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Foreword by Chair

June 14" 2019 “the 12" Taiwan Digital Media Design International Conference”
has been held in Asia University. The topic is “Digital Humanity and Technology Cross-
Field Innovative Application”. Many proactive topics about contemporary digital
including interactive design, affection design, game design, visual aesthetic, animation
narration, art creation and wisdom application have been incorporated into the features
and themes of humanity. This digital humanity and technology cross-field application
regarding digital technology exchange and industry innovative design applications will
be widely discussed for Taiwan industries competition. We provide some platforms for
you to share industry businesses, and also have Al-related lectures, and for industry and
academia face to face exchange, as well as 56 academic theses reviews, by which you
can share the latest ideas and innovative performances. Through the different
viewpoints and visions, we can have better discussions between scholars, researchers,
and businesspeople. This contribution to Taiwan digital media design industry
development will count heavily.

1™ volume, there are two overseas theses and

The first issue of journal in the 1
three Chinese theses that have been published including (1) original thesis, “A Design
Study of Accessible Web Menus”, which is focused on five Web interfaces design that
have been widely used, as to examine the situations among the designs in applications;
(2) original thesis, “Application of Color Modularization to the Design of Reusable
Bags for Environmental Sustainability”, in order to solve the problem of bags
sustainability, ISM is applied to analyze consumers’ preferences to bags colors. This
research took Piet Mondrian style as a way to design; with color designs, help sustain
and develop the products for business benefit; (3) Chinese thesis, “Discussing the
Influence of Memory Color on the Quality of Color Image from Saturation, Brightness
and Hue”, study examines the color differences between objects color and memory
color, meantime based on the “like” and “beauty” that have been defined by people to
obtain the value of saturation, brightness, and hue. The findings will be the values that
affect the color image quality for printing; (4) Chinese thesis, “Cultural Creativity
Strategy — Case Study in Restaurants Converted from Old Houses in Kaohsiung City” ,
based on old house reuse related literature reviews to explore how the over 40 years old
houses in Kaohsiung city can be reused and become restaurants; among 14 cases, the
research found out that old elements repairing and old-new elements comparing are the
best way doing recreation; (5) Chinese thesis, “The Preliminary Study on the
Information Processing Dilemma of Internet Rumor in Elderly Person”, which is
focused on the fake news on the net. By means of content analysis, examine the rumor

conversation in the elders’ line as to carry out the content code and explore the



interaction between massagers. Research found out that the elders are easy to be
controlled by the rumors and the topics that the elders may concern with. Through
rewriting to reach the purpose.

Out of 14 theses in this issue of journal, there are five theses have been
published after the examination by the anonymous experts. Thanks for the academic
papers from different fields. By which we can expand the study range as to assist

examiners to process professional academic researches.

Kuo-Kuang Fan

2019.6.29
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ABSTRACT

To meet the needs of society for allowing disadvantaged people to have better access to the internet, the
Taiwanese Government has been actively promoting web accessibility since 2002. However after years
of trial, they are still unable to achieve the expected progress. Menus are the main media type that users
interact with a website and also where the users receive most of the information. Therefore, it is essential
to focus on the importance of Web Menu Accessibility. This research aims to focus on Web Menu
Accessibility. We first established the most common menu design from case studies, then applied it to
the five different templates of web accessibility sites provided by Taiwan Foundation for the Blind.
Results show that Drop-down menu, Fixed menu, and Synchronized menu should be the types of menu
most appropriate to be utilized in web accessibility sites. The availability of these menus is also a major

factor to be considered for web accessibility.

Keywords: Availability, Human-Computer Interaction, Menu, Visual Aid, Web Accessibility

1. Introduction

To date, the majority of web designs have not
been considerate to the handicapped, causing
unpleasant user experience and forming negative
association. To change this issue, many countries
have been actively promoting the concept of web
accessibility. Countries such as the United States,
Australia, Portugal, Canada, and England had
already commenced the legislative process for
web accessibility within the government as early
as 2000 to aid the needs and secure the rights of
people with disabilities. In Taiwn, the issue was
brought to public awareness late and unclearly. It
also has not been given any significant
consideration, resulting in underdevelopment of
internet access for the disabled.

In order to preserve the rights of the disabled
group, the World Wide Web Consortium (W3C)
first proposed that web design must comply with
the “Web Accessibility” concept. The purpose
was to allow every user to easily receive
information and messages through the internet.

Accessibility can be defined as “availability” in
this paper. The executive branch in Taiwan has
classified each website, which contains web
accessibility functions under Web Accessibility
websites, and started promoting the construction
of web accessibility websites starting in 2003. But
overviewing the web field in our country today,
the concept of web accessibility is still not
generally being considered; in addition to that, the
lack of resources, software, and educational
training has caused low progress on web
accessibility and made it a challenge to the
country’s web accessibility project plan.

The usage of websites in the modern world has
been growing widely and quickly, thus assisting
users to correctly find the information they need
through websites has become an important issue.
In order to help users successfully obtain the
information they need, web menus have become
the most common tool and are an important
element in website structure. If a web menu is not
designed properly, it can often cause difficulty for
the users navigating the website. As web
technology continues to improve, styles and
designs of web menus start to vary and become
distinctive; aside from the traditional web menu
design, more multifunctional, well decorated, and
interactive menu designs emerge. Not all types of
web design menus match the requirements of web
accessibility websites though. Most of the
complicated interactive web menu designs cause
users to lose focus, are misunderstood, and/or
cause failure of navigation (King, Evans &
Blenkhorn, 2004; Thatcher et al., 2006),
especially for the visually impaired. This study
focuses on web menu designs that could cause the
failure of navigation for visually impaired users
and discusses the feedback from web users of
different types of web menu design. The research
aims to assist in resolving the problem and
improving user experience of websites at all
levels.

2. Literature Review

2.1 Web Accessibility

Accessibility defines the different levels and
needs of web users, or the technology aiding
disabled people to receive information from a
website. To allow disabled users to efficiently
navigate and receive information through the
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internet, one important factor for a website is its
accessibility (Slatin & Rush, 2002). Web
accessibility means the disabled can utilize all
functions of the internet through supportive tools
and successfully receive information from the
web page. The founder of the World Wide Web,
Tim Berners-Lee, stated that the objective of web
accessibility was how to globally achieve “public
sharing” through the internet (as quoted in Chang,
2007).

In the field of web design, the principle of
achieving simple navigation has always been the
first thing to consider when creating a website.
With the promotion of web accessibility, web
design conceptualization elevates to a deeper
level, causing much confusion for web designers
in judging the difference between simple
navigation and accessibility. This study aims to
not limit any possible web design while
maintaining web accessibility. What must be done
is to satisfy different types of users and to allow
them to give similar feedback for a website.
Simple navigation thus means, under certain
circumstances, how a website can provide
effective navigation and user satisfaction.

WAI (Web Accessibility Initiative) made use of
web accessibility as their subject of promotion. In
1999, WALI published the first version of “Web
Content Accessibility Guidelines 1.0” (WCAQG),
but some content and guidelines were not clearly
defined, thus causing a lot of confusion. In June
of 2018, “Web Content Accessibility Guidelines
2.1 (W3C, 2018) was published as a W3C
recommendation web standard. Based on WCAG
1.0 of WAI, Taiwan produced an instructional
web accessibility guidebook to provide more
detail and information for web designers to
accurately understand how to create an accessible
website.

2.2 Visually Impaired Internet Usage

The objective of web accessibility website design
is to satisfy all internet users. However since
interface design generally uses a visual sense to
provide communication, visually impaired users
deal with the most difficulty in navigation (Huang
& Chao, 2007). Visual impairment ranges from
poor visual acuity, narrow field of vision and
other barriers, to the common designation of
complete blindness, all of which can cause one to
feel uneasy. Generally, this could be categorized
into two subjects, “blind” and “amblyopia”,
depending on the degree of visual barrier.

2.3 Sitemap and Menu

Specially mentioned in the “Web Accessibility
Building Specifications,” to avoid users being
disoriented in the process of using websites, web
pages must provide guiding information, a site
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tour, a sitemap etc., allowing users to successfully
search for their desired information. Liang (2002)
explained the importance of menu design towards
guiding users, especially the homepage menu. It
could define the entire website structure, allowing
users to find the browsing path and their current
position on the webpage. Kuo (2006) stated that a
web menu not only presents the entire site
structure but also serves as an entrance for each
subpage, providing users with a clear point of
direction. Beaumont, Gibbons, Kerr, and
Stephens (2002) believed that menus are a very
important element of web design. They can
directly provide users with clear understanding of
the structure of the website. Every website
contains at least one set of menu design. Proper
design for a web menu is important because it has
a direct impact on whether the website has good
maneuverability and whether it provides the
message correctly.

This study combines the perspectives of Norman
(1991), Shneiderman (1998), Fang (2003), and
Kuo (2006) to consider the connection between
different options of the action of the mouse trigger,
then applying it to the five types of web menus -
Fixed menus, Synchronous menus, Drop-down
menus, Laminated menus, and Pop-up menus.

2.4 Principles of Web Menu
Accessibility

Currently, researchers across the world only
discuss the principles of maneuverability towards
web menu design. Study and research towards the
guide of web accessibility showed that some of
the guidelines stated are similar to the principles
of the researchers. So, this study lists 18
maneuverability web menu design principles
(Whitaker, 1998; Fleming, 1998; Beaumont et al.,
2002).

