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Optical design for an LED traffic signal light
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Abstract: An LED traffic signal light without obvious granular sensation was designed, which had a
uniform distribution of luminous intensity in a certain angle range. The emergent rays of the highlighted
LED were collimated by a Fresnel lens. A pillow lens was designed and arrayed to achieve the specified
direction lighting and a uniform distribution of luminous intensity in a certain angle range by using the
Snell’s Law. The design was simulated by using the optical design software ZEMAX and the results that
the luminous intensity was distributed uniformly were given in both horizontal and vertical angles. The
design was proved to meet the design requirement by simulating the imaging of signal light in human
eyes and showing the observing effect of eyes. The applications of the design in practical engineering
were analyzed in the article.
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Fig.1 Radiation characteristic of the LED
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Fig.3 Geometrical analysis of the refractive surface
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Fig.4 Structure of a single pillow lens
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Fig.5 3-D structure of the pillow lens array
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Fig.6 Luminous intensity distribution in horizontal angles
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Fig.7 Luminous intensity distribution in vertical angles
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Fig.8 Simulation of eye observation
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