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Abstract

In the new era of technology, portable devices are important to connect with the outside world. The Millennial (Y generation) are
the new generation that lived in the fast-moving era of technological. In this new era of technology electronic devices has become
increasingly mobile, portable, and easy, both in physical form and in their application scenarios. This is where a wearable design
technology will in cooperate to give a better accessibility and use. From the natural energy source to generate portable devices
technologies: smart phone, tablet, palm-top computers that are being integrated directly into a garment (smart clothing) or body-
worn accessories. Wearable design technology needs to combine two different elements that are fashion and technology to design
a new concept of intelligent life-style for the Y generation (the millennial) to suit their needs. The objectives in this research is (i)
to offer a wearable design technology for the Y generation in the concept of intelligent life-style for mobile devices, (ii) to design
a wearable design technology that are wearable, provides energy through natural source and perception through aesthetic looks,
and (ii) to encourage the Y generation to adapt themselves in using wearable design technology in meeting the new lifestyle. This
research is limited to combined solar energy to generate portable devices integrated directly into a garment (smart clothing) or
body-worn accessories and the target market is for the Y generation aged between twenty-five to thirty years old. The research
methods that are used in this research are qualitative and quantitative. In the research findings the researcher has create and designed
a wearable design technology for mobile devices for the Y generation with the futuristic look. In the conclusion it is not possible
to create a design that have to combine two different areas. The researcher recommends that before designing process could be
done, the engineering element of the size, flexibility, weight and durability of the solar should be test first.
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1. Introduction

A research wearable design technology where fashion meets technology to design a new concept of intelligent life-style for the
Y generation (the millennial) to suit their needs. When two different areas in cooperate between technology and fashion. In this
new era of technology electronic devices has become increasingly mobile, portable, and easy, both in physical form and in their
application scenarios. This is where a wearable design technology will in cooperate to give a better accessibility and use. From the
natural energy source to generate portable devices technologies: smart phone, tablet, palm-top computers that are being integrated
directly into a garment (smart clothing) or body-worn accessories (Lee, 2005).

Wearable design technologies are clothing and accessories that combine advance computer and electronic technology. It is
close to the body and enables technology to be used in situations where it normally is not possible. The designs often incorporate
practical functions and features as well as making a statement or establishing a technological look.
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It is a term used to describe many different forms of body-mounted technology, including wearable computers, smart clothing,
functional clothing and fashionable technology. The process to make a wearable design technology for mobile devices must be
integrated across the disparate disciplines (Lee, 2005).

Wearable

Wearable
Computers

Figure 1 Relationships among wearable design technologies
Problem Statement

Wearable technology mainly known among the western countries and it has been designed mostly to suit the climate and
technology. Designing a wearable design technology for mobile devices to suit the new concept of intelligent lifestyle needs to
combine between two different areas of engineering and fashion (Lustig, 2005). The partnership has never looked complete for
cooperation between technology and fashion (Chang, 2005). These two different areas have to work together in order to produce
good product to suite the new concept idea of intelligent lifestyle by the younger generation the Y generation.

The search for power solution has always been an issue for wearable design technology. There have been a few proposed
solutions to generate power but until now none are practical. Suggested energy source includes solar heat and movement. The
characteristic to generate high capacity energy source output from small, lightweight, flexible and rechargeable are not possible at
the moment (Hurford in McCann & Bryson, 2009).

Aim of study

The research aims is to design a wearable design technology in the concept of intelligent life-style for the Y generation (the
millennial) to suit their needs.

Objectives

a. To offer a wearable design technology for the Y generation in the concept of intelligent life-style for mobile devices.

b. To design a wearable design technology that are wearable, provides energy through natural source and perception
through aesthetic looks.

c. Toencourage the Y generation to adapt themselves in using wearable design technology in meeting the new lifestyle.

Research Question

This research aims to answer some research questions that are relevant with the research and important to the researcher. The
research questions are:
a.  Who needs wearable technology?
b. What is the design for wearable design technology?
c. Why do they need wearable technology?
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Significance of study

Wearable technologies are known among the western countries and it has been designed mostly to suite the climate and
technology. This product will give a new idea of fashion and technology combined to suite the intelligent life-style for the Y
generation. This research will give a new idea of technology and fashion in cooperated together using solar energy to generate
portable devices.

Limitations

The limitation on this study is to combine two different areas, design and engineering. To combined solar energy to generate
portable devices integrated directly into a garment (smart clothing) or body-worn accessories. The target market is for the Y
generation aged between 25 to 30 years old

2. Literature Review

Fashion and engineering are two different major industries traditionally. When these two major industries collaborate in this
cross-disciplinary sector to develop new products it caused a major difficulty in understanding the language and work practice. To
suits the needs of a new way in sensing the world, it is time to radically rethink the concept of what intelligent lifestyle actually
means. Seymour (2000) says that fashionable technology refers to the connection of design, fashion, science, and technology.