3. Research Method

3.1 Research Structure

This research project was separated into three
different stages. The first stage was the “Pretest”,
where a literature review and research
conceptualization were studied, then finalizing a
resolution for an experimental website and
questionnaire.

The second stage was the “Evaluation”, wherein
the process of evaluating and experimenting on
the website were done. During this process, the
evaluators should not only discover the principles
of web accessibility but also come up with a
solution to modify the design of the website.
Evaluators handed out questionnaires to visually
impaired people and web designers, and
evaluated the result and feedback of both parties
to fix and adjust the experimental website.



The third stage was the “Experiment.” Subjects to
be given the experiment to were regular computer
users; they tested using the modified web
accessibility website by following the directions
given by the Instructor. Then, the subjects were
asked to fill out a questionnaire based on a Likert
Scale. Based on the experiment result, researchers
derived the best menu design for web accessibility.

3.2 Pretest

The researchers studied the 50 websites that
joined the contest “Free on Web.” Judging from
the structure, content, design, and accessibility
requirement of each website applied, the website
of the Taiwan Foundation for the Blind (TFB) was
selected as a reference for this research. Based on
the reference, the research focuses on five
different menu design modifications for TFB,
including a Fixed menu, a Synchronous menu, a
Drop-down menu, a Laminated menu, and a Pop-
up menu (Figure 1), for its linked pages,
information, and content, while maintaining the
original structural design.
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Figure 1. Five types of menus to explore

Before the actual experiment, the researchers
must first conduct an interior test. Testing
standards were built on the country’s “Web
Accessibility Testing System”, and after passing
the minimum requirement for AAA level set by
the Executive Branch, the research may move on
to the next process, which was the actual user
experimentation.

| Nien-Tsan Wang | Cheng-Da Ji |

3.3 Evaluation

After the Pretest, space for improvement and
revision remained. Thus moving on to the second
stage, we evaluated the experimental website and
revised the parts that needed alterations.
Evaluators were divided into two different groups.

The first group was 2 people with visual
impairment. Due to their weak vision, the visually
impaired often face the difficulty of web
browsing, which means that their feedback and
comments are valuable and objective.

The second group contained 30 web designers
who, with their professional background, may
produce an effective web design to solve the
problems visually impaired people experience.

The evaluating method was first allowing each
subject to navigate the experimental website.
Next in the process was “Question and
Answering”, where the proponent asked
questions based on principles of accessibility and
offered suggestions for modification. After both
steps, a compiled chart was made from the results
of the most agreed upon solution and suggestion.

3.4 Experiment

Based on the results of the previous stage,
corrections and modifications to the menus were
executed in this stage, both satisfying the needs of
visually impaired people and adhering to the
requirement of the web accessibility principle.

Each designed experiment was executed
independently. The target subjects for the
experiments were regular web users who
volunteered, or were randomly selected at
national libraries across the country. Each
experimental website required 40 users; a total of
200 subjects were needed as there were 5 different
websites. To distribute without bias, the subject
was asked to draw a raffle to determine which
website they would be navigating. Each subject
was given specific directions, and after the
experiment, the subject was requested to answer
a questionnaire. The feedback provided helpful
reference to improve each web design and its
menu, then the evaluation was checked and scaled
using the Likert Scale.

3.5 Questionnaire Design

The questionnaire designed for this research is
“semi-structural.” Internet experience and
accessibility evaluation questions were asked
with multiple choice answers provided, as well as
tasks given to the subject requiring him/her to fill
in the blanks of the questions. Upon completion
of the questionnaire, researchers and evaluators
checked the responses to ensure that they were
credible to be considered as an effective
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questionnaire. The questionnaire included three
parts.

The first portion of the questionnaire was to gain
insight into the user experience towards the
internet, allowing researchers to understand the
effects of the menu design on different levels of
users.

The second part of this questionnaire was to
check on the task completion given to the subject.
The subject could find the information needed
through the experimental website. The answers of
the subject allowed the researchers to correctly
know if the subject had navigated the website
properly based on their given task.

The third part of the questionnaire (see Appendix)
was the evaluation of website’s accessibility; this
section was divided into 4 categories which were
Perceivable, Operable, Understandable, and
Robust. The subject was asked to answer the
questions based on their feeling while navigating
the website. Each set of questions also contained
a throwback question to help justify the
effectiveness of this questionnaire.

3.6 Reliability and Validity

The test on reliability was based on Cronbach’s a
value to justify the consistency between the
categories of Perceivable, Operable,
Understandable, and Robust. When the value of a
increases, it means the content and detail of each
page are closely related, and the content is
strongly consistent.

The test on validity used the Content Validity
method. This method allows the questionnaire to
accurately evaluate the accessibility and design
principles of the website menu. Then based on the
subjects’ feedback, changes and modification
could be made.

4. Data Analysis

4.1 Analysis of Single Factor Value
Change towards Menu Style and
Accessibility

In the evaluation of accessibility, there is a

significant difference between different groups of
website examinees (F=8.024, p<0.001), meaning
that examinees of different websites provided
varying evaluation results (Table 1).

4.2 Analysis of Each Menu and its
Accessibility towards Single Factor
Value Change

Examinees of different websites
differing values under these categories.

Perceivable (F=5.028, p<0.001), Operable
(F=10.554, p<0.001), Understandable (F=3.606,
p=0.007), and Robust (F=6.537, p<0.001). These
values show that different groups of examinees
provided dispersed feedback and evaluation
towards different types of category. See details in
Table 2.

4.3 Analysis of the Accessibility of
each Related Category

provided

On the analysis of each category, the results prove
the connection between each category. Among
them, Perceivable and Operable hold the closest
relation with a high value (r=0.799, p<0.001)
while the least connected is between Robust and
Understandable (r=0.722, p<0.001). See details in
Table 3.

4.4 Reliability Analysis

The summed up reliability value of this
questionnaire is 0.945. Based on the research of
Nunnally (1978), as long as Cronbach’s a value is
greater than 0.7, it is in the range of acceptability.
Therefore the reliability of this questionnaire is
credible. See details in Table 4.

5. Discussion

5.1 Evaluation of Accessibility

The results show that Fixed menus and Drop-
down menus provide effective accessibility, thus
a higher rating received on the evaluations.
Meanwhile, Laminated menus and Pop-up menus
received a lower rating of evaluation in the
experiment. Drop-down menus are the best option

Table 1. Analysis result of menu and accessibility

Dimension Menu Mean Std. Deviation F Sig.
Fixed 82.650 13.716
Synchronous 77.975 15.464
Accessibility  Tp G own 85.050 14.828 8.024  0.000%*
Evaluation
Laminated 74.750 15.700
Pop-up 67.650 16.717

#p<0.05, **p<0.001
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Table 2. Results of menu and accessibility towards single factor value change

Dimension Menu Mean Std. Deviation F Sig.
Perceivable Fixed 21.600 3.790
Synchronous 20.870 4.040
Drop-down 21.700 3.770 5.028 .000%**
Laminated 19.920 4.300
Pop-up 17.820 4.590
Operable Fixed 20.600 5.0778
Synchronous 19.200 5.0647 10.55
Drop-down 22.475 5.0433 4 .000**
Laminated 18.200 5.1150
Pop-up 15.550 4.9920
Understandab ~ Fixed 21.550 3.5873
le Synchronous 20.250 4.3308
Drop-down 21.625 4.1428 3.606 .007*
Laminated 19.775 3.5983
Pop-up 18.700 4.8155
Robust Fixed 18.900 2.8084
Synchronous 17.650 3.5845
Drop-down 19.250 3.1029 6.537 .000%**
Laminated 16.850 4.3415
Pop-up 15.575 4.4886
*p<0.05, **p<0.001
Table 3. Analysis on the result of each category
Perceivable Operable  Understandable Robust
Perceivable Pearson’s r 1 0.799™ 0.796™ 0.796™
sig.(2-tailed) 0.000 0.000 0.000
Operable Pearson’s r 0.799" 1 0.757" 0.754"
sig.(2-tailed) 0.000 0.000 0.000
Understandable Pearson’s r 0.796™ 0.757" 1 0.722™
sig.(2-tailed) 0.000 0.000 0.000
Robust Pearson’s r 0.769™ 0.754™ 0.722™ 1
sig.(2-tailed) 0.000 0.000 0.000
Table 4. Reliability analysis
No. of Questions ~ Cronbach's Alpha Value Total Value
Perceivable 6 0.792
Operable 6 0.891
Understandable 6 0.767 0.945
Robust 5 0.832

for web accessibility, as they effectively satisfy
the users and lower the navigation difficulty; Pop-
up menus remain to be the type of menu that does
not fit into the design for web accessibility.

5.2 Detail Evaluation of Accessibility

Menus may be set to be the main function of a
website, but to justify whether the menu allows
users to properly navigate, the menu must be
evaluated by the four categories - Perceivable,
Operable, Understandable, and Robust. This
research analyzes each type of menu based within
the four categories and obtained higher ratings for
Fixed menu, Drop-down menu, and Synchronous

menu. The difference is also least between the
three above menus, which means that they meet
the standard requirement for web accessibility.
On the other hand, based on the Operable
category, the value differences between each
menu are higher, meaning that user feedback
varies under the evaluation of Operable. From the
rating result, Drop-down and Fixed menus
received the highest rating, Drop-down menu
being the best. Ergo the research believes that
based on the four types of categories for
evaluation, the rating from the Operable category
has the most impact towards Web Menu
Accessibility design.
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5.3 Appropriateness between Menu
Design and Web Accessibility

Multiple analyses had shown that Drop-down
menu provides the best accessibility, but when
web designers are producing web accessibility
websites, they cannot be limited to only Drop-
down menus. Yu and Roh (2002) suggested that a
Drop-down menu provides effective searching
while a Fixed menu provides better browsing,
both possessing their own advantages.

