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Design Method for Double Free-Form Surface with Uniform Illumination
Based on an Extended Light Source

Zeng Maoting, Lou Jun’, Cen Songyuan, Gao Tongrui
College of Optical and Electronic Technology,China Jiliang University, Hangzhou 310018, Zhejiang, China

Abstract A uniform lighting design method based on a double free-curved surface is proposed herein. According to the
theory of geometrical optics and energy mapping relationship, a double free-form surface lens is designed with a distance-to-
height ratio of one. By discretizing the extended light source and lens surface, a new double free-form surface lens profile is
constructed by inverse tracing the extended light source. The optical properties are simulated by using optical simulation
software. The results have shown that uniform circular illumination distribution with a radius of 1000 mm is achieved on
the target surface 1000 mm away from the extended light source, and the illumination uniformity is 92. 3%. This method
can effectively improve the illumination uniformity of the target surface based on an extended light source, and the design
process of the free-form surface does not depend on feedback optimization. Accordingly, the design time is reduced and the
process becomes simple and convenient.
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Fig. 1 Schematic design of double free-form surface lens
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Fig. 2 Schematic design of double free-form surface lens
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Fig. 3 Schematic diagram of double free-form surface lens
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Fig. 4 Schematic diagram of adjusting the target vector

of interface

ata,=al+ a)
|a)|# | a, | o (13)
lat|=]at]

T kA BT Y 20 AT SO 4R A% R R A B T ] 1)
wT, HEEWNYNENT., BENXFRZENEANT
DGR A A At SO HE A A A B AR A s P it T
BEZe o A1l B AR G Z S R B T Y SO 4
DAL I 5 K oA ot T A 48 T R T BEAT R R
R BT 7 A5 B A i AR SR A5 BRCA i h
BEZk

3 Bty E AL R

Ry 96 UE 12 B T E O ik R TR O R R A
AT AT M B LED & RSE R 2 mm X 2 mm, i 58
P9 A TR R 4 R 3 mm .5 mm, 5 55 M k) ol B
FEIE R H R (PMMA) 5T A m ik 59 8
6 IR B 7 B 4 B 7E Matlab % 44 v 2% 48 8000 4 R b
ST R XA it e e g, an ¥ S ok . AL 6

inner surface .
gl —— outsurface of extended light source
—— out surface of point light source

Width /mm

PS5 XA iy i T 2 e e 12

Fig. 5 Profiles of double free-form surface lens
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Fig. 7 Model of double free-form surface lens
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Fig. 8 Illumination comparison chart of two design methods. (a) Design method based on extended source; (b) design method based on
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