According to Lee (2005) the term 'wearable technology' refers mainly to electrical engineering, physical computing, and
wireless communication networks making fashionable style wearable works. Lee (2005) also describe the term ‘wearable’ is
generally related to wearable computing components that drive the belt clip worn on the body in a pocket or slings. They are
portable, task-oriented work accessories used by the cooperative who need information at their fingertips. According to Mann
(1998) a wearable computer is a computer that is subsumed into the user's personal space, controlled by the user, and has both the
patience and the interactions of operations, which have always been and always accessible.

Braddock & O'Mahony (1999) says that the new technologies in textiles contemporary are narrowing the gap between art,
design, engineering and science. Technology and design are coming together to produce new high-quality product for the consumer
not only for the technology but also with the design elements to express their individualistic.

Lee (p43, 2005) says the terms describing a genre of clothing that functions at a whole new level - electronic. Smart clothing,
functional clothing and fashionable technologies are the new fashion for the future trend to implement toward the era of
technological. With all kinds of technology product such as the portable devices like smart phone, tablet, palm-top computers that
are important for the user to stay connected. Wearable design technology will help to recharge the devices using natural source of
energy.

According to Seymour (2008) there are a few categories such as electronic fashion, interactive interfaces, scientific couture,
sensual being and tangible touch, wearable explorations and social fabrics that could show the fashionable technologies. In each
category fashion and technology are not different apart from each other to create new idea of design and technology.

Figure 2 Levis Red Wire DLX Jeans (2006). Hong Kong with Levi Strauss & Co Europe S.C.A (Belgium). Keywords:
wearable iPod controls, Red Wire DLX jeans, Fiddler joystick, Seymour (2008)
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Figure 3 Velveteen Edwardian Jacket with iPod controls (Angel Chang 2007) Keywords: fashion ready-to-wear, camouflage,
heat-sensitive.

Natural energy source such as the solar energy to generate portable devices are one way to go green. Hurford in McCann and
Bryson (2009) says that generation of power has always been and will continue to be a problem for smart clothes and wearable
technology. The perfect size of battery in generating power for portable devices that is small, lightweight, flexible and rechargeable
with high capacity and output are hard to combine all the features in one technology especially for wearable. Danigelis (2012)
takes the view that every minute on the activities, outdoor adventurers dreamed to leave the battery. Heimbuch (2010) comment
that there seems to be little indication that fashion incorporating those solar cell is improving at all. There are still much to improve
in the designing part for smart clothing in using flexible solar panel.

As Zemke, Raines & Filipczak (2013) says that the millennial are the first generation to grow up immersed in digital media.
The millennial are also called as the Generation Y, the Net Generation, and the Digital Generation. They are the generation who
are interested in the advancement of technology and communication and connected 24/7 globally with colleagues, parents,
information and entertainment. Zemke, Raines & Filipczak (2013) states that the Millennial are born between the year 1980 until
2000. According to Zemke, Raines & Filipczak (pg.121, 2013) digital technology —and it was as natural as breathing for Millennial
kids.

“For them, technology is as natural as air,” says Frank Gregorsky as cited in Zemke, Raines & Filipczak (2013). Technology
and the Y generation are not separable because of the era they are living in since they were born. The Y generation needs and use
the technology as if they are one. They are living in the intelligent life-style where they live it in one sense or another. This is where
wearable design technology will offer exquisite design and technical solutions integrated with everyday objects.

My Body

My Fashion

My Reachable Objects

My Living Enviroment

Figure 4 The concept of intelligent life-style
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3. Methodology

There are several methods used in this research to obtain data collection from primary data and secondary data by the researcher.
The data includes sampling methods and analysis. In this third chapter the researcher focuses on the method used in this research
study. A mixture of methods comprises of both quantitative and qualitative methods used to obtain the information needs in
developing the research study for Wearable Design Technology for Mobile Devices. Quantitative method used in this research are
in a form of pilot test by using questionnaires whereas for qualitative, the researcher made an in-depth study and evaluation based
on observation. The data received will help to identify the objectives that have to be accomplished in doing this research. The
information gained will be analyzed in detail to rule out any obscurity. Hence research will be carried out in stages until a conclusion
can be made.

Research
Methodology "

Primary Data ‘

|
4
1

B Klang Valley Area '
5
Lol Y Generation Aged 25- 30
4 1]
vt
4
Pilot Test QA

Figure 5 Shows the research methodology for wearable design technology

The sampling begins with identifying the problem statement in this research. After the issued have been identified, questions
are drafted base on the demographics and general knowledge on wearable design technology. Once the questionnaire have been
drafted it can be distribute to the respondents. After the survey have been distributed and answered, the survey must be collected
to be analyzed.

