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Step-by-step Method for Quickly Achieving Uniform Rectangular Illumination
and Small Divergence Angle with LED

LIU Dian-hong, ZHANG Xiao-hui

(Ordnance Engineering Department, Naval Engineering University, Wuhan 430033, China)

Abstract: An improved method to control longitudinal divergence angle based on step-by-step method is
proposed to obtain quickly LED small divergence angle rectangular uniform illumination at horizontal and longi-
tudinal directions. Three optical curved surfaces can be constructed quickly through designing three contour lines.
The optical system is made up of the reflective lens constructed based on optical curved surface and an adjacent
reflector. Simulation results show that when the ratio of the distance between the optical source and the inner
curved surface of lens and the optical source size is more than 6, the horizontal divergence angle of the optical
beam is less than 1° , the longitudinal divergence angle is less than 2.6°, and the illumination uniformity is more
than 0.75. It provides an effective way for optical system with small divergence angle rectangular uniform illumi-
nation requirements.

Key words: geometric optical design; rectangular uniform illumination; small divergence angle; light emit-
ting diode (LED)
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