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The design of LED rectangular uniform illumination lens 

system 

Yong Shi, Baicheng Li, Mantong Zhao, Yao Zhou, Dawei Zhang 

University of Shanghai for Science and Technology, Ministry of Education Optical 

Instrument and Systems Engineering Center, and Shanghai Key Laboratory of 

Modern Optical System, No. 516 Jungong Road, Shanghai 200093, China 

Abstract Freeform lenses are playing a more and more important role in LED 

secondary optics design. In this paper, based on the lighting-energy conservation law, 

edge-ray principle and Snell's law, we present a freeform lens optical system design 

method for LED lighting. This system can achieve rectangular lighting area, and it is 

easier to precisely control the angle of light emitting and processing, with the 

advantages of uniform illumination. The software Matlab and Rhino were used to get 

the model of lens, and the PMMA was used as the material to design lens model. 

Finally, the numerical simulation results showed that the spot shape was close to the 

expected results. 
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1. Introduction 

Theoretically, LED has many advantages, such as long lifetime, environmental 

protection, high reliability and low-power consumption. With the luminous flux of a 

single light-emitting diode increasing, LED lighting applications become more 

widely. However, most LED chips are approximately Lambertian light source, which 
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