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Effectiveness of Road Lighting on Driver' Vision
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ABSTRACT

PURPOSES : Road lighting facilities increase the visibility of road at night in order to improve traffic driver safety and comfort. Generally
speaking, current pole lighting has a tendency to create problems of glare and flicker. The phenomenon of glare gives discomfort due to
increase of scattered light, when high luminance is in driver's field of view. The phenomenon of flicker occurs due to the driver passing through
discontinuous pockets of pole lighting areas. These phenomenon increase eye strain and decrease driver safety.

METHODS : Low height line lighting that distributes light lower than driver's eye level has been developed and evaluated to reduce the
problems linked to current pole lighting. A test was undertaken with 4 conditions(turn on the general pole lighting, turn off alternate pole
lighting, turn on the line lighting and line lighting with 50% dimming). A driver written survey was conducted in order to gain driver feedback.

RESULTS : Pupil size and brow frequency compared with degree in pole lighting are reduced.

CONCLUSIONS : Low height line lighting environment makes drivers more comfortable than pole lighting environment and is positive
lighting method in the energy saving and landscape aspect.
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Fig. 1 Line Lighting Application in HoPyung Bridge
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Fig. 3 Examples of Line Lighting Application(Korea)

Fig. 4 Examples of Line Lighting Application(Oversea)
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Fig. 5 The Overall(UO) and Longitudinal(Ul)
Uniformity of the Luminance
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Table 1. The Overall(UO) and Longitudinal(Ul) Uniformity of the Luminance

Characteristics of The Roadway | Lighting Instruments |Intensity of lllumination Luminance

o V\flr(:gh Sliize) Intlé?vn;lpfm] Ll T |||ﬁﬁrr12%ie SO Lﬁ\%?nriﬁie LI Ho
A 6 3.2 Asphalt 26.80 Natrium 17.69 0.41 1.86 0.27 0.4
B 6 3.4 Asphalt 25.40 Natrium 13.62 0.34 1.63 0.16 0.24
C 8 35 Asphalt 36.00 Natrium 14.24 0.32 1.44 0.27 0.42
D 4 3.2 Asphalt 4170 Natrium 28.07 0.34 1.87 0.26 0.35
E 6 37 Asphalt 28.70 Natrium 16.77 0.57 0.97 0.2 0.42
F 4 4.2 Asphalt 46.80 Natrium 15.03 0.25 1.09 0.18 0.34
G 4 3.2 Asphalt 32.80 Natrium 39.98 0.55 4,56 0.15 0.26
H 4 2.9 Asphalt 32.80 Natrium 30.36 0.40 4.60 0.19 0.30
| 12 2.95 Asphalt 25.00 Natrium 76.43 0.57 4.41 0.20 0.32
J 4 3.1 Asphalt 39.20 Natrium 26.71 0.41 2.79 0.20 0.37
K 6 3 Asphalt 33.60 Natrium 30.03 0.27 3.03 0.20 0.39
L 6 3.2 Asphalt 39.00 Natrium 18.56 0.22 1.37 0.20 0.33
M 8 3 Asphalt 21.70 Natrium 50.04 0.44 3.12 0.17 0.36
N 4 425 Asphalt 32.50 Natrium 26.47 0.58 3.17 0.30 0.51
0 4 3.15 Asphalt 50.00 Natrium 13.99 0.39 212 0.31 0.50
p 4 3.15 Asphalt 52.35 Natrium 61.85 0.28 1.32 0.1 0.20
Q 6 3.7 Asphalt 40.50 MHL 42,51 0.40 491 0.40 0.50
R 6 3.7 Asphalt 25.00 Natrium 63.78 0.62 5.15 0.30 0.43
S 4 3.26 Asphalt 29.00 CMHL 20.00 0.21 0.74 0.02 0.05
T 10 3.3 Asphalt 2110 CMHL 27.31 0.50 2.33 0.40 0.58
A 8 35 Asphalt 32.00 Natrium 33.72 0.36 1.59 0.17 0.31
s - = 33.90 = 31.77 0.40 2.57 0.22 0.36

A A g 29 IC~3HE IC #h dE =4 QAEL Table 33 o] A4, A4, A, &
22 wRoln Al FHle] FBo| gln w2 W& Ao AU0R BEY > glon Frzum slelxy
S Ao R O FES YRR 52 Kol Qlojd 2% o] AXE i ZE=gtelA Rt AL 9 A |
ool 7hA folo] AL Fo|ty FaTzke] & o] e} BT BAS SHe] 20| LA
Loof 75kmE Plxy 7 BREY P2k 452 ofd 9 Rl dieh B4 WA
g g FEE e R RSkl Aee 20114 712 Exzy BE HE golzn nE 45 £=
39 8Y 20A]~9¢¥ 014], 4¥ 18Y 20A]~19¥ 014]9] z9 AS Ao, gelzd ¥7] 50% Y (Dimming)
AP gl om 20tH~40t Atele] AL 15%S Y Aojz pRsle] Adatdnt, S} Az 74 A
o8 77} 931% FYARE A, o YA F ATS UL Fito] 21 F dnpk

Table 2. Test Scenario 2 o 2= =X(Fd o] B7)), E3t 1 Yo] dAst
gnt-Typ (m) 9 Type | Source(W)
Lighti 4 1 t NH 2
Pole Lighting 0 0 Center %0 Table 3. Measurement ltems
Line Lighting 2 0.9 One Side | LED 12
Night Driving
Measurement In After Test Scenario
Operation | Operation
Pupil Size © - ) o
- — Line Lighting
Blink © ~ (0% Dimming,
- Brow © - 50% Dimming)
o . o Recollect - o - Pole Lighting On,
(a) Pole Lighting (b) Line Lighting oo 50% On and off
Fig. 6 Field Test Driving Satisfaction - ©
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Fig. 10 Flicker Test Results
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Table 4. The Comparison of Each Light Type
Division Image A _Suene - sieng Image B
3| 2 | o 0 1 | 2 | 3
1) Degree of lllumination 1ach B 158
2) Visibility Recognition =
3) Lane Marking ! oord m125
4) Road Surface Check 1ogsé  mLSO
5) Milestone Recogniation ols3 ¢ W 113
6) Lighting Interval “+o.80 ® H188
7) Recognize Road Alignment 4092 % Wiz
8) Degree of Glare Pole Lighting 0194 WO75 Line Lighting
9) Driving Interruption opo & M138
10) Visibility T 0934 W130
11) Seemliness T 0924100
12) Design + 113 $E138
13) Psychologically Y Bt i
=it
15) Aesthetic

*Remarks: [# Serenity, N=08], [m Bad Weather, N=8] [ Total, N=106]
*Scale : (+3) semantic different sacle
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