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Abstract: We investigate a fog-detection CCT control system using low deck lighting as a solution to the forward
visibility of pole-type street lamps employed on existing roads. The lighting standards were met with a light source that
has less compared with those of pole-type street lamps. The results show that the transmission rate was increased by
changing the color temperature by automatically recognizing fog in bad weather and minimizing the phenomenon of
lighting. In addition, it was allowed to create a safer and more comfortable driving environment for drivers owing to
flicker or light pollution of existing pole-type street lamps. As a result, if lighting is used at a lower level than pole-type
street lamps, the accident rate caused by securing the driver’s forward visibility can be reduced sharply and existing
problems can be resolved.
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Fig. 1. Character of low-deck lighting road.
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Fig. 2. Understanding of headlamp irradiation area.
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Fig. 4. Road surface difference between low deck and pole lights
in rainwater. (a) Pole lighting, (b) low-deck lighting, (c) pole
lighting, and (d) low-deck lighting.
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Fig. 5. Amber series of road lighting changes color temperature.
(a) Pole lighting and (b) low-deck lighting.
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Fig. 6. Glare caused by water reflection in rainwater.
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Fig. 7. Driver’s interior illumination change graph.
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Table 1. Comparison of consumption power for low-deck and

pole-road lighting.

. Low deck Expressway
Atrticle L . Seoul
lighting corporation
Installation interval (m) 8 54 30
Power consumption (W) 22 200 100
M distance (W) 1.5 3.7 33
Comparison (%) 100.0 246.7 220.0
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Fig. 8. Front view of low deck illumination.
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Fig. 9. Blueprint of low-deck lighting.
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Table 2. Specification for low-deck lighting.

Low deck lighting specifications

Size (mm) 800 (L) x 100 (W) x 95 (H)

Watt 22 W

Color 5,700 K

(Selectable color, 6,500 K, 5,000 K)

IP LEVEL 1P66

Weight 6 Kg
Input voltage AC 100~277/50~60 Hz

Body AL, glass
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Fig. 11. Low-deck light distribution curve.
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Fig. 12. Test diagram.
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Fig. 13. Real test prototype.
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Table 3. The result of an experiment. Table S. Results of pole and low deck lighting.
Article Null Fog Note Article Pole lighting Low deck lighting
2,700 K 165 Ix 40.7 Ix 75.4% decrease Power consumption (W) 200 22
5,700 K 200 Ix 16.24 Ix 91.88% decrease Lamp type Metal lamp LED
Luminous flux (Im) 20,000 3,000
Installation interval (m) 54 8
Table 4. Transmittance test results. Test section (m) 108 108
Article Penetration ratio Penetration lux Quantity (ea) 3 13
2,700 K 24.6% 407 Ix Total power consumption (W) 600 297
5,700 K 8.12% 16.24 Ix
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Fig. 15. 5,700 K CCT data used for testing.
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Table 6. LED luminaires for road standard, KS A 3701.

J. Korean Inst. Electr. Electron. Mater. Eng., Vol. 33, No. 3, pp. 186-193, May 2020: K.-H. Nam et al.

Road conditions

Road Average road brightness - - TI (%)
L . Ordinary Rainy .

lighting  (minimum allowable value) maximum allowable

2 Synthesis illumination  Lane illumination  Synthesis illumination
grade Lavg (cd/m) value
(UO) Lmin/Lavg (UI) Lmin/Lmax (UO) Lmin/Lavg

Ml 2.0 0.4 0.7 10
M2 1.5 0.4 0.7 10
M3 1.0 0.4 0.6 0.15 15
M4 0.75 0.4 0.6 15
M5 0.5 0.35 0.4 15

Table 7. Measurement result of illumination in low deck lighting.

Lighting . Synthesis Lane
Condition . L . ..
fixture illumination illumination
Low deck Ordinary 0.45 0.81
white led Rainy 0.56 0.84
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Fig. 17. Luminance distribution of pole and low deck lights in
fog. (a) Pole lighting, (b) brightness distribution, (c) low-deck
lighting, and (d) brightness distribution.

Table 8. Difference in glare change rate of pole and low deck lights.

Condition Glare figure
13.79
11.96
-3.41

-10.39

Lighting fixture Rate of change

Ordinary

Foggy
Ordinary

Foggy

Pole lighting -13%

Low deck
amber led

-205%
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