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Abstract: Recently, LED lighting fixtures for crosswalk become popular in order 1o recognize the
pedestrians at crosswalk, which can enhance the safetv of the pedestrian at crosswalk., However, there
are several problems related to the LED lighting fixtures for crosswalk, such as a lot of energy
consumption due to a constant illumination during night and glaring of pedestrians at the opposite side of
crosswalk. In this study, in order to overcome these problems, we have investigated a novel LED lighting
fixture for crosswalk, which has two modules with different angles (60°, 120°). Hluminance of min and
max at four-line city street crosswalk shown 50 Lux, 125 Lux, respectively. luminance of min and max
at eight-line city street crosswalk shown 150 Lux, 200 Lux, respectively. Simulation investigation was

optimized design using optical program. Prototype was verified measurement by goniometer svstem.
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{z1) division of LED

Installations of LED crosswalk

Fig. 1.

crosswalk, (h) a single of LED crosswalk.
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(a) configuration of LED module, (b) heat sink, and (¢) LED

module
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Fig. 4.

LED device image for city street crosswalk.

Fig. 3. Image of designed crosswalk LED device design (a)

vertical markup, (b) horizontal makeup, and (¢) prototype.
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Fig. 5. LED 60°, 120°

lens design and prototype.
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Table 1. Specification.
Refractive P 2 s
Model name I'ransmissivity
Index
Encapsulant 1.4 90%%
Lens (PMNMA) 1.48 93%

Fig. 6. LED 60°,

120° lens heatsink prototype.

3, 23 4A AgHo)d ZaaHE ol 83d
AAEE Aatatr] -joil IrD 22k M=o P 54

F7HE vl «F# 5 A LED 23412 60°:=
W Az dAstel zegeld wA ulFs)wrhe
LED #¢le] 2 Wl v 5 ARH AFHE &

A A skl

218 62 LED heatsink A 7 355 o
1[ D junction temperatures sF57] 2
F AEste] iy 2a)9f ol *ﬂ"h}"f} & E 3ol
- owele 0TolA U B0 @ §% 9 )
rERAge Yol #UR L

fiey il i

wE P o
At Fype| SpoEli 3vkAl (8] =5 e] 2, module,
heatsink)®] W 28 % HALs)e &= 54
e, 2 Al LED s|EAAe] giFoewn
44 R FA Wt ol Fx2E hA AL gl

23 LED 25 ZT ¥ 2X #I= Hjdof meS i
A28l M

A 714 2208 Cig] 49 o] MR E B m, %"l-*r'--’;
Z A m, LED g hyE 0] 5 me|l A &)
:':{TT £ 9] LED #9& wAdste] 10 W er LA
HE IME FA48k= ﬁLLf: AoAlE AAske] 30 Wi
LED &gt e [kl ek, 2244 Al 7FA] Y ziof A
o] M e uE 2k

s I - e L s =2 1 /F}o| wE

_0 A.
e

=X HH3 AlEdel S

42771 A9 pp. 606-611, 20141 994

1, 2, 32| LED 22} t‘l_].’:

Y= & 605

100 |
80k
5
2 f
£ f 1
é (¥ R I
20 bk 1 —— 10deg 20deg| 1
- 1 ——2tnleqg 40dag| 1
0 ] —d— 25deg 45deg| |
[ Footpath | Crosswalk : width 8m | —gp— 30d0g 50deq| !
T i ' i
0 2 4 8 8 10 12
[hslance(m}
Fig. 7. Two-lane citv street of LED illumination
distribution crosswalk (crosswalk 8 m = 4 m, luminaire

height 5 mJ.

120

100

80

3

g 60

[

£

£ a0

5 i

20 ma"d,xu{

35,35
0 h Crosswalk : width 16m —— 40 4 Im.ml-.
0 2 4 6 B8 10 12 14 18 18 20
[nstance(m)
Fig. 8. Four-lane citv street of LED illumination

distribution crosswalk (crosswalk 16 m * 4 m, luminaire

height 5 m).

120°, 60°,
lL\ 25°, Bi45

60°8 WAl AAFAL. =E 2%
ol A Bleknire ] 7Rak g R B

galst 4= 9l9lar, H A 4R Lux, 3 88 Lux, 3
()?. Lux® theEpstc) Qlxeof M= 4 18 Lux, it 51
Lux #glabolc), Al7bA] & 473048 B& £ 16 m,

Sanye F 4 m, LED %S 0] 5 me] AX s8]
o], 21§ 8¢] Al&elol4l AutdE 1eqdt). LED 8¢
HEGe B 7% (A35° B3b%)olAl # 24 55 Lux,
i 7] Lux, B3 64 Lux 2% #E5 qlskgla, 9l
ol M= HA 22 Lux, i 55 Lux #9189 el

2.4 LED Dimmer PCB M| % Xzt

2 9, 102 o] vholf ATMEGI28E o] §3to)



G10 1. KIEEME,

T
E
=
{ 1
%0 %000 0% .. i
° Relay? ;e»m M.ya Relayd |
AC Inpu . . 9 s
-® -7 2
e s Euiun
— e o}ty .
| nmmn l.rm s:m LEDA : $glaea A1
@ Lempl Lt Ies en | S8 faley

Fig. 9. LED dimmer PCEB circuit design.

IR

_. SFs10-12 e

.

"o

Fig. 10. LED dimmer PCB prototvpe.

Fig. 11. Driving system of lighting fixture for crosswalk

(a) vertical markup, (b) horizontal makeup.
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