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Design for Reflecting Stage Light with High-Power LED
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Abstract In view of the need for secondary optical design of LED as the stage light, a design for reflecting stage
light with high-power LED is proposed to achieve the asymmetric uniform illumination on stage backdrop, according
to the principle of extended light source. By creating a reflecting surface model in a two-dimensional coordinate
system and controlling the two marginal rays of a certain point on the target surface, the light cone formed by the two
marginal rays can sweep point by point. Combined with the laws of reflection, the edge ray principle and the étendue
conservation theory, the coordinates of each point on the generatrix are obtained and then the reflection surface is
generated after stretching the generatrix. The ray-tracing simulations with TracePro software show that by
superposition of several stage lights, in the illuminated region of 20 m width and 11 m height within a distance range
of 1.5~2.0 m, the luminous uniformity is able to reach 80% . Hence, this structure enables LED light source to be
applied in wide-range lighting system to get uniform illumination.
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Fig. 1 High-power LED without secondary Fig. 2 Reflecting stage light with high-power LED
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Fig. 3 Design principle of reflecting surface
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Fig. 6 Simulation results of illuminance distribution on the target plane with 2. 1 m spacing between stage lights
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Fig. 7 Simulation results of illuminance distribution on the target plane with 1. 8 m spacing between stage lights
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Table 1 Illuminance uniformity of target plane in uniformly illuminated region

at different distance