Based on the research result of Tullis et al. (2005),
a Drop-down menu minimalizes web layout
spaces, not requiring scrolling; a Synchronous
menu allows users to view all buttons at once,
providing a lot of convenience.

Hochheiser and Shneiderman (1999) stated in
their research that a Synchronous menu takes up
more space in the webpage; though convenient
for some users, they suggested not to use this in
the majority of web design.

From previous researches and studies by different
scholars, Fixed menus, Synchronous menus and
Drop-down menus all received good feedback
under consistency evaluation, but based on the
evaluation of Operable, Synchronous menus fell
behind the other two.

During the Evaluation Stage, several designers
mentioned that a Synchronous menu provided too
much information when hovering and led to long
scrolling for the web page, while the two visually
impaired examinees considered this type of menu
convenient. The feedback supports the research
claim that Fixed menus, Synchronous menus, and
Drop-down menus all provide good accessibility
for web accessibility sites; web designers may
choose among the three types when constructing
websites, but must be cautious when choosing
Synchronous websites, as it may distort and/or
complicate user vision when operating the menu.

6. Conclusion

6.1 Appropriate Web Menu
Accessibility Style

Web Accessibility aims to allow all users to
successfully retrieve information they need from
a website, especially for those visually impaired.
Assisting disabled users to effectively obtain
information is very important. This research
studied five menus under web accessibility,
attempting to determine the appropriate type of
menu for different user groups. The experiment
results showed that Drop-down menus, Fixed
menus, and Synchronous menus have the highest
rating, providing good accessibility for websites
and at the same time satisfying the needs of
visually impaired users. However when using a
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Synchronous menu, the appropriate amount of
buttons must be considered otherwise it may
disturb users.

6.2 Menu Operation is the Key to
Accessibility

Even with fulfilling the standards of Perceivable,
Understandable, and Robust, the operating
function of menu design must be properly
assessed. Especially for web accessibility, it must
provide a distinctive type of operation. For
instance, the most common tools to operate a
personal computer are a keyboard and mouse;
utilizing these tools to properly manage the web
menu is important. Aside from studying the
guidelines and principles for web accessibility,
making changes to the settings of a website menu
can improve the accessibility of a website.

6.3 Importance of Menu Accessibility

To create a good web accessibility website, the
first requirement is to design the page under the
web accessibility criteria. For the menu portion,
design studies may be referenced from
proponent’s research on web accessibility. Menu
accessibility may be divided into four categories:
Perceivable, Operable, Understandable, and
Robust. The effects of these four types vary, but
the ability to maintain their consistency means
that the menu is constructed with good
accessibility. After website production, allowing
different users to test the website and provide
feedback and suggestions can prompt revisions
and improvements for creating the ideal “web
accessibility” website.
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Appendix. Questionnaire of accessibility

Perceivable

QI. It is easy to find each button under the
menu of the website.

Q2.  Menu buttons are clearly displayed.

Q3.  The menu of the website is unified in

every page.

Q4.  Menu buttons and website content are
designed differently.

Q5.  Desired menu button can easily be
found.

Q6.  Each section of the menu is properly
organized.

Q7.  The menu is not well presented.

Operable

Q8.  Itis easy to operate the menu.

Q9.  The web menu can easily be navigated
through the keyboard.

Q10. Menu operation aligns with user’s
habit.

QI1. Menu operation allows user to quickly
find the desired link button.

QI12. It feels easy to navigate the menu
through the keyboard.

Q13. Menu operation meets user expectation.

QI4. Menu operation does not meet user
habit.

Understandable

QI15. Menu helps lead to the desired content
and information.

Q16. Menu does not require user memory.

Q17. Menu allows user to understand the
website structure.

QI18. Menu displays visited webpage.

Q19. Menu’s main and sub categories are
well divided.

Q20. Amount of menu buttons displayed are
adequate.

Q21. It takes a lot of time and memory to
understand the menu.

Robust

Q22. Menu works properly.

Q23. Menu leads user to their desired pages.

Q24. Menu adequately gives user feedback.

Q25. Menu provides enough detail and
information.

Q26. Menu satisfies user needs.

Q27. Menu does not function properly.
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ABSTRACT

To resolve the problem of product sustainability for reusable bags, the interpretive structural modeling
(ISM) approach was used in this study to determine and analyze the correlation between different color
combinations of reusable bags. Afterwards, the product hierarchy is then built by the decision making
trial and evaluation laboratory (DEMATEL) approach so that the importance of color to design and the
resulting effects can then be determined. The cluster analysis by the analytical network process (ANP)
is also implemented in order to analyze the market. The framework with the optimal weight among
several modularized color schemes is determined accordingly. A case study on the design of reusable
bags was inspired by a Mondrian artwork. Based on the linguistic information, it demonstrates the
creation of new color schemes from the proposed systematic grouping method. A color coding rule is
proposed and applied to the modularized development of colored products. The results that are
obtained from this case study allows a designer to determine the factors of common color schemes and
color matching. As a result, the most effective colors can be highlighted for improving the color
schemes of sustainable products.

Keywords: Product Color System; Color Module; Interpretive Structural Model; Analytic Network

Process; DEMATEL.

1. Introduction

Connectivity exists between independent colors,
and by adopting different arrangements or
combinations of color, the same colors being
selected may possibly generate different types of
imagery or feelings. As a result, the connecting
relation of the product color system (PCS) is an
important factor. It will affect the image in the
human eyes. To satisfy various customer
demands in a highly competitive market, a new
method of color combination is proposed in this
study for the design of PCS. Hanada (2013)
conducted the semantic differential (SD) of color
with emotions, and analyzed the statistical
characteristics of individual factors and data.
There are three factors and components that is
being extracted from the factors and independent
components. Based on the analysis results of the
independent components, the potency factor of
the evaluations is determined to be individual
emotion colors. Moon and Kim utilized
emotions and colors related to music, and
classified emotion colors by modules, and each
constituent music color can be divided into small
segments to phrase music colors (Hsiao & Liu,
2005). Chin proposed a color combination
scheme with a design implantation by a
hierarchical scene structure which is the same
color as the buildings. He provided a scheme
with automatic color combination, utilized true
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images which served the purpose of color
arrangement and employment, and made color
layouts even more flexible (Chin, 2012). Unever
(2002) proposed that colors of buildings are
different, because of distinguishing features of
different types of culture and history. To prevent
color combinations or surface colors from
disharmony, he proposed that colors should
possess the impression of being attractive,
warming to the heart, and delightful to the eye
based on his study on separated color blocks. He
studied the design of a complicated color block
arrangement on housing. And determined the
position where it's easy to see and perceive at the
inlet blocks (U". never R. & O", ztu” rk LD,
2002). To make room colors more diversified,
Xiao investigated a variation of color blocks and
appearances of real room colors by
psychological experiments and research, and his
results showed rooms with colors which appear
to be lighter, richer, and more colorful (Xiao, et.
al.,2010; Lee, et. al.,2012).

Lee diversified the product development by
employing ISM techniques (Hsiao & Liu, 2005).
He adopted the method of structured models
with a clear hierarchy to assist the design of user
interfaces, in order to satisfy different
requirements of a design, and to enhance the
design efficiencies. In 1972, Warfield conducted
the relevance analysis of society system by ISM
(U". never R. & O", ztu” rk LD, 2002) to resolve



the problem of complicated society relevance.
Lin et al. adopted a method of AHP which had
been adapted to assess the importance of
customer requirement during the developmental
process of the product, and clarified the
structural relations between the interdependency
of customer requirements by using ISM
techniques (Lin, et.al., 2006). Wang proposed an
evaluation model which integrates FDM, ISM,
and ANP, which assists decision-makers in the
selection of developmental items, and reduce the
costs and risks (Wang, etal., 2013). Lee
demonstrated with real cases that ISM can
deconstruct by using the fuzzy analytic network
process (FANP) of conceptual models. And
opportunities of sales, costs, and risks of product
complications can be effectively and precisely
calculated (Lee, et.al., 2011). Tseng proposed to
simultaneously employ the theory of mixed
fuzzy set and the method of ANP. He checked
the two types of structures which provided the
capability of investigating the problems and the
standards in the field of the green supply-chain
in the management (Tseng, et.al., 2014). Yeh
utilized methods of DEMATEL and ANP to
investigate the factors of investments on the
development of wind power and the community
on safety, quality, environment, and ecology. He
gathered relative weights of the related standards,
and these can serve as a reference for enterprises
and governments (Yeh & Huang, 2014). Chang
utilized the method of DEMATEL to analyze and
predict potential suppliers in the electronics
industry, and assisted enterprises in precisely
predicting supplier performance including the
key indicator of cargo consignation. His
approach affects the selection of suppliers,
although it may not comply with the expectation
on the supplier, it can still effectively assist

enterprises in selecting the most suitable
supply-chain management to manage the
suppliers  (Hsu, 2012). Cheng utilized

DEMATEL to investigate the causal relationship
between food and the service quality provided
by restaurants to determine improvements of
service-quality in resturants. He treated the
results as a reference for the strategic planning of
service quality and the resource for the
recombination of strategic decisions (Yang, et. al.,
2013). The results provided the industry with a
new perspective, increasing the dimensions of
hotel service quality based on limited resources
(Cheng, et.al., 2012).

