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Purpose: In order to develop smart eyewear with digital healthcare functions for active seniors, called active adults, we
suggested a design direction through emotional engineering comparison of domestic and foreign advanced smart eyewear in
terms of design and wearability. Methods: To achieve this, a survey was conducted using the semantic differential method
with 120 adjectives related to digital healthcare, eyewear, and senior design, selecting 15 pairs of adjectives. The survey was
conducted with 40 active seniors, and factor analysis was performed on the collected data. Results: The results classified
the factors into the dimensions of “originality”, “stability”, and “trendiness”. The analysis confirmed that there were
significant differences in design elements among different product groups based on the design forms of each product.
Conclusions: Through this study, it was possible to infer the specific design characteristics that elicit these emotions when
evaluating smart eyewear from the perspective of active seniors using emotional vocabulary. Additionally, suggestions could
be made on the direction of design development to achieve the development goals.
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Table 1. Participants’ general characteristics

The first round of A second round of

Variables . .
experiment experiment
Age (yesrs) 55-64 55-64
g M=60.0 SD=3.022 M=60.5 SD=3.058
Male 16 20
Gender Female 14 20
Total 30 40
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No. Item Country of manufacture Characteristics
. Domestically developed SME products.
#l w Domestic Take the shape of ordinary glasses.
. Computer hardware companies in china.
2 - China Shaped like sports glasses.
The most well-known brand among eyewear brands.
#3 u Italy In pursuit of classic style design.
Designed for practicality.
,, . 4 . .
44 China & Korea Pursge -decent (busmessman) monst'er (inner Qes1re)
Aiming for a unique and future-oriented design.

Table 3. Dimensional tolerance test results for nominal size (Test by KOIA)

Test results

Sample number

Tolerance range

Test range Standard (mm) Measure (mm)
. . . Right 50.00 59.56
Horizontal size of lens insert + 0.5 mm
Left 50.00 59.58
#1 Distance between left and right lenses - 21.00 20.75 + 0.5 mm
Right 152.00 152.00
Total leg length + 2.0 mm
Left 152.00 152.03
) ) ) Right 49.00 48.60
Horizontal size of lens insert + 0.5 mm
Left 49.00 48.51
#3 Distance between left and right lenses - 23.00 23.25 + 0.5 mm
Right 150.00 143.80
Total leg length + 2.0 mm
Left 150.00 143.89
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Table 4. Dimensional stability test results at high temperature (Test by KOIA)

Test results

Sample number

Tolerance range

Division Before (mm) After (mm) Result (mm)
" Right 152.00 152.01 0.01
Left 152.03 152.03 0.00
w0 Right 145.20 144.35 —-0.85
Left 144.05 144.07 0.02
“ Right 143.80 144.56 0.76 (+6~—12) mm
Left 143.89 144.11 0.22
" Right 156.08 156.98 0.90
Left 156.59 156.78 0.16

Table 5. Joint deformation and lens retention test results (Test by KOIA)

Sample Test results
— - - Tolerance range
number Division Distance between centers (mm) Amount of movement (mm) Strain (%)
41 Deformation of connection 70.33 0.60 0.85
lens holding No abnormality
w0 Deformation of connection 73.24 0.03 0.04
lens holding No abnormality Less than 2%
] ; (lens detachment
43 Deformation of connection 71.85 0.02 0.03 visual evaluation)
lens holding No abnormality
4 Deformation of connection 76.67 0.03 0.04

lens holding

No abnormality

Table 6. Durability test (Test by KOIA)

Sample Test results
Tolerance range
number Before (mm) After (mm) Result (mm)
#1 135.53 141.91 6.58
#2 135.71 137.88 2.17
Less than 5 mm
#3 134.28 Occurrence of defects Occurrence of defects
#4 134.37 Broken Temple Measurement not possible due to temple damage
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Table 7. Principles of design development

153

Principles Design concept
1 Light Visual lightening: light by eye physical weight reduction: feels lighter when used
5 Easy Simplification of equipmept operaFion and information recognition proce.dures: product use and service
information usage methods (procedures) are simple
3 Tailored Appearance and function customization: responding to segmented needs for design and function
4 Experienced Visual friendly: visual friendly
5 Feedback Feedback on device status feedback on physical condition
{
Basic principles Smartless
&
Development goal Continuous

Table 8. Adjective pairs for final sentiment verification

Conventional - Ingenious General - Professional

Dim - Refined

Inefficient - Optimization

Unbalanced - Balanced
Skillful - Pliable
Traditional - Stylish

Discriminatory - Fair

Light - Heavy

Masculine - Feminine

Fragile - Durable
Unstable - Stable

Usual - Impressive

Practical - Ideal

Classical - Modern -

Table 9. Results of factor analysis

Axis Adjective pair Common sentiment
Conventional - Ingenious

Factor 1 Usual - Impressive Originality
General - Professional
Unbalanced - Balanced »

Factor 2 Stability

Unstable - Stable
Dim - Refined
Factor 3 Trendy

Skillful - Pliable
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Fig. 1. “Originality” sample factor figures.
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Main Effects Plot for "Stability"
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Fig. 2. “Stability” sample factor figures.
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Fig. 3. “Trendy” sample factor figures.
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