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Investigation of Uniform Illumination of the Near-Field on
the Lateral Panels Using LED Projectors

Lai Liping Zhuang Qiren Liang Dejuan Zhou Yepeng Zhuang Linling Wang Jufeng

(College of Information Science and Engineering, Huagiao University, Xiamen , Fujian 361021, China)

Abstract In order to meet the requirements of uniform illumination of near-field on the lateral panels for double side
LED light box and double side LED flat light, a free-form LED projector with cylindrical lens array is presented.
According to the edge-ray principle based on the non-imaging optics theory, the surface shape of the projector is
designed by using the direct method and overlapping. and the Lambert light source of the LED is redistributed under
the action of the reflection rotation surface, refraction rotation surface and the cylindrical lens array. The cylindrical
lens array free-form surface projection model of the lateral near-field uniform illumination is established, and
TracePro software is used to simulate the designed model for ray tracing. The results show that the luminous
efficiency is 96.03 % without considering the reflection loss, and the uniform illumination with the projector of the
lateral panel sized 240 mm X 360 mm is 95.6% .

Key words optical design; double side LED flat light; LED projector; cylindrical lens array; uniform illumination
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