Based on the reviews mentioned above, a new
method that had not been practiced before will
be proposed in this study. This new method
generates color modules by the means of
division by ISM into groups, clusterization by
DEMATEL and ANP. This study is based on the
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concept proposed by Dutch artist Piet Mondrian
(1872 ~ 1944) that "basic forms of beauty" are
constituent of geometry forms. His works are
mostly constructed by vertical and horizontal
lines, but the composition of his works presents
the aesthetic perception of harmonious order
(Chijiiwa, 1990). The methods of ISM,
DEMATEL, and ANP are utilized in this study to
establish a system of color combinations, and the
work "Composition A" by Mondrian is selected
as the case study. The color combination of his
artwork is reproduced in a more rational way
with a certain regularity. The professional
swatch was published by Dainippon Ink and
Chemicals, Inc is adopted as the color encoding
system in this study. Inside this swatch, colors
are organized by tonality (Wright, et. al., 2012).
The ISM approach is utilized in this study to
analyze the relations between various color
schemes of PCS and DEMATEL is used to
calculate the intensity and the relation between
various color schemes (Chang, et. al.,2011;
Milani, et. al., 2013).

For the purpose of analyzing the market
demands, a questionnaire survey was conducted
in this study. The questionnaire includes the
evaluation of imagery of the semantic
differential proposed by US scholar, Osgood.
(Charles, et.al., 1957; Osgood, 1952). Besides,
most of the earlier studies did not establish the
modularization of PCS in various markets and
neither had the optimized weight distribution of
the general-purpose colors and individual colors
had been discussed. At the moment, many
applications of colors are typically developed
based on customer demands. As a result, the
concept of market segmentation, there is a
interlacing relation between products with
diversified colors and the diversification of
consumers. The investigation in this study is to
find the arrangements of color schemes
demanded by each cluster and the market
segment and the results serve as the overall
distribution (Bafiulsa & Turoff, 2011; Feng, et.al.,
2010). Finally with the analysis of ANP, a
supermatrix can be established to acquire new
schemes of color combination.
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E

Figure 1. The artwork of "Composition A" by
Mondrian.

2. Outline of The Research Process

The purpose of this study is to establish the
modularized relation between market
segmentation and color layouts from their
correlation and to carry out the design of product
families. The flowchart of the research process is
shown in Fig. 2. The methods which are adopted
include: ISM, DEMATEL, and ANP and the
operating procedure is summarized below:

(1) Construct the relation matrix.
(2) Generate the reachability matrix.

(3) [Ilustrate the
elements.

hierarchical relation of

(4) Draw the distribution chart of elements.

(5) Establish the DEMATEL matrix from the
reachability matrix.

(6) Determine intensities of their relevance.
(7) Investigation group samples.

(8) Establish supermatrix sets.

(9) Obtain weights of elements.

(10) After establishing groups and market
segments by ANP, the presentation of the
optimal weight of the PCS module can be
obtained
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| This case study |

]

| Mondrian case design |

!

| Build relative matrices between components-1ISM |

)

| Generate a reachability matrix-1SM |

| Illustrate the hierarchical relations of elements-ISM |

| Draw the distribution chart of elements-ISM |

!

| Matrix of DEMATEL |

1

| Influence-relation matrix |

|

| Samples for investigation in this study |

| Additional market segmentation identified-SPSS |

!

| Build the supermatrix set-ANP |

I

| Acquire elements’ weights-ANP |

I

| Develop product series |

Figure 2. The flowchart of research

methodology.
3. Theoretical Background

By means of the color modular design, a
partially common color, products with different
types of imagery can be created. As a result, it is
important to effectively utilize modular design
methods from the beginning to establish the
corresponding relation between various color
modules. And this approach assists in the
diversified designs of products. The methods
adopted by this study and their related theories
are explained respectively in the following:

3.1 Basic concepts and the
development process of ISM

The relativity between elements of PCS can be
analyzed by means of the method of ISM. And
the allocation of various color elements can be
optimized to develop a series of diversified color
products (U”. never R. & O, ztu” rk LD,2002;
Hsiao & Liu, 2005; Lin, et. al., 2006; Lee, et. al.,
2011; Tseng, et. al, 2014). The operating
procedure of ISM is explained and summarized
by Hsiao and Liu (2005) in the following.

Step 1: Construct a relation matrix

compare the relations, a directional relation
matrix [A] is formed using the relation (aij)
between one element and another. The four
major principles are as follows:

(1) For the constituent element aij, if i has an
impact on j, aij=1; if not, aij=0.



(2) For the constituent element aji in the reverse
direction, if j has an impact on i, aji=1; if not,
aji=0.

(3) If the two elements do not affect each other,
aij=0 and aji=0.

(4) If the two elements affect each other, aij=I
and aji=1.

Step 2: Generate a reachability matrix

The reachability matrix [R] is deducted from the
incidence matrix [A] if a Boolean n-multiple
product of [A] + [I] uniquely converges to R for
all integers , where is an appropriate
positive integer, [I] unity matrix, and + is
addition in Boolean sense. Matrix [R] represents
all direct and indirect linkages between
components. Relation transitivity is a basic
assumption in ISM.

Step 3: Generate a pairwise output matrix

According to the result of the reachability matrix,
select elements with aij=aji=1; that is, the
elements that affect each other (aij=land aji=1).
A technique for cluster retrieval is inserted in the
ISM process to identify components that
influence one another and form a loop. Similar
algorithm has been used in the graph theory. The
reachability matrix [R] multiplies the transposed

T
matrix of [R], say [R]T; thus in [R]-[R] ,
components and mutually interact if

r.r.
Ul = displays the output matrix of

T
[R]' [R] , in which clusters of components can
be identified easily by rearranging component
order.

Step 4: Generate a rearranged matrix

Clusterize the elements that affect one another in
the output matrix of the reachability matrix.
reveals four clusters in the system, namely {1},
{2, 6}, {3, 5, 7}, and {4}. Trace back to the
element correlations in the reachability matrix to
generate a rearranged matrix. The order of
reachability matrix [R] is rearranged, and the
clustered components are integrated and treated
as a single entity.

Step S: Illustrate the element hierarchical
relations

The hierarchy graph then is obtained by
identifying a set of components in matrix R that
cannot reach or be reached by other components
outside the set itself, removing the set from the
original matrix [R], and then repeating this
process for remaining matrix until a unique set
of nodes that no other nodes can reach is then
obtained.
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Step 6: Draw the element

distribution graph

D+R_D-R

According to the reachability matrix, adding up
the scores of the elements in each row to
generate D and the elements in each column to
generate R. Calculate the values of D+R and
D-R to generate a reachability matrix
determinant.

3.2. Decision Making Trial and
Evaluation Laboratory (DEMATEL)

As shown above, this approach can assist in the
understanding of complicated causal
relationships  and  calculate the causal
relationships and the degrees of influence
between all of the factors. This method can
further establish structural models of network
relations and investigate the complex relations of
influence between factors by graphical methods.
The procedure of the investigation in this study
is divided into four steps (Keramati & Salehi,
2013; Gabus & Fontel,1972; Gabus & Fontela,
1973; Fontela & Gabus, 1976; Fontela & Gabus,
1974]:

Step 1: Obtain the average influence matrix

The reachability matrix obtained by using ISM is
then further utilized by DEMATEL to carry out
the analysis of the degrees of influence between
various indices. In other words, the degree of
relation of direct influence of index i on index j
between various perceptions can assist in
acquiring an N*N  direct influence matrix
A= [aij ]nxn .

Step 2: Transformation into normalized direct
influence matrix

The direct influence matrix A can be further
normalized by Eq. (1) and Eq. (2), and the direct

influence matrix after normalization is
D =[d; . , which is a matrix with zero
diagonal.

D = kA (1)

k=min1/max Y a,.1/max 3 a; o
mm{ miax;a” mj?‘x;a“} i i,je{l2,..,n} )
Step 3: Calculate total influence-relation
matrix

After acquiring the normalized direct influence
matrix, Eq. (3) can be used to construct the
overall influence matrix T of network relation
chart, where | is an identity matrix.

1JDMD/Vol.11/N0.1/2019 11



Application of Color Modularization to the Design of Reusable Bags for Environmental Sustainability

T=D+D’+D’+..+D*=D(1 +D+D’+...+ D*")
[(1-D)(1 -D)"]_D(I -D*)(1 -D)"
k — o0, D" =[0]

T=D(1-D)" yhen

nxn (3)

0<Yd <1,0<Yd <1
WhenD:[dij]"x", OSdij<l’ <§ i =0 <; i

Step 4: Result analysis

n

The summation along columns (-

n

t, =t

j
the summation along rows ( i ) of the
matrix mentioned above are utilized to establish

=N, by 1)

) and

index vectors

’

influence

and € =(CerrrCyonnsCy) which are defined by
Eq. (4) and Eq. (5), where r represents other
indices being affected by r, C represents being
affected by other indices. The horizontal axis
vector (I + €) could be obtained by adding r and
C. This value indicates the degree of relation
between indices, and is called prominence.
Similarly, the vertical axis vector (r - C) is
obtained by subtracting ¢ from r. This value
represents the intensities of affecting or being
affected by indices, and it is also called relation.
Generally speaking, when (r - C) is positive, this
indicates that the index is in the reason group.
Contrarily, if (r - c) is negative, then this
indicates that the index is in the effect group.

