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ABSTRACT

PURPOSES : This study suggests the application of glow line marking technology for reducing traffic accidents at nighttime.

METHODS : In this study, using a statistical analysis, we analyzed the characteristics of traffic accidents occurring at nighttime. Next, the
strength, weakness, opportunity, and threat (SWOT) factors were derived based on a current-status analysis of glow line marking technology

and road environments. An SO strategy, ST strategy, WO strategy, and WT strategy were established in accordance with the four SWOT
factors.

RESULTS : This study suggests that the following strategies should be promoted to apply glow line marking technology to a road
environment: 1) an activation strategy for the technological development of glow line markings for a new paradigm in reducing traffic
accidents, 2) a benefit enhancement strategy applying glow line marking technology in places where nighttime traffic accidents frequently
occur, 3) a strategy for the expansion of glow line marking by replacing streetlights, and 4) a strategy for enhancing road applications through
the development of various line marking methods in consideration of both performance and costs.

CONCLUSIONS : The application of glow line markings in a road environment can contribute to a reduction of traffic accidents at
nighttime, and aid energy savings from the replacement of streetlights.
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Table 1. Principle and Classification of Glow
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cation
— Without emitting the light themselves, Fluorescence
receive the opponent of light, and is intended to be
Fluore ?{;Jta"y recognized as an object by reflecting the
scence |_ Fluorescence emits the light by a chemical reaction
or filed energy. Fluorescence lose life when the
energy is consumed
— Phosphorescence absorbs all light source energy,
Phospho tp emit the light |'ts'e|f b}/ converting glow in the dark
H— light energy to visible light
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Fig. 2 Principle of Glow
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Table 2. SWOT Analysis Overview

Classification Strength Weakness
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Fig. 10 SWOT Factor Analysis
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Table 3. Strength Factor

Factor Analysis Contents

— Improvement of nighttime visibility
through replacing existing retroreflective
method

— Cost Reduction of the installation and
operation of streetlights

— CO2 reduction through the power
consumption reduction of the road

Glow Technology
Analysis
—=Strength
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Table 4. Weakness Factor

Analysis Contents

— High cost compared to existing line

Glow Technology Lack of economic analysis method in
glow line marking technology

— Reduction in brightness when mixed with
general line marking paint
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Table 5. Opportunity Factor

Factor Analysis Contents

— Expansion of social recognition for
the improvement of line marking
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Environment )
. — Enforcement of government policy
Analysis . ) }
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— Increase of visibility requirements of
line marking due to aging population
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Table 7. SWOT Matrix of Glow Line Marking Technology
Strength Weakness

Internal Environment

External Environment

S1. Improvement of nighttime visibility
throughreplacing existing retroreflective
method

S2. Cost Reduction of the installation and
operation of streetlights

S3. CO2 reduction through the power
consumption reduction of the road

W1, High cost compared to existing line
marking paint

W2. Lack of economic analysis method in
glow line marking technology

W3. Reduction in brightness when mixed
with general line marking paint

Opportunity

S—-0 Strategy

W-0 Strategy

O1. Expansion of social recognition for the
improvement of line marking visibility

02. Enforcement of government policy
for reducing traffic accidents

03. Increase of visibility requirements of
line marking due to aging population

*An activation strategy for the tech—
nological development of glow line
markings for a new paradigm in
reducing traffic accidents

*A benefit enhancement strategy
applying glow line marking technology
in places where nighttime traffic

accidents frequently occur

Threat

S-T Strategy

W-T Strategy

T1. Lowering the glow effect by the
illumination of the surrounding roads
T2. Lack of cases applying glow line

marking technology
T3. Limitation of the phosphorescent time

+ A strategy for the expansion of glow
line marking by replacing streetlights

A for enhancing road

applications through the development of

strategy
various in
consideration of both performance and
costs

line marking methods
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Table 8. Required Performance and Features of
Line Marking Method

Construc

Method tability

Overview Economic| Visibility | Durability

Method of mixing

Adhesive |the glow pigment
Paint | with the existing

adhesive paint

Medium | Medium | High High

Paint the glow
line marking in
dot format on an
existing lane

Dot Type Medium | Medium | Medium Low

The glow coating
Tape on the line Low High High
marking tape

Medium

Fill in the glow

Joint . L
pigment on joints

Low High High Low
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