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Design for Free-Form Reflector Surface Based on Foci Mapping
Ellipse Flow-Line Methods and Gradient Optimization

Zhang Hang Li Meihua Ma Yufei Liang Xue Yan Jinhua
Department of Applied Physics, Zhejiang University of Technology, Hangzhou, Zhejiang 310023, China

Abstract An optimized design method of free—form reflector surface for extended LED source, which is based
on the foci mapping ellipse flow—line methods for generating free—form surfaces and the gradient operator for
optimization, is presented. And a continued free— form surface reflecting the lights from a 5 mm size LED
extended source to a target plane in rotational symmetrical uniform pattern is designed and optimized. Optical
simulation results show that the original irradiance uniformity is about 0.77 and the optimized irradiance
uniformity reaches 0.98. This method can be applied to the optical design of non-rotational symmetric reflector.
Key words optical design; nonimaging optics; free—form reflector; foci mapping ellipse flow—-line method; gradient
optimization; extended light source
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Fig.1 Source and target equi—flux slice Fig.2 Original irradiance distribution
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Fig.3 Movement of the focus on target plane Fig.4 Optimized irradiance distribution
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Fig.6 Irradiance profile curve in optimizing process
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