T z[tij]nxna i, J =12,...,n

r= [Ztu} =[t ], =)’
=t na

“)

C:[itu} =[t;]ha = (€ Cjrenns €)'
i=l Ixn (5)

where vector I' and vector C respectively
represent the summation of rows and columns of

T= [tij ]nxn ]

the overall influence matrix

ISM can assist in finding the correlation between
various factors, but it fails to identify the
intensity of influences between factors. The
reachability matrix that is obtained by ISM in
this study is utilized in order to make up for the
ISM approach’s deficiency. And the DEMATEL
matrix has also been utilized to determine the
connection intensities of factors, which serve as
an important index of the connectivity between
colors.

3.3 Cluster analysis
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Cluster analysis is typically conducted on data
which has been processed in advance. Based on
the distribution of similar data, objects are
divided into several groups and similar objects
will be assigned to the same group. Based on the
distribution attributes, data that require to be
classified will be divided into a plurality of
domains. Data in the same group is provided
with homogeneity (or similarity), while data in
different groups is provided with varying
heterogeneity. Cluster analysis is based on the
degree of varying density of data. Firstly,
specimens are placed in an n-dimensional space
(N = variable), and the distances or the degree of
similarity between specimen in the space will be
calculated. In this study, the main representative
users on the market are selected as the specimen
for carrying out the classification of different
groups.

AHP is one type of multi-objective decision
method, and it is majorly applied to uncertain
situations and decision problems with multiple
assessment criteria. The purpose of developing
this approach is for the systematization of
complex problems and for decomposing the
hierarchy from different levels. Via the
determination by quantization, the priority of
hierarchy elements can be found and
comprehensive assessments can be conducted to
provide decision-makers with the adequate
selection of wvarious schemes (Keramati &
Salehi,2013).

When applying AHP to handle complex
problems, there are generally six steps as
follows:

Step 1: Delimitation of problem: For a
system where problems reside, all essential
factors which could possibly affect the
problem are included into the problem. The
planning  group is  simultaneously
established to limit the range of problems.

Step 2: Construct hierarchical framework:
The members who conduct the cluster
planning should brainstorm to find the
assessment criteria and sub-assessment
criteria which will affect the problem
behaviors and the characteristics of
alternative schemes.

Step 3: Questionnaire designing and
investigation: The pairwise comparison of
each hierarchy element is conducted on
certain elements within the upper level of a
hierarchy as the assessment criteria. For this



purpose, a questionnaire was designed for
each pairwise comparison. On a scale of 1 to
9, decision-makers or members within the
decision group were asked to fill in a form
and the questionnaire has to clearly narrate
the problem of each pairwise comparison.

Step 4: Examination of the hierarchy
consistency: Based on the results obtained
by the questionnaire survey, pairwise
comparison matrices can be established.
Then the eigenvalues and eigenvectors of
each pairwise comparison matrix can be
determined by using
computers, and the consistency of a matrix
can be examined at the same time. This
procedure is a preliminary examination.

calculators or

Step 5: Selection of schemes: If the overall
hierarchy passes through the examination
for consistency, then the prioritized vectors
of alternative schemes can be obtained.
Under the condition of only one
decision-maker, it is required only to acquire

the combined scores (priorities) of
alternative schemes. When there are
multiple  decision-makers, then the

combined scores of alternative schemes of
each decision-maker must be calculated
respectively. Finally the weighted combined
scores can be acquired by means of a
weighted-average method (such as the
method of geometric mean) to determine the
priority of alternative schemes.

Similar to AHP, ANP also assists in
acquiring the relation between each other by
pairwise comparisons. There is also a scale
of 1 to 9, and a scale of measurement for
comparison. ANP allows for an inner
dependence inside clusters and an outer
dependence between clusters as well. It
supplies a full framework which comprises a
link between clusters and elements (Yu,
2002). The method of ANP is divided into
two major portions:

1. The first portion is the control hierarchy,
which means the network relation between
the criteria and the sub-criteria. It affects the
interior relations between the two systems.
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2. The second portion means the network
relation between elements and clusters.

The network relation can present the
relevance between various criteria. The
limiting influence between each control
criteria can then be calculated and form a
super matrix. Finally, each super matrix will
be assigned an adequate weight according to
its own priority in the control hierarchy after
a comprehensive assessment.

4. Application Of Case Study And Case
Verification

The Mondrian design serves as the

foundation for this study (Chijiiwa, 1990),
and the DIC encoding system serves as the
basis of the modular design of product
colors (Wright, et. al., 2012). The case study
design shown in Fig. 3(a) has twenty color
combinations, and the corresponding DIC
codes are shown in Fig. 3(b).

Figure. 3. The figure of case study design.
4.1 ISM Calculations

By means of pairwise comparisons between
various color schemes, the relation matrix of
ISM can be established and the connection
relation can be formed from small color
blocks connecting to a large color block and
weak color schemes connecting to strong
color schemes (shown in Fig. 4a and 4b).
There will be color schemes left behind and
these color schemes will fail to achieve any
connection relation. From the analogous
color blocks and color schemes in Fig. 4c, the
relation matrix of colors can be established
as shown in Table 1. By adding the 20*20
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matrix in Table 1 to the identity matrix and
carrying out the Boolean operation, the
reachability matrix between color schemes
the operations
converged and the results matrix are shown
in Table 2.

can be obtained after

Based on the reachability matrix, the
interacting elements can be determined, i.e.,
elements with which aj=aj=1. The output
matrix generated is shown in Table 3. The
output matrix of the reachability matrix of
all elements affecting each other is shown in
Table 2, and the relativity between elements
of the reachability matrix can be traced back
to generate a rearranged matrix as shown in
Table 4. From the means of the fifth step of
the analysis by ISM, which is mentioned in
Section 3.1, the reachability matrix can be
divided into a six-level hierarchy and the
flowchart of ISM relations is shown in Fig. 5.

From the means of the sixth step of the
analysis by ISM, the values of D+R, D-R can
be obtained by calculations and the results
are shown in Table 5. And the results can be

used in drawing the relation chart of D+R
and D-R, such as shown in Fig. 6.

j:(ﬁ

Cl

(a) (b)
()

Figure 4. ISM-related connection

graphs.

TABLE 1. The relation matrix between colors.
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TABLE 3. The output matrix of the reachability matrix between colors.
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TABLE 4. The rearranged matrix between colors.
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Table 5. Element values of D+R_D-R by ISM.
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Figure 5. The flowchart of ISM correlations.

Dominant
D-r

wdl -
Main problem arca

Dominanted

Figure 6. The relation chart of D+R and D-R

The modularization of colors can then be
established based on ISM by taking
advantage of the relations shown in Fig. 6.
By applying the correlations obtained in Fig.
5,
generated and the definitions of which are in
the following:

four modularized clusters can be

Modularized cluster 1: Mi={C1, C2, C5, C6,
C7}. The first module comprises five color
portions.

Modularized cluster 2: M={C3, C4, C13,
C16}. The second module comprises five
color portions.

Modularized cluster 3: Ms={C8, C9, C10, C11,
C12}. The third module comprises six color
portions.

Modularized cluster 4: Ms={C14, C15, C17,
C18 C19, C20}. The fourth module comprises
four color portions.

4.2 DEMATEL calculations

The values that are obtained by the
transformation of the reachability matrix of
ISM can be substituted into the calculations
of DEMATEL. These values enhance the
intensities of the factors of various color
schemes of ISM and it can serve as the
reference data for a design. The procedure is
described in the following:

Step 1: Obtain the average influence matrix

The data of the reachability matrix of
ISM can be transformed into a direct

influence relation of index ! on index J ,
and a 20x20 direct influence

A= [a'ij ]nxn

matrix can be acquired by
averaging the results as shown in Table 6.

TABLE 6. Direct influence matrix.

C8 (6% C10

Cl1

1 C12 C13 Cl4

o
<
oo
=
=]

cloololklolilelkrlolele——|2
collllllellelele el
— == o= == === === =3
— =l R
clolkleki ol |?
colllollelellelklelelel?
colllllel~lrllelelelelq
clololk I Ilollelele

cloololkloliolkllolelelele

clololkloklolelelolelele

Cl15

(=l el ) g e e -] ) @) @) @) ) ) )

SRR IFICILICICIOLILIOIOIC

(=l el () ) )l @) @) ) ) @) ) ) ) ) ]

'—"—‘OOOOOOOOOOOOOQ
'—n—'—oo»—w—u—u—n—»—w—u—w—u—g
'—"dOOOOOOOOOOOOOQ
OOOOOOOOOOOOOOOQ
OOOOOOOOOOOOOOOQ
OOOOOOOOOOOOOOOQ

1
1
1
1
1
1
1
1
1
1
0
0
1
1
1
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cil6 0 0O 1 1 0 0 0 0 0 0 0 0 1 0 0 1 0 0 0 0
ciz 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0
cig 0 0 1 1 0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 0
cro 0 0 1 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 1 0
c0 0 0 1 1 1 0 1 1 0 0 0 0 1 0 0 1 0 0 0 1

Step 2: Normalized direct influence matrix

The direct influence matrix can be
normalized by Eq. (1) and Eq. (2), and the

N after

D=[d,
direct influence matrix L]
normalization, it can be acquired as shown

in Table 7.

TABLE 7. Normalized direct relation matrix.

Color C1 C2 C3 C4 C5 Cé c1 c8 C9 C10 C11 C12 C13 C14 C15 C16 C17 C18 C19 C20
C1 0.200 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
2 0.200 0.200 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C3 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C4 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C5 0.000 0.000 0.200 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C6 0.000 0.000 0.200 0.200 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C1 0.000 0.000 0.200 0.200 0.200 0.200 0.200 0.200 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C8 0.000 0.000 0.200 0.200 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
9 0.000 0.000 0.200 0.200 0.200 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C10 0.000 0.000 0.200 0.200 0.200 0.000 0.000 0.200 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C11 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
C12 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
C13 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
Cl4 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.200 0.200 0.200 0.200 0.000 0.000 0.000
C15 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.200 0.200 0.200 0.000 0.000 0.000
C16 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.000
C17 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.200 0.000 0.000 0.000
C18 0.000 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.200 0.200 0.000 0.000
C19 0.000 0.000 0.200 0.200 0.200 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.200 0.000
C20 0.000 0.000 0.200 0.200 0.200 0.000 0.200 0.200 0.000 0.000 0.000 0.000 0.200 0.000 0.000 0.200 0.000 0.000 0.000 0.200

Step 3: Obtaining the total The total influence-relation matrix of the
influence-relation matrix network relations can be calculated by Eq. (3)
as shown in Table 8.
TABLE 8. Total influence-relation matrix.

Color Cl @ 3 c4 cs C6 7 c8 9 C10 Cll Cc12 C13 Cl4 Ci1s Cl6 C17 Ci8 C19 €20
Cl 0.250 0.000 1.250 1.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.250 0.000 0.000 1.250 0.000 0.000 0.000 0.000
C2 0.313 0.250 1.563 1.563 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.563 0.000 0.000 1.563 0.000 0.000 0.000 0.000
C3 0.000 0.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
C4 0.000 0.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
C5 0.000 0.000 1.250 1.250 0.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.250 0.000 0.000 1.250 0.000 0.000 0.000 0.000
C6 0.000 0.000 1.563 1.563 0.313 0.000 0.000 0.250 0.000 0.000 0.000 0.000 1.563 0.000 0.000 1.563 0.000 0.000 0.000 0.000
C7 0.000 0.000 2.344 2.344 0.469 0.250 0.250 0.375 0.000 0.000 0.000 0.000 2.344 0.000 0.000 2.344 0.000 0.000 0.000 0.000
C8 0.000 0.000 1.563 1.563 0.313 0.000 0.000 0.250 0.000 0.000 0.000 0.000 1.563 0.000 0.000 1.563 0.000 0.000 0.000 0.000
C9 0.000 0.000 1.953 1.953 0.391 0.000 0.000 0.313 0.250 0.000 0.000 0.000 1.953 0.000 0.000 1.953 0.000 0.000 0.000 0.000
C10 0.000 0.000 1.953 1.953 0.391 0.000 0.000 0313 0.000 0.250 0.000 0.000 1.953 0.000 0.000 1.953 0.000 0.000 0.000 0.000
Cl1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.333 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Cl2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.333 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
C13 0.000 0.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Cl4 0.000 0.000 1.953 1.953 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.953 0.250 0313 1.953 0.391 0.000 0.000 0.000
C15 0.000 0.000 1.563 1.563 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.563 0.000 0.250 1.563 0313 0.000 0.000 0.000
Cl6 0.000 0.000 1.000 1.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 0.000 0.000
Cl17 0.000 0.000 1.250 1.250 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.250 0.000 0.000 1.250 0.250 0.000 0.000 0.000
C18 0.000 0.000 1.563 1.563 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.563 0.000 0.000 1.563 0.313 0.250 0.000 0.000
C19 0.000 0.000 2.539 2.539 0.508 0.063 0313 0.406 0.000 0.000 0.000 0.000 2.539 0.000 0.000 2.539 0.000 0.000 0.250 0.000
C20 0.000 0.000 2.539 2.539 0.508 0.063 0.313 0.406 0.000 0.000 0.000 0.000 2.539 0.000 0.000 2.539 0.000 0.000 0.000 0.250

. (r+c) .
Step 4: Analysis of results affected by other factors. is called

The fourth step is to calculate the
prominence and relation by the summation
of each row and column shown in Table 9.
Vectors I' and C can be obtained, where
I' represents the index affecting other
factors and C represents the index of being

prominence which represents the relation

intensity between indices, and (r-c is
called represents  the
intensities of indices affecting or being
affected by others.

relation which

TABLE 9. Calculating and obtaining the summations of prominence and relation.
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C1 Cc2 C3 Cc4 Cs5 Co c7 Cc8 c9 C10 C11 C12 C13 C14 Ci15 Ci16 C17 C18 C19 C20

r+c 3.31 3.94 30.84 30.84 5.89 3.81 6.53 797 591 591 6.32 6.32 34.50 591 6.22 34.50 6.92 591 591 591

r-c 219 344 2684 2684 039 3.06 478 334 541 5.41 499 499 2319 541 509 2319 439 541 5.41 5.41

4.3 Cluster analysis

Based on the cluster analysis mentioned
in Section 3.3, further investigations can be
conducted on Fig. 6 which is a case design
to understand the
between users and color schemes. The PCS

figure, interactions
market can be segmented by degrees of user
preference, and the terms used in SD include
beautiful, favorite, natural, pellucid, and
delicate can be utilized to represent the color
schemes affected by the criteria. By utilizing
the cluster analysis data, users in the same
group are provided with similar preferences,
and users in different groups should have a
different preference data.

The results that are acquired by the
questionnaire are divided into groups based
on their proportions, and the required
characteristics of every cluster can be
determined then. The resulting scales and
weights are obtained and the clusterization
results of these four groups are obtained as
shown in Table 10.

Table 10. Characteristics of market
segmentation and clusterization.

Market . Favor Natu Delic
. Beauti . Pelluc
segmentation/eval ful (%) ite  ral id (%) ate
uation criteria 7 (%) (%) 7 (%)

Cluster1(31.6%) 215 186 153 173 273

Cluster 2 (28.1%) 21.8 188 139 193 262

Cluster 3 (18.2%) 219 192 162 169 258

Cluster 4 22.1%) 225 138 174 174 289

The four color modules classified in Fig. 5
correspond to the four different market segments
being divided in Table 10. The four different
market segments have then been classified and
analyzed by the questionnaire survey, and all of
the sample data are calculated to generate the
relation matrix for the weight calculations. The
results obtained were differentiated between four
groups and they further form the standard
weights of four modules. Firstly, the average
weights of the relation matrix, which correspond
to the SD modules in every group, were
calculated as shown in Table 11. Then on each
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cluster module, the averages of standard weights
of the evaluation matrix for the SD assessment
obtained are shown in Table 12.

TABLE 11. Average weights of the relation
matrix between clusters and modules.

Cluste W81$ht ltefn/ Modul Modul Modul Modul
consideratio
r el e2 e3 ed
n
Clupte Beautiful 0185 0.175 0.148 0213

Favorite 0.092 0276 0.142 0.158

Natural 0.191 0.118 0.071  0.087

Pellucid 0237 0231 0327 0216

Delicate 0.295 0.2 0312 0.326

Cluste

Beautiful 0258 0.139 0.217 0.341

Favorite 0.068 0243 0.115 0.081

Natural 0211 0.118 0.102 0.182

Pellucid 0241 0231 0307 0.161

Delicate 0222 0269 0259 0.235

Clugte Beautiful 0172 0159 0.159 0.281

Favorite 0.087 0228 0.21 0.048

Natural 0381 0249 0.169 0.291

Pellucid 0172 0172 0238 0.172

Delicate 0.188 0.192 0224 0.208

Clugte Beautiful 0251 0.102 0271 0.281

Favorite 0.082 0.182 0.108 0.061

Natural 0261 0217 0.126 0.261

Pellucid 0272 0172 0285 0.168

Delicate 0.134 0327 0.21 0.229

The interactions between evaluation standards
and component clusters result in complex
network relations between various individually
segmented markets, and different evaluation
standards will lead to different resulting weights.
As a result, when every standard is being
considered, the weights of varying degrees
demands between color schemes of a case study
can then be obtained. On the other hand, when
the series of every component combinations are
taken into consideration, the weights of varying
degrees of demands for each assessment
standard are also different. In other words, the
interaction between evaluation standards and the
modules are not only a hierarchical relation but
also a relation between networks and feedback.
Fig. 7 indicates the network between evaluation
standards and modules.



TABLE 12. Average weights of the related evaluation matrix of cluster evaluation.
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Market Weight item/

N . Beautiful Favorite Natural Pellucid Delicate
segments consideration
Module 1 0.261 0.112 0.278 0.391 0.261
Cluster 1 Module 2 0.134 0.241 0.244 0.132 0.182
uster Module 3 0.224 0.348 0.16 0321 0.258
Module 4 0.381 0.299 0.318 0.156 0.299
Module 1 0.316 0.094 0.392 0.361 0.219
Cluster2 Module 2 0.281 0.348 0.069 0.072 0.251
uster Module 3 0.182 0.309 0.143 0271 0.179
Module 4 0.221 0.249 0.396 0.296 0.351
Module 1 0.218 0.152 0.362 0361 0.203
Cluster 3 Module 2 0.137 0.247 0.172 0.105 0.261
uste Module 3 0253 0275 0.132 0.241 0211
Module 4 0.392 0.326 0.334 0.293 0.325
Module 1 0.269 0.139 0.291 0.379 0.269
Module 2 0.097 0.339 0.176 0.085 0.097
Cluster 4 Module 3 0.273 0.361 0351 0.326 0273
Module 4 0.361 0.161 0.182 0.21 0.361
criterion Al (beautiful) is based on major
factors of the market segmentation being
Market considered, i.e., {W27, W28, W29, W210}; A2
Marke
Segments Cluster A (favorite) is based on major demands of the
. market segmentation, i.e., {W37, W38, W39,
valuation .
Criteria W310}; A3 (natural) is based on another
major factor set of the market segmentation
odun being considered, ie., {W47, W48, W49,
NModules

Figure 7. Network between evaluation standards

and modules.

4.4 Processing ANP data obtained

The analysis technique by ANP, which is
described in Section 3.4, is utilized for the
product group development of modular
designs. Here its operating procedure is
explained:

Step 1: Establishing the supermatrix cluster.
The supermatrix is a weight matrix which is
provided with ten levels. It is determined by
a one-level group which is shown in Table
10, and is composed of a five-level
evaluation standard which is shown in Table
11 and a four-level modular PCS color
scheme which is shown in Table 12. This
forms a supermatrix which is shown in Fig.
8.

The weights of the five evaluation standards
based on the market segmentation are {W12,
W13, W14, W15, W16}; the evaluation

W410}; A4 (pellucid) is based on the major
factors of {W57, W58, W59, W510}; A5
(delicate) is based on considering major
factor set of the market segmentation, i.e.,
(W67, W68, W69, W610}. The supply M1
(Component 1) is based on considering
major factors of the market segmentation,
ie, (W72, W73, W74, W75, W76}, M2
(Component 2) is based on another major
factor set of the market segmentation being
considered, i.e., {W82, W83, W84, W85, W86};
M3 (Component 3) is based on the major
market segmentation, i.e.,, {W92, W93, W94,
W95, W96}; M4 (Component 4) is based on
considering another major factor set of the
market segmentation, i.e., {W102, W103,
W104, W105, W106}. The summation of all
weights along each row must be "1,
otherwise the supermatrix will not converge.
The value of "0" indicates that two elements
do not interact with each other.
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Figure. 8 The super-matrix of the case study.

Step 2: The unweighted matrix of the market

group data can then be calculated and the
results are shown in Fig. 9. The data from
the unweighted matrix obtained in Step 1
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are repeatedly calculated until it converges.
After its convergence, the summation of
each row of the supermatrix is "1", also the
weight of each column no longer changes.
The super-weighted matrix is shown in
Fig.10.

Step 3: The evaluation of development for
each product line is proposed and product
series based on the weights of color schemes
can then be obtained. During this step, the
output data of the supermatrix is being
integrated. That is, the weight of each
column of the supermatrix is combined with
the data of market segments that is
established during the development of
product series. This approach let designers
conduct the modular design of various types
of color schemes as required.
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Figure 9. Unweighted matrix of the market cluster data.
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Figure 10. Super-weighted matrices of clusters.

Based on Step 3, the ANP data is
processed by individual operations of four
supermatrices as shown in Fig.10. The
weight each market is

of segment

| Hsin-Hung Lin | Yuh-Shihng Chang |

distributed to the optimized components of
four color groups for the assessment of
weights, the
distribution of these four color groups is
shown in Table 13.

and optimized weight

TABLE 13. Matrices of clusterization.

Market segment Weight of optimized ‘Weight of optimized Weight of optimized ‘Weight of optimized
module weight(%) Module 1(%) Module 2(%) Module 3(%) Module 4(%)
Segment 1(36.7%) 27.3 17.7 27.1 28.0
Segment 2(16.8%) 27.5 19.8 22.1 30.6
Segment 3(20.8%) 27.4 18.0 21.1 355
Segment 4(25.7%) 27.2 18.7 29.4 24.8

4.5 Market analysis of PCS

The purpose color scheme generalization is
to save cost, shorten the development time,
and eliminate the same colors between
common color schemes. Because of the
limitation on market segmentation, it is
required to break the limit between product
product The
development of color products requires
diversification, which is based on the
corresponding  market The
standardization of some color schemes even

series in two lines.

segment.

requires to consider the establishment of
common, independent, and similar color
schemes. Under the configuration of a single
common color scheme, the independent
components assist in the development of
color groups. The matrix in Table 14 can be
obtained based on Table 13, and the results
indicate that the color schemes with a larger
differentiation in their weight distribution

can be isolated. They are individually
developed, i.e., they serve as independent
components. The color schemes with a
their ~ weight
distributions are being combined, and a

smaller difference in
general-purpose color scheme as shown in

Table 15 can be developed.

Based on the distribution of color
schemes of various values, the optimization
of the distribution of common color schemes
and individual color schemes is determined
based upon the results obtained. The results
indicate a sequence from small to large as:
{0.1,02,07,10,1.1,14, 18,21, 23,32, 4.9,
5.0,5.8, 6.0, 7.3, 7.5, 8.3, 10.7}. This sequence
is then substituted into every color scheme
for calculation. The values of the color
which listed  below,
corresponding to a general-purpose color
scheme. The values of the independent color
schemes are as shown in Table 15.

schemes, are

TABLE 14. Values of the redistribution matrix.

One Two Three Four

1 2 3 4 1 2 3 4 1 2 3 4 1 2 3
1 0 0.2 0.1 0.1
2 0.2 0 0.1 0.3
3 0.1 0.1 0 0.2
4 0.1 0.3 0.2 0
1 0 2.1 0.3 1
2 2.1 0 1.1 1.1
3 0.3 1.8 0 0.7
4 1 1.1 0.7 0
1 0 5 6 2.3
2 5 0 1 7.3
3 6 1 8.3
4 23 73 8.3 0
1 0 14 7.5 3.2
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2 1.4 0 49 5.8
3 7.5 4.9 0 10.7
4 3.2 5.8 10.7 0
TABLE 15. Sensitivity analysis of module compositions.
One Two Three Four
12 3 4 1 2 3 4 1 2 3 4 1 2 3 4

01 -1 L1 11 11 I-1 12 13 14 11 12 1.3 14 .1 12 13 14 &

0.2 c ¢ ¢ ¢ 11 12 13 14 1.1 12 13 14 1.1 12 I3 14 &

0.3 c ¢ ¢ ¢ 11 12 13 14 1.1 12 13 14 11 12 13 14 &

0.7 c ¢c ¢ ¢ c¢c 12 C 14 11 12 13 14 11 12 13 14 %

1 c c¢c c¢c ¢ c¢c 12 Cc C 11 12 13 14 11 12 13 14 %

1.1 c ¢ ¢ ¢ ¢ 12 ¢ cCc 1 _¢Cc C 14 I1 I2 I3 14 ©

1.4 c ¢ ¢ ¢c c¢c c¢c c¢c c¢c 11 ¢c cCc 14 I1 12 I3 14 ©

1.8 c _c¢c c¢c c¢c c c¢c c c¢c 11._c c 14 C C 13 14 ©

2.1 c ¢ c¢c c¢c c¢c c¢c c c¢c 111 c c 14 C C 13 14 ©

2.3 c ¢ ¢c c¢c c¢c c¢c c c¢c 111 c c 14 C C 13 14 ©

3.2 c ¢ ¢ ¢c c c c c c¢c c c c c cCc 13 14 ©O

4.9 c ¢ ¢ ¢c c c c c c¢c c c c c c 13 Cc ©

5.0 c c¢c ¢c c c c c c c c c c c c c c ©

5.8 c _c¢c c¢c c¢c c¢c c¢c c c¢c c c c c c c c _Cc ©

6.0 c c¢c c¢c c c c c c c c c c c c c c ©

7.3 c c¢c c¢c c c c c c c c c c c c c c ©

1.5 c ¢ ¢ ¢c c¢c c¢c c c¢c c¢c c¢c c c c c c c ©

8.3 c ¢ ¢ c¢c c¢c c¢c c c c c¢c c c c c c c O

107 ¢ C ¢ ¢c ¢c c¢c c c ¢c ¢c c c c c c c ©

& independent % Qualified © Unqualified

Based on the data shown in Table 15, the
optimized color schemes satisfied the demand of
the market segmentation can be obtained from
values between {0.7, 1.0} as shown in Fig. 11.
The number of configurations of color
combinations via typical connecting color
schemes and individual color schemes is sixteen.
Table 15 illustrates the combined configuration
of common color schemes and individual color
schemes when their values are 0.7 and 1.0
respectively. The results obtained can serve as a
reference for those designs with multiple color
schemes and those developments with a plurality
of PCS, and this module can also vary infinitely
between modules in parallel. Based on the
market segmentation proposed in this study, and
by utilizing color schemes, which are
transformed into DIC codes to serve as color
layouts, it is suggested that the four color
products can be designed with multiplicity and
the results can serve as customer references.
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While corresponding respectively to demands of
different segments, this approach can supply cost
information and benefits related to modular PCS
at the same time. From Table 15, the color
schemes with a value of 0.7 can be obtained as
shown in Fig. 12(a), and those with a value of
1.0 can be obtained as shown in Fig. 12(b). From
the color group information obtained in these
figures, the color figures which correspond to
each module and market demands between
groups, can be obtained. From the color
combination in Fig. 12(b) with a value of 1.0,
the combined arrangement of Fig. 11 for
common color schemes and individual color
schemes can be developed through typical
connecting color schemes and individual color
schemes. Finally, by using a real case study,
figures which corresponds to the color groups. In
Fig. 13, four kinds of different color products
can be developed.
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Segment |

Segment 2

Segment 3

Segment 4

Segment 1 Segment 2 Segment 3

Segment 4

Module | Module 1
Module 2, Module 2
Module 3 Module 3
Module 4 Module 4
Product Product Product Product Product Product Product Product
family A family B family C family D family A family B family C family D
(a) 0.7 module (b) 1.0 module
Figure 11. Module composition with the thresholds.
DIC 20755 DIC 24665
DIC 2487s DIC 2120s DIC 2487s DIC 21205
DIC 25925 DIC 23715
DIC 2322s DIC 4285
DIC 468s DIC 6355 DIC 468s DIC 6355
DIC 2196s DIC 227s DIC 583s DIC 20865
DIC 25265 DIC 2525
DIC 2382s DIC 2251s DIC 2548s DIC 362s
DIC 583s DIC 25485 DIC 21965 DIC 23825
DIC 20865 DIC 227s
DIC 2525 DIC 25265
DIC 4285 DIC 23225
DIC 2371s DIC 25925
DIC 3625 DIC 22515
DIC 24665 DIC 20755
(a) DIC 2592s (b) DIC 2371s
DIC 24665 DIC 3625
DIC 24875 DIC 21205 DIC 21965 DIC 23825
DIC 23715 DIC 2525
DIC 4285 DIC 20865
DIC 468s DIC 6355 DIC 4685 DIC 6355
DIC 5835 DIC 2275 DIC 583s DIC 2275
DIC 25265 DIC 25265
DIC 25485 DIC 22515 DIC 25485 DIC 22515
DIC 21965 DIC 23825 DIC 2487s DIC 21205
DIC 20865 DIC 4285
DIC 2525 DIC 23715
DIC 23225 DIC 23225
DIC 25925 DIC 25925
DIC 3625 DIC 24665
DIC 2075s DIC 20755

(c) DIC 2371s

(d) DIC 252s

Figure 12. Figures of colors corresponding to variations in clusters.

Big Handbag

Cloth Bag
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Figure 13. Real case studies of colors corresponding to clusters.

Several color combinations that were
obtained by the application of the SD were
applied to reusable bags such as the big

24 International Journal of Digital Media Design

handbag and the cloth bag are shown in
Figure 13. The results indicated that the
color-matching requirements for big



handbags and cloth bags are different. The
significance level of the combinations (a)
and (b) for the big handbag is low. On the
other hand, the combinations (c) and (d)
have less number of colors. This result
indicates that a minor difference is found
from the standpoint of color-matching
requirements for handbags and cloth bags.
Moreover, the highlight of color-matching
for bags is on the color variation and source
colors. A higher level of color variation is
preferred for cloth bags in order to deliver
the color-matching effects. On the contrary,
a color scheme can present a greater level of
color variation if its colors are generated
from those that are obtained by the
decomposing approach that is utilized in
this study.

5. Conclusions

The approach that is proposed in this study
is superior to other similar approaches as it
can transform a complex color system into a
color module with several color schemes
that can be used on reusable bags for
environmental sustainability. The color
combinations in this study are based on the
Mondrian artwork. The DIC system serves
as the color coding system for the design of
color combinations. Before the colors are
modularized, the ISM approach is used to
analyze the correlation between different
color combinations. After that, the
DEMATEL approach is used to determine
the significance of the correlation between
the resulting matrices. The influence matrix
between different color schemes can be
obtained. This is followed by the cluster
analysis in order to determine the
corresponding relationship
different modules and clusters. After the
model of color modules has built by the
ANP approach, the weight of each module
can determine the optimization of the colors.
The results of this study indicated that the
common color modules for a series of

between

product colors can be determined from the
color schemes that are built according to
demands of different groups. This approach
allows a designer to determine which color

| Hsin-Hung Lin | Yuh-Shihng Chang |

schemes to be used on reusable bags
demands. The
creation of common color modules also
helps reduce the time and efforts for the
development of sustainable products.

according to consumer

Since the current case study is limited to one
of the Mondrian artworks, potentially more
color modules can be developed from other
Mondrian artworks. Follow-up studies are
advised to investigate other similar
artworks. Since the purpose of this study is
to investigate the color schemes that are
preferred by consumers on sustainable
products, the selection of the source colors
to be decomposed by the ISM approach
could also affect the results of this study.
The range of the source colors can be
broadened in further studies for further
investigation. = Moreover,
participants in this study are selected
among college students, future studies are
advised to include participants from other
occupations or people from different age
brackets. Future applications of this
approach should not be limited to colors
that are derived from Mondrian artworks.
Instead, more
included as the source colors for a greater
level of color variation. The result of this
study indicated that the colors that are
generated from the modularized source

since the

color schemes can be

colors can deliver different effects on
reusable bags for different
demands. Designers could benefit more
from the implementation of this approach
when the

consumer

consumers are allowed to
reusable bag with their
preferred color schemes. This also allows a
designer to have a better understanding of
the consumer demands and in turn the
effort
sustainable products for improving people’s

lives can then be reduced.

customize a

spent on the development of
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Discussing the Influence of Memory Color on the
Quality of Color Image from Saturation, Brightness
and Hue

Xie Xueying

Ph.D. Candidate, Department of Digital Media Design, Asia University, snowxue2013@gmail.com

ABSTRACT

With the development of economy, people's requirements for printing products are also constantly
improving; printing enterprises will pay more attention to check the accuracy of picture color, such as
color difference, color value and other common color problems. This research through the way of
questionnaire survey the 15 master/doctoral student in design degree, combined with the former test
results of single factor variance analysis showed that the color of the physical with the color of the
people the memory in the brain there is a big color difference, most people in object memory color
deviation mainly concentrated on the brightness of this variable, followed by hue and chroma. In this
study, while discussing the specific value of the color difference between the object and the color that
people remember in their mind, specific values are obtained from the three aspects of chromaticity,
brightness and hue respectively according to people's perceptual definitions of "like" and "beautiful", as
the final result of the study affecting the quality of color image. The results of this study can be used as
theoretical basis and reference for practical printing practice.

Keywords: Memory Color, Influence Quality, Color Pretest
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Cultural Creativity Strategy — Case Study in Restaurants
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ABSTRACT

The development of cultural creativity in Kaohsiung has encouraged the conversion of many old
houses and buildings into commercial restaurants in recent years. With the consideration of the
continuation of cultural values and the development business and economy, the cultural creativity
strategy of internal rituals and external appearance often dictates the position of core values for old
houses and the operation of planning and design. The theoretical foundation of this study was
established by reviewing literatures of old house reuse. A field survey focusing on characteristics and
current status was conducted on 14 cases of converting old houses of 40 years or older into restaurants
in Kaohsiung City. The following are the findings: 1. The use of restaurants as the carrier for old house
reuse has little impact on the changes in the old houses in terms of structure, and adds the ambience of
time experience and spatial perception; 2. The gap between the property ownership and the concepts
and values of cultural education allows the development of old house reuse to present the true
ambience, over-commercialization and a fictional atmosphere as it is; 3. The cultural creativity strategy
of old house restaurants comes in three categories, nostalgia, fusion of old and new, and fictional
history, where the most common practice is to incorporate the contrast of old and new elements and the
association with historic presentation, indicating the popularity of the fusion of old and new.

Keywords: Interior design, Old House Reuse, Cultural Creativity
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ABSTRACT

Elderly people often frustrated to use smartphones, causing problems such as operational errors or data
deletion as the information dilemmas. In addition to the predicament of using behaviors, elderly people
also have to deal with a large number of online messages. Whether these online messages affect the
behavior of elderly people, whether their role is to participate in the discussion or resend the message
becomes a broadcaster is a question worth exploring. Through the content analysis methodology, this
search finds out the rumors from elderly people’s Line chatting groups and encodes content than finds
the frequency of messages and the interaction of elderly members in the group. After analysis of these
messages, elderly people will have a highly emotional response and transfer the issues of health
information, and politically related topics. Such behaviors have also caused disputes within the line
groups, and some elderly members may even choose to withdraw from the line group to protest. A
small number of members will directly refute and argue for the different opinion, their behavior shows
presenting different preferences and reactions of individuals. To increase credibility many of the
internet rumors have been rewritten by the participant in the specific topics such as political or
commercial campaign. Therefore the internet rumors have been transformed in different pattern and in
audio and video format appear in the groups of the elderly person.

Keywords: Internet rumors, rumors transmit, Line groups, elderly people, information dilemmas
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