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Optimal Design of Reflective Light Emitting Diode Automotive Headlamps

Yu Guiying Jin Ji Zhu Xuping Lin Min

(College of Metrology and Measurement Engineering , China Jiliang University,
Hangzhow , Zhejiang 310018, China)

Abstract For the requirement of high efficiency light emitting diode (LED) luminaries and the characteristics of
automotive headlamp exit beam, based on non-imaging optical theory, a theory model for new type LED parabolic
reflector optimal design is established to maximize the utilization of light energy of the reflection cup and to realize
the asymmetric light intensity distribution of the headlamp exit beam. An optical system of new type reflective LED
automotive headlamp is designed. By TracePro simulation it shows that the geometry collection rate of reflector
reaches up to 96 % without considering the loss. In the screen that places at 25 m the width of the field of view is
greater than 10 m. The emitting light distribution of low-beam has a distinct cut-off line and the light distribution of
high and low beam are both satisfying the national standard, with the structure size of entire lamp only 160 mm X

80 mm X 25 mm.
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Fig. 1 Reflector angle and LED light source
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Fig. 2 Light collection map of the new type reflector
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Fig. 3 Geometric light collection rate of the new

type reflector
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Fig. 4 Analysis of the effect of the light source defocus
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Table 1 Requirement limit of the test screen and the simulation result

Low beam High beam
Test point Requirement limit /Ix Simulation result /Ix Test point Requirement limit /lx Simulation result /Ix
B50L 0.3 0.21 E o =>488.<C240 70.1
75R >12 16. 45 HV >0.8 Eux 60. 3
751 <12 6.83 1125L >24 37.8
50R >12 21.83 1125R >24 45.6
50L <15 8. 54 2250L =>6 16.1
50V =>6 16. 05 2250R =>6 18.4
251 >2 4.74 Lux/cd =>18000 31520
25R >2 11.03
Any point of the third district <0.7 <0.7
Any point of the second district >3 >3
Any point of the first district <2 Esr <43. 66
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