Toile

Final Design Pattern Making Experimentation

Detailing Sewing Process Fabric Cutting

Final Product

Figure 6 Work flow on the first process of wearable design technology until final product

4. Analysis and results

Based on the results analyzed form observation session, the researcher found that the Y generation are attached with the
technology and uses the portable devices most of the time. Through the survey conducted, the researcher focused on the respondent
living in Klang Valley area aged between 20 to 34 years old. The survey that has been conducted on the 23 and 25 of November
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2018 in Suria KLCC and Sunway Pyramid around 11.00am to 9.00pm from 164 respondent of the Y generation will guide the
researcher throughout the design development process. There are two sections in this survey which are Section A for Demographics
and Section B for General knowledge on wearable design technology.

Figure 7 Observation along LRT Taman Jaya to KLCC route

Based on the data analyzed collected in for design preferences shows that 76 percent of the respondents are aware about
wearable design technology. The respondent agreed that wearable design technology should combine between two different areas
that are fashion and technology. Looking at Diagram 1 on products choose by respondent more on smart clothing by 37 percent
rather than body-worn accessories less by 29 percent.

Selection product by the Y
generation

W Smart clothing

m body-worn
accessories

Diagram 1 Pie chart shows the percentage of product selected by the Y generation

The analyzed data in Diagram 2 shows the element preferred by the respondent for wearable design technology. It shows the
percentage choose practicality by 16 percent, technology by 14 percent, space or smart space by 13 percent, wearability by 12
percent, energy by 8 percent and connectivity by 9 percent. The respondent agreed that wearable design technology should be able
to recharge portable devices using solar energy. The safety of using the solar energy does not shows any concerned for 80 percent
of the respondent while another 10 percent shows concerned using the solar energy on their body. The analyzed data in Diagram 3
shows 60 percent respondent choose medium weight material while 40 percent choose heavyweight fabric for wearable design
technology
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Elementin designing Wearable
Design Technology

m Wearability

M practicality

H space or smart space
H energy

M technology

B connectivity

Diagram 2 Pie chart shows the percentage of element in designing wearable design technology

Material preferred fo Wearable
Design Technology

m Medium weight fabric

m heavyweight fabric

Diagram 3 Pie chart shows the percentage of material used in designing a wearable design technology

The analyzed data in Diagram 4 showed the percentage of price preferred by respondent to buy wearable design technology. It
shows that 52 percent of the respondents are willing to buy a wearable design technology priced range between RM300 to RM500.
Meanwhile 45 percent of the respondents are willing to buy a wearable design technology priced ranged between RM500 to
RM1000.

Price prefered by the
respondent

3%

‘ B RM300-RM500
H RM500-RM1000
RM1000-RM5000

Diagram 4 Pie chart shows the percentage of price preferred by respondent to buy wearable design technology
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In the product development process, the researcher has done some toile to test the proportion and structure of the product. The
process then goes to the making of the prototype using the actual material proposed. After the final product are finished the
researcher had done a post test survey on the Y generation to get their opinion on the design, aesthetic look, usability and
technicality on the solar charger attached to the design.

Figure 8 Product assembly process

OVERALLL PRODUCT EVALUATION

DESIGN 3(Messenger Sling Bag) 77%

DESIGN 2(Dress)
m OVERALLL

DESIGN
EVALUATION

DESIGN 1(Jacket)

T T T
60% 65% 70% 75% 80%

Diagram 6 Design 1 evaluation (jacket)
5. Conclusion

In conclusion to the research conducted, it is concluded that wearable design technology has become a product that should be used
by the Y generation to encourage them to adapt themselves in using wearable design technology in meeting the new lifestyle. The
design offers a wearable design technology for the Y generation in the concept of intelligent life-style for mobile devices and also
provides energy through natural source and perception through aesthetic looks using the flexible solar to recharge the portable
devices. It is also useful for the consumer that always on the go. Looking through the final 3 products, the first product that is the
jacket with flexible solar inserted at the back of the jacket are much more practical that the second product. The problem of doing
the design refers back to the size of the flexible solar used to design the two products. Otherwise for the third product that is more
practical in terms of usage where the sling messenger bag can also be worn as a back pack. The product also gets a positive response
from the respondent because of its practicality and looks. Before the design process, the flexible solar panel should be in the right
size, weight and flexibility to assure that the design are more comfortable to worn by the user. The material that used to produce
the jacket and dress are not suitable with the Malaysian climate because of its heavy material and makes it even hotter when wearing
it.
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6. Recommendation

After going through some process of research, design and producing, the researcher believes that the first consideration should be
identifying the size and material of the flexible solar panel before engaging to the design development. The researcher also
recommends that the research be further more on the material of the solar cell to be combined with fabric. The researcher
recommends that before designing process could be done, the engineering element of the size, flexibility, weight and durability of
the solar should be test first. The researcher also recommends that this research to be continued for the usage of future technology
that will be suitable for Malaysia consumer.
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