing the haptic sense by haptic and
by hand, it showed that for the density and thickness haptic sense experience by the
haptic communication system has greater perceived reality and for the elasticity it is not
the same as real experience. This study has significance in that it firstly designed and
developed the haptic communication system to provide one with haptic experience for
delivering realistic fashion material images and attained important results that it collected
data for follow-up studies through validation by the user evaluation model. These data
may be applied to various areas in addition to fashion materials and it is expected to
give follow-up studies a lot of suggestions.
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Implementing Perceived Simplification Process of Bauhaus in
Fashion Design for Sustainable Design Pedagogy

afstLt
Sooiicistn 0|2t

=

1. Purpose

This study aims to investigate how the process of simplification of fashion design at
Bauhaus implements for sustainable design pedagogy. There are diverse educational
approaches to sustainability with regards to environmentalism and ethical issues in
materials, textiles as well as lifestyle. As a matter of fact, the current suitable design
pedagogy tends to focus on the aspects of materials, and eco-friendly textiles. Regarding
to this, This study suggests the different educational approach for sustainability by seeing
the form of fashion. By doing so, these study investigates the visual grammar for
simplifying the shape of fashion which can be a clue for sustainablity in fashion design.
In oder to see the form of fashion, the visual grammars and pedagogical methods used
on the preliminary course at Bauhaus has been analysed and it named 'perceived
simplification process of Bauhaus' by researcher.

2. Findings

Bauhaus marked the onset of Modernism with its simplified design using basic forms
and primary colours. With simpler design, it manifested as a sustaining and innovative
approach to modern design and a place to nurture students and professors. This
approach then solidified into the rules of its formation and was rooted in the aesthetics
of current design. Through the simplifying process, we can witness the educational
methods for the quintessential form of fashion design. This quintessential form which can
be inferred 'geometric figuration' will be able to be 'prefiguration’ dividing into types for
a minimal design.

3. Value

Through this process, the 'geometric prefiguration' and 'theory of formation' in fashion
design has been analysed and we can witness intrinsic structure and theoretical grammar
in the realm of fashion design. On top of this, by attaining a theory of formation in
simple design, an educational method for perceiving the form of fashion design can
address the following.
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1) Elementary and profound theoretical grammar of veiled shape in simpler design can
be a clue for slow fashion design.

2) Inferred geometric shapes in fashion design from the process can be a prefiguration
and it has possibility to simplify in the process of production. Consequently, the simpler
design process by a prefiguration can make the slower the cycle of fashion.

3) Seeing the form of fashion by simplification process can be a creative design
conception which starts with extremely simplified shapes. It can enables basic or
foundation students to approach to fashion design with less trials and errors.

4. Conclusion

Bauhaus marked the onset of Modernism with its simplified design and architectural
styles using basic forms and primary colours. Accordingly, this dissertation is an academic
discussion of the theory used in the design and form of pedagogical methods used on
the preliminary course at Bauhaus. This affinity in the creation of forms follows shape
rules and the shape rules follow forms. To observe fashion forms, the theory of Bauhaus
taps into the realm of fashion design, merging ideas from Bauhaus simplification using
the visual vocabulary from its pedagogical method. This visual training process can be
applied in both an elementary and profound theoretical grammar for veiled shape
observance in fashion design and it can solidify fashion design for sustainability.
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A Study on the Application of ‘Empathy Map’ Technique in the
Costume Design of Musical

Qin Xiaotong * Mi Jung Hong'
Department of Design, Keimyung University

The image of a character is distinctive in the art of musical, and it is this kind of
symbolic image that helps the audience to remember this musical. This kind of image is
shown through clothing and accessories. Clothing, as an important part of the musical
show, plays the role of revealing the time background, driving the plot to advance,
shaping the image of the character, etc. So we can see that the costume design has a
direct impact on pushing forward the development of the plot of a musical.

However, the costume design of the musical is quite different from the garment
design, and the difference is mainly reflected in the fact that the costume design of the
musical is based on the existing background of the story and features of the character,
which not only embodies the trend of the times, but also shows the personality of the
character. Therefore, a costume designer should make ‘Empathetic Interaction’” with the
characters, thoroughly understand their thoughts and know about the external and
internal features of them when designing costume of the musical, so as to portray the
character images that are more similar to the original figures.

The concept of empathy belongs to the psychology category. In academia, most of the
theoretical analyses about empathy occur in the works of modern psychoanalysts, and
the technique of empathy is mainly applied to psychological counseling, psychotherapy
and other aspects while it is less used in various fields of design. Moreover, the musical
costume belongs to the stage costume. At present, there are many works related to the
theoretical research and evaluative research of the stage costume in academia, but there
are relatively few researches on the design approach and design process of musical
costume.

Therefore, starting from looking for the link between the psychological technique of
empathy and the design process of musical costumes, this study discusses the specific
application method of the technique of empathy in the costume design of the musical.

This study takes three classic musicals, such as “Wicked,” “Miss Saigon” and “Rent,”
which have great differences in terms of costume modeling and story background. This
study puts forward a design approach named ‘empathy map’ and systematically analyzes
the application of the technique of empathy with the analysis of roles in the script and
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the psychology of the audience reflected by the costume designer.

The research results of this study will focus on the analysis of the specific application
methods of ‘empathy in two aspects of musical costume design process - Designers use
‘empathy map’ methods to make ‘empathetic interaction’ with the characters, analyze
their personality, and reflect real and complete personality of characters on the overall
costume modeling by design the costume; They use '‘empathy map’ methods to make
‘empathetic interaction” with audiences as well as check and adjust details of the
costume.

The restoration of the original character through ‘empathy’ method used by the
costume designer is mainly embodied in the fact that the designer infers real external
mental activities and internal features of characters, and restores them to the overall
costume design of the character based on finding out the events which happened in the
growth of characters and their special life experiences. The study uses psychological bases
and ‘Stimulus-Response Compatibility, and analyzes the common psychological reaction
and long-term living status and details of life of those who have experienced such events
with the preliminary analysis of characters in the script completed.

Therefore, the costume designer needs to make ‘empathetic interaction’ with the
audiences from different regions and check whether symbols, colors and other elements
applied to the costume can strike a chord with the audience from their perspective, as
well as check and adjust the use of costume elements. Through the research, it was
necessary to find out the ‘Punctum’ that touches the heart of the audience and guide
the audience to get involved in the plot by using costume elements, so as to achieve the
result of making ‘empathetic interaction’ between the audience and the character.

Combining empathy theory with the costume design process of musical, this study
pursues the perfect integration of the costume modeling and the plot of the musical
through the case analysis of three classic musicals to propose the design method of
‘empathy map’. The purpose of the study lies in providing a complete thinking framework
of design for the costume designer of musical. At the same time, its results can be
applied to the teaching of costume design course of musical in design institutes, which
offer a relatively systematic teaching scheme to teachers of universities.

B References

Zhang, X. (2004). Introduction to musicals. Shanghai. China: Shanghai Musical Publishing
Ltd.
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