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Abstract : Low road lighting is a lighting device that complements the shortcomings of existing pillar-type street lights. It is a

lighting device that emits light from the side of the road surface and adjusts the luminance of the road surface like a light carpet.

In this paper, to achieve full commercialization, we analyzed the luminance of the installed road surface and studied whether

lighting could replace existing road lighting. In this study, the LMK (Luminance Measurement Camera) LABSOFT program

was used to measure and analyze the surface luminance of road lighting, and the RELUX program was used to evaluate and

analyze the simulation performance to determine light-based lighting conditions. A study was conducted to determine whether

replacing pillar-type road lighting with low-level road lighting in a real environment would ensure comfortable and safe night

vision for drivers at night.
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Fig. 1. Comparison of pole type road lighting and low mounted road
lighting system [4].
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Fig. 2. Plane luminance meter (LMK).
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Fig. 3. Labsoft software program - HighDyn measurement mode.
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Fig. 4. LMK Labsoft software program - road surface evaluation tool.
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Table 1. Criteria for luminance of road lighting for drivers (KS A
3701) [3].

Road surface Thre-
shold
Dry Wet index
. Unifor- Unifor- Unifor
Lumin- . . .
Grade mity mity -mity
ance .
overall  lengthwi-  overall
average TI (%)
L Uo se Ul Uo
av
(od/ gz) (Lmin/ (Lmin/ (Lmin/
cd/m
Lavg) Lmax) Lavg)
M1 2.00 0.40 0.70 0.15 10
M2 1.50 0.40 0.70 0.15 10
M3 1.00 0.40 0.60 0.15 15
M4 0.75 0.40 0.60 0.15 15
M5 0.50 0.35 0.40 0.15 15

Table 2. Specifications and installation conditions of road lighting
to be measured.

Installation conditions

Area
Lane Height (m) Interval (m)
Gimpo Taejang-ro 3 0.9 4.5
Sihwa bridge 2 0.9 2.5
Yeongjongdo bridge 2 0.9 4
Incheon international 3 0.9 4

airport terminal 2

Fig. 5. Road photos for luminance measurement: (a) Gimpo Taejang-
ro, (b) Sihwa bridge, (c¢) Yeongjongdo bridge, and (d) Incheon
international airport terminal 2.
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Fig. 6. Gimpo Taejang-ro road surface luminance analysis image - 1.

Fig. 7. Gimpo Taejang-ro road surface luminance analysis image - 2.

Table 3. Gimpo Taejang-ro road surface luminance analysis results.

Table 5. Yeongjongdo bridge road surface luminance analysis
results.

L Maximum Minimum Uniformity
n

ane luminance luminance lengthwise
1 lane 3.07 2.17 0.706

2 lane 3.48 2.25 0.649

Luminance average Uniformity overall

2.87 0.588

Table 6. Incheon international airport terminal 2 road surface
luminance analysis results.

L Maximum Minimum Uniformity
ane

luminance luminance lengthwise
1 lane 6.65 2.80 0.422
2 lane 4.15 3.16 0.763

Luminance average Uniformity overall

3.66 0.528

Lane Maximum Minimum Uniformity
luminance luminance lengthwise

1 lane 0.461 0.213 0.462

2 lane 0.447 0.234 0.523

3 lane 0.638 0.313 0.490

Luminance average Uniformity overall

0.416 0.484

Table 4. Sihwa bridge road surface luminance analysis results.

L Maximum Minimum Uniformity
n

ane luminance luminance lengthwise
1 lane 0.914 0.382 0.418

2 lane 1.98 0.211 0.107

Luminance average Uniformity overall

1.04 0.203
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Table 7. Road surface luminance analysis results.

Analysis results

Area Luminance Uniformity  Uniformity .
K Rating
average overall lengthwise
Gi
mpo 0.42 0.484 0.462 -
Taejang-ro
Sih
e 1.04 0.203 0.107 -
bridge
Yeongjo-
. 2.87 0.588 0.649 M3
ngdo bridge
Incheon
international
. 3.66 0.528 0.422 M5
airport
terminal 2
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Table 8. Height of each vehicle and driver’s eye height.

Vehicle height Driver’s eye level

Type
(m) (m)
Mi ial
xet, specia 3.5~3.7 3~3.2
vehicle
Large truck 3~3.5 2.5~3
Small and medium-
ma’ and medium 2.8~33 23~2.8
sized truck
SUV 1.6~1.8 1.3~1.5
Sedan 1.3~1.5 0.9~1.2
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Fig. 8. Lens shape of developed low road lighting.

Table 9. Characteristics of each optical material of PC and PMMA.

Material PC PMMA
Light transmittance (%) 85~91 92
Refractive index (nd) 1.586 1.49
Density (g/cm?) 1.20~1.22 1.17~1.20
Impact strength (kg-cm/cm?) 92 5.6
Heat resistance (°C) 135~140 80~95
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Fig. 9. Rendering image of light distribution of developed low
mounted road lighting system: (a) non cut off and (b) cut off.
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Table 10. Example of uniformity simulation according to lighting
fixture spacing.

1 lane 2 lane
X X . luminance luminance

Road and installation conditions o o
distribution distribution
simulation simulation

2 lane, 1.0 m/
shoulder enable

2 lane, 2.0 m/
shoulder enable

2 lane, 3.0 m/
shoulder enable

2 lane, 4.0 m/
shoulder enable

2 lane, 5.0 m/

shoulder enable - "‘
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