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ABSTRACT

PURPOSES : This study is to suggest suitable lighting facility installation plans by finding out driver’s preference for combination of lighting
facility installation among landscape factors that affect driver visibility in tunnels.

METHODS : SD method is used to extract emotional factors that affect drivers’ preference, Components of tunnel lighting facility
installation are evaluated through conjoint analysis and it suggested relative importance of attributes and utility values.

RESULTS : In the aspects of satisfaction levels of components of tunnel lighting facility installation, Tunnel side, two lows, and solid line
arrangement type has the highest level of satisfaction. Extract emotional factors that affect drivers’ preference are “safety”, “openness’ and
“amenity.” In addition, the result of analyzing relative importance of attributes of tunnel lighting facility shows that numbers of lighting array
has the highest importance and lighting facility arrangement has the lowest importance. Result of analyzing partial utility shows that the 2 low
type among number of lows, the solid line arrangement type between arrangement types, placing in the middle part among lighting facility
arrangement were highly preferred.

CONCLUSIONS : In the case of lighting numbers, utility values of the first line and the second line showed us a big difference. Increasing
the number arrays in the future reformation of lighting facility installation combination will be effective in enhancing the utility of the driver.
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‘ Introduction ‘

:

‘ Problem Establishment by Theoretical Exploration ‘

|

‘ Research Methodology ‘

[ 1
Indicators for Experimental
— Measuring — Design and
Sensibility Placement

!

Test and Result Analysis

An Object Type of
Study

Analysis of Sentimental Image and General Factor for
Installation Combination of Tunnel Lighting Facilities

!

Preference Model of Installation Combination of
Tunnel Lighting Facilities

!

Conclusion and Discussion

Fig. 1 Study of Research Procedures
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Suggestions for Problems

l

Selection of Factor and Factor Level

!

Measuring Instruments Development

l

Data Acquisition

l

Decision of Properties

!

Statistical Analysis

v

Analysis of Results

!

Validation

Fig. 2 Conjoint Analysis Procedures
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Table 1. Category for Property in Installation
Combination of Tunnel Lighting Facilities

Division Group
Placement top ‘ side
Color white ‘orange red ‘ green
Number 1 low 2 low
Arrangement - -
Type center ‘ opposite ‘ zigzag
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Table 2. Sensitive Adjectives Factor for Installation
Combination of Tunnel Lighting Facilities
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Table 3. Factor and Factor Level for Installation
Combination of Tunnel Lighting Facilities

Factor Factor Level
Placement side(0.0) | middle(0.5) | top(1.0)
Number of Lows 1 low 2 low
Arrangement Type solid line broken line

Cognitive Landscape Cognitive Landscape
ldea Adjective Idea Adjective
. monotonous—
Safety danger—safe Complexity complex
narrow—wide Physpal dark-light
Openness Properties
closed—open Cleanliness | dirty—clean
Stability |uneasy—comfortable| Visibility cloudy—clear
Amenity | unpleasant—fresh |Reconcilability d|sharmorj|ous—
harmonious
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Fig. 3 Placements for Tunnel Lighting on This Study
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—
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Fig. 4 Numbers of Rows and Arrangement Types
for Tunnel Lighting on This Study
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Table 4. Result of Final Experiment Placement

Number | Placement | Number of Lows | Arrangement Type
1 side(0.0) 2 low broken line
2 top(1.0) 1 low broken line
3 top(1.0) 2 low solid line
4 side(0.0) 1 low solid line
5 middle(0.5) 1 low solid line
6 middle(0.5) 2 low broken line
7 side(0.0) 2 low solid line
8 side(0.0) 1 low broken line
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Fig. 5 Dimension of the tunnel
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Table 5. Interval of Broken line in Tunnel
Lighting Facilities(1 row)
Placement Side Middle Top
Install Height 4.5m 6.0m 7.2m
Install Spacing 3.1m 3.6m 3.8m
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Fig. 7 General Characteristics of Analyzed
Targeting Driver
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Table 6. The Average Preference of Tunnel
Lighting Facilities for Individual Property

Fig. 6 Simulation Frames of Experimental Object
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Division Size Average Deviation
Twenty 392 3.04 0.93
Age
9 More than | qg 338 0.77
Thirty
Male 368 3.40 0.98
Sex
Female 432 3.06 0.72
Driving |Under 2years 448 3.06 0.99
History | Over 2years| 352 3.4 0.63
Landscape YeS 640 340 078
Interest No 160 2.48 0.79
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Fig. 8 The Satisfaction for Each Type of
Installation Combination

Table 7. Analysis of Variance for the Perference
in Installation Combination of Tunnel
Lighting Faclities
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Table 8. Rotation Data Matrices for Sentimental
Factors in Installation Combination of
Tunnel Lighting Faclities

Division |Sum of Squares|D.F |Mean Square| F |P-Value
Inter—Group 194.382 8 24.298
Within—
Group 688.836 791 0.871 27.901| 0.000
Total 883.219 799 -
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N
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Factor
Variable | I m
(Safety) |(Openness)| (Amenity)
danger—safe 0.945 0.073 0.188
uneasy—comfortable 0.911 0.114 0.223
cloudy—clear 0.831 0.043 0.275
dark—light 0.082 0.963 0.073
closed—open 0.075 0.921 0.053
narrow—wide 0.196 0.886 0.091
dirty—clean 0.142 0.060 0.913
unpleasant-fresh 0.167 0.211 0.889
monotonous—complex 0.347 0.053 0.845
disharmonious—harmonious | 0.224 0.136 0.842
Eigen Value 2.648 2.650 3.259
Level of contribution(%) | 26.479 | 26.504 | 32587
Lovel of contiionts) | 25479 | 52983 | 85570
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Table 9. Relative Importance and Utility Value of
the Property using Interval Scale
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Table 10. Relative Importance and Utility Value of
the Property using Ordinal Scale

Factor Factor Level Utility Importance
side 0.067
Placement middle 0.089 33.18
top -0.156
solid line 0.435
Arrangement 3319
Type broken line -0.435
1 low 0.835
Number of 3363
Lows 2 low 1.670
Significance test Value P-Value
Pearson's R 0.941 0.000
Kendall's tau 0.714 0.007
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Fig. 9 Utility Graph of the Property using Interval Scale

Factor Factor Level Utility Importance
side -0.1
Placement middle 0.301 28.019
top -0.290
solid line 0.679
Arra%?s:em broken line | —0.679 31697
Number of 1 low 2.197 40,284
Lows 2 low 4.394
Significance test Value P-Value
Pearson’'s R 0.984 0.000
Kendall's tau 0.929 0.001
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Fig. 10 Utility Graph of the Property using Ordinal Scale
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