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Abstract

Secondary Optical Lens Design for LED to Achieve Angular Deflection
Zeng Chiliang', Liao Wenzhe®

"Hubei Mechanical and Electrical Research and Design Institute Co.Ltd., Wuhan, Hubei 430070, China;
? Wuhan Hongshi Technologies Co.Ltd., Wuhan, Hubei 430075, China

built according to the working distance and the illumination size.
Key words

Light emitting diode (LED) focusing lens with angle deflection for machine vision is designed by optical

Secondly

modeling software Light Tools. The lens is made of polymethyl methacrylate (PMMA). Firstly, the LED model is
=]

established with a lens model inside, and the illumination gridding optimization function is made to obtain the
OCIS codes

, a total reflection lens model is
uniform illumination in the target area. Lastly, the lens is cut with tilted angle to meet the requirements of the angle
optical design; light emitting diode; focusing lens; deflection angle
—> .

based on the refractive law. The lens has simple structure, good uniformity, and it is easy to achieve the processing
requirements. The lens meets the requirements of the angle deflection in the machine vision field.
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Table 1  Design requirement

Light source parameter Value
Working distance 300 mm
Illumination diameter 120 mm

Distance between the optical axis of light source and the
. . . . 53 mm
optical axis of objective lens
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Fig. 1 Principle of focusing lens
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total collected power: 0.99245 W
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Fig. 2 (a) LED modeling; (b) light intensity distribution
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Fig. 3 (a) Result of preliminary modeling; (b) spot diagram
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Fig. 4 (a) Result of optimization design; (b) spot diagram after optimization
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Fig. 5 Light intensity distribution after optimization
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Fig. 6 Common illumination structure of machine vision. (a) Parallel; (b) tilt
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Fig. 7 Machine vision illumination solution with compact structure
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Fig. 8 Deflection principle of light beams
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Fig. 9 (a) Result of design; (b) spot diagram
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Fig. 10 Deflection effect of light beams
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Fig. 11 Light intensity distribution chart of design result
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Fig. 12 Practicality diagram of lens Fig. 13 Effect of spot
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