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Universal design is defined as the design process of products and environments usable by all people to the greatest extent
possible, without the need for adaptation or specialized design. The benefits of universal design have been promoted primarily
through illustrative ‘success stories’of public, residential and occupational environments and products. While case examples may
be informative, they may unfortunately be limited in terms of generality to other designs or tasks. Therefore, design methods
and criteria that can be applied systematically in a range of situations to encourage universal design are needed. In addition,
the seven principles of universal design are intended to guide the design process. The principles provide a framework that allows
a systematic evaluation of new or existing designs and assists in educating both designers and consumers about the characteristics
of more usable products and environments. However, exactly how these principles are incorporated into the design process has
beenleft up to the designer. Since the introduction of universal design, designers have become familiar with the principles of
universal design, and they have developed many products based on universal design. However, the principles of universal design
are qualitative, which means designers cannot quantitatively evaluate their designs. Some have worked to develop more systematic
ways to evaluate products and environments by providing design guidelines for each of the principles. However, recommendations
have not yet been made regarding how to integrate performance measures of universal design into the product design process
before the product is mass produced. Furthermore, there are sets of requirements regarding each user group that has different
age and ability. Consequently, there is an urgent need for design methods, based on a better understanding of age and ability
related factors, which will lead to a universally designed product or environment. The authors have proposed the PSD (Preference
Set-Based Design) method that can generate a ranged set of feasible solutions (i.e., robust and flexible solution set) instead of
single point solution that satisfies changing sets of design targets. The objective of this paper is to develop a general method
for systematically supporting the universal design process. This paper proposes the applicability of PSD method to universal
design. Here, the proposed method is successfully illustrated with a universal design problem.
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2.2 PSD(Preference Set-Based Design)
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<Figure 1> Design Process using Preference Set-Based Design
(PSD) Method
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<Table 1> Seven Principles of Universal Design

1. Principle 1 : Equitable Use
(The design is useful and marketable to people with diverse abilities.)

2. Principle 2 : Flexibility in Use

(The design accommodates a wide range of individual preferences
and abilities.)

3. Principle 3 : Simple and Intuitive

(Use of the design is easy to understand, regardless of the user’s
experience, knowledge, language skills, or current concentration level.)

4. Principle 4 : Perceptible Information

(The design communicates necessary information effectively to the
user, regardless of ambient conditions or the user’s sensory abilities.)

5. Principle 5 : Tolerance for Error

(The design minimizes hazards and the adverse consequences of
accidental or unintended actions.)

6. Principle 6 : Low Physical Effort

(The design can be used efficiently and comfortably and with a minimum
of fatigue.)

7. Principle 7 : Size and Space for Approach and Use
(Appropriate size and space is provided for approach, reach,

manipulation, and use regardless of user’s body size, or mobility)
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<Table 2> Specification of Design Variables and Performance
Variables

Classification Variable Name

Physical Characteristics m

Design Variable

Design Solution Set hy(k=1, -, n)

Performance Variable Usability u

<Table 3> Specification of Preference and Variable Value
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ho(k=1 ) Possible Design Determined by
AT L Solution Set Designer
Required Performance The Larger
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<Figure 5> Set Narrowing Process of PSD System
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<Figure 6> Design Problem of Button Height on a Wall

<Table 4> Distribution of Users According to Height of User

1(m) 1.2 1.3 14 | 15 1.6 1.7 1.8

Users 20 30 40 60 80 100 50

<Table 5> Design Variables and Performance Variable for
Given Universal Design Problem

Classification Variable[Unit]
) ) Height of User 1[m]
Design Variable -
Button Height hlm]
Performance Variable Usability u
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<(Table 6> Specification of Preference and Variable Value
for Given Universal Design Problem

Classification | Value Preference
1[m] 1.2~1.8 1.0 at All Values
hlm] 1.0~1.8 The Closer to 1.2~1.4m The Better
u 0.7~1.0 The Larger The Better
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<Figure 10> Button Height and Usability Using Previous Method

<Table 7> Comparison of Design Solutions between Previous
Method and Proposed Method

Classification Solution Set Optimal Solution

Previous Method N/A About 1.2[m]

Proposed Method LI < h < 12[m] 1.2[m]
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