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Free-form optical system design for asymmetric illumination
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Abstract ; Based on the light mapping method of optimal transmission theory , the initial parameters of the free-form op-
tical system for zero extension light source are calculated for the design of the optical system for asymmetric illumina-
tion, with the distance from the light source to the irradiated surface of 20 mm,and the realization of the letter “JL.”
within the range of 50 mm x50 mm as the target. The initial parameters of the free-form optical system for zero exten-
sion light source are calculated ,and based on this, the free-form optical system for zero extension light source and ex-
tended light source is optimally designed and simulated using LightTools software. The results show that for zero exten-
sion light source,the free-form surface diameter is 86.52 mm,the distance between the light source and the free-form
surface is 34 mm,and the illumination distribution control of the letter “JL.” can be realized on the irradiated surface;
when facing the extended light source with a diameter of 10mm, the diameter of the free surface is 435. 16 mm, the

distance between the light source and the free surface is 242 mm,and the illumination distribution control of the letter
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“JL” can be achieved on the irradiated surface,indicating that the designed system can realize the asymmetric illumi-

nation distribution control and effectively improve the efficiency of the design of the free-form optical system.

Keywords : free-form surface ; asymmetric lighting ; extended light source ;illumination distribution ;optical design
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Tab. 1 Initial parameters of the free-form

optical system for a zero-extension light source
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Fig. 2 Initial results of a free-form reflective optical

system with a zero-expansion light source
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Tab. 2 Optimization results of free-form optical

system for zero-extension light source

F£Fx SR
1 s i1 1 B A%/ mm 86.52
IR A eh il RS/ mm 34
F e

L)

86 mm

[ 34mm 20 mm

(a) JFRLGEE

y/mm

(OF LR Sgi
K3 T ARG URAY il D R
utess

Fig. 3 Optimization results of a free-form optical

system for a zero-extension light source
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Tab. 3 Optimization results of free-form

optical system for extended light sources
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Fig. 5 Optimization results of free-form optical

system for extended light sources
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Fig. 6 Mluminance distribution in the case of three light sources
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