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Abstract: According to the evaluation indexes of road lighting, the light distribution of Light Emitting
Diode(LLED) luminaries was optimized. A mathematical model of the illumination distribution for LED
luminaries was established based on the relationship between the evaluation of road lighting and the il-
lumination distribution. By taking the evaluation indexes of road lighting as the optimization condi-
tions and the ratio(Q) of average luminance to average illuminance of road surface as an optimization
target, the light distribution was obtained by solving a constrained optimization problem. Finally, the
optimized light distribution was induced into lighting simulation software to simulate the LED lumi-
naries for an asphalt trunk road. The result shows that the light distribution is asymmetric in the lat-
eral direction, and the maximum intensity direction leans to the traffic lane. The light distribution

saves 30. 3% in energy consumption compared to traditional symmetrical light distribution. Moreover,
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the Q value is 0. 072 7, which is higher than that of the normal asphalt trunk road. The evaluation of

the road lighting meets the standard of CJJ 45-2006, and demonstrates that the lighting parameters are

optimized well.

Key words: non-imaging optics; Light Emmitting Diode (LED) luminary; light distribution optimiza-

tion;evaluation of road lighting
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Fig. 1  Calculation relationship between luminance

and illumination
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Fig. 2 Target region of light distribution optimization
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Fig. 3 Light distribution curve after light distribu-

tion optimization
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Fig. 6 Point illuminance of non-motor road
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Tab.1 Simulation values of luminance of vehicle road

FRAEWEEALE Ly/(ed*m ?) U, U, TI/(%)
1 1.6 0.7 0.8 7
2 1.6 0.7 0.9 8
3 1.6 0.7 0.9 8
4 1.6 0.7 0.8 9

LR DL B A A 25 AL, LA I T
B AT BCOGAR A6, 75 B 5 B A Ak il 260 25
ABan2% 2 rom 7 IR 48 bR ¥ £F & CJJ 45-2006
PE . QIE N 0.072 7, & T — R ¥ JE T8 1
o - HEORE B B/ (1 0l 3 o ST G R 1
Btk FOG G Ak 5 15 2 B 6 ih 420 fe IR
=

F2 EXAUERBAERE
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tribution optimization

L E.
Jed e oy U, U T/ i U: SR Q
cae*m - X

1.6 0.7 0.8 9 22 0.807 0.6 0.072 7

3.3 @B

ST — M2 2 AR B 1, S L Bl 4 AR HL 3l
TR ALIRIT, HAL3h 4218 55 2 AL RE R TARHL
BAETE A% G 0 BC O 2k R 1) TC O B X B A
At o A HCN B AR HL B0 4238 9O RE FAL 3 48 —

B, AR T REE MR 2. B 7 MRS
FraXEe a2k, 5 & 3 A SC i fk e 1 e ' il £k 41
Lo #, W BL8h 4238 Oy m) R EC G AR TR, 36 3 3
T AR X AR5 % FR 2B 1 2 ot M BE X
TEALBH 4 38 1 52 BE R AR AR TR) B4 2% 7 °F 5 B AR
2R 1] e o' He o AR =X B K Y 8 O
3000 Im, 1ifig 30. 3%, A 3C# I Ay IE % R 2 A
] FC G4 A A A B = T ORE A R B R
I A O AT IS B R AE BRI

He,y)(unit:cd/Klm)

B 7 ARG Fralie ot th 2

Fig. 7 Symmetrical light distribution curve
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