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Safety Identification Lamp Visibility of Micro Cars

ABSTRACT

Interest in micro cars is growing around the world, and policy support for micro cars has been increasing in Korea. It is important to
meet minimum safety standards for the operation of micro cars on roads due to concerns around micro car safety and the limited driving
range of micro cars. In this study, visibility experiments that included safety identification of micro cars were conducted to try and
prevent a decrease in driver reaction time. Safety identification lights were installed to the rear of a micro car, and the visibility and
discomfort of the vehicle were evaluated to determine whether the micro car was safe to drive on an expressway. As a result, the
installation effect of Micro car which install safety identification lamp was found when joining the point at an acceleration lane of the
grade separation intersection, and that light on/off could be effective when entering an expressway. If the micro car operation plan
proposed in this study is applied, the safety of micro cars on expressways can be increased by improving the visibility of micro car.
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Fig. 1. Location of Safety Identification Lamps on a Micro Car
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Table 1. Simulation Video Procedure

Location | Time Light on/off Video Number
Light off 1
Day : .
Light on (continuous) 2
Expressway .
. Light off 3
Night - -
Light on (continuous) 4
Light off 5
Day
Light on (continuous) 6
Urban road
) Light off 7
Night - -
Light on (continuous) 8
y §
=

Fig. 3. Vehicle Model Side View and 3D Model Rendering Texture
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Fig. 4. Vehicle Driving VR Video Stills: (a) Expressway, (b) Urban
Road

Fig. 5. Video Survey Program
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Fig. 7. Glare Evaluation Method

Table 2. De Boer Glare Index (de Boer and Schreuder, 1967)

G (glare) Scale of discomfort glare
1 Unbearable
9 _
3 Disturbing
4 _
5 Just admissible
6 _
7 Satisfactory
8 _
9 Unnoticeable
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Table 3. Suggestions for Recommendations for Limitation of Glare (de Boer and Schreuder, 1967)

Class of lighting L . .
installation Road type (cd/m?) Uniformity Glare
Al expressway
2 very good G=7
Al heavy traffic
A2 rural road considerable traffic 1 good G=>7
- light traffic unlighted
Al throughways, by-pass 2 very good G=5
B1 urban road principal local traffic routes 1 good G>4
B2 secondary roads with local traffic 0.5 satisfactory G>4
Table 4. Perception Time of Expressway and Urban Road Average Comparison Results
Expressway Urban Road
Time Light on (s) Light off (s) Time Light on (s) Light off (s)
Night 3.997 5.332 Night 1.295 1.375
Day 6.001 5.577 Day 1.317 1.256
Table 5. Perception Time of Expressway and Urban Road Independent Variable t-test Results
Classification N M sd t df p ad
LF 94 5.58 1.48
a -1.86 189 0.064 -0.42
; Lo 97 6.00 1.65
LF 95 5.33 1.63
b 5.13 189 0.000 1.34
LO 96 4.00 1.95
LF 97 1.26 0.65
a -0.69 188.224 0.491 -0.06
5 Lo 97 1.32 0.57
LF 97 1.37 0.79
b 0.78 192 0.438 0.08
Lo 97 1.29 0.64

1: Expressway, 2: Urban Road, a: Day, b: Night, LO: Light On, LF: Light Off
M: Mean, sd: Standard deviation, df: degree of freedom, p: probability value, a.d.: average difference, N: Number of samples, #: Student’s t-value
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Fig. 9. Visibility of Safety Identification Lamp Average Comparison: (a) Day, (b) Night
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Table 6. Visibility of Safety Identification Lamp One-way ANOVA Result
Classification df MSE F p
between group 2 3.47
200M — 8.50 0.001
within group 57 0.41
between group 2 222
100M — 3.96 0.025
within group 57 0.56
Day
between group 2 0.65
50M — 1.02 0.367
within group 57 0.64
between group 2 0.87
25M — 1.20 0.309
within group 57 0.72
between group 2 11.85
200M — 13.00 0.000
within group 57 0.91
between group 2 12.07
100M — 12.27 0.000
. within group 57 0.98
Night
between group 2 10.62
50M — 11.69 0.000
within group 57 0.91
between group 2 9.02
25M — 9.75 0.000
within group 57 0.92
MSE: Mean square error, df: Degree of freedom, F: F-value, p: probability value
10CD 20CD 10CD 20CD 10CD 20CD 10CD 20CD 10CD 20CD 10cD 20CD 10CD 20CD 10CD 20CD
200M 100M 50M 25M 200M 100Mm 50M 25M
DAY NIGHT

() (b)
Fig. 10. Glare of Safety Identification Lamp Average Comparison: (a) Day, (b) Night

Table 7. Glare of Safety Identification Lamp Independent Variable t-test Result

Classification
- - M sd t df p ad
Time Distance cd
10 8.95 0.22
200M -2.63 0.012 -0.65
20 8.30 1.08
10 8.30 0.86
100M 2.13 0.040 -0.75
20 6.55 1.32
Day 38
10 8.05 1.05
50M -2.98 0.005 -1.10
20 6.95 1.28
10 7.8 1.32
25M -3.04 0.004 -1.25
20 6.55 1.28
10 7.65 1.09
200M -3.28 0.002 -1.25
20 6.4 1.31
10 7.25 0.97
100M -3.63 0.001 -1.30
: 20 5.95 1.28
Night 38
10 6.60 1.14
50M -4.03 0.000 -1.65
20 4.95 143
10 6.00 145
25M -5.31 0.000 -2.20
20 3.80 1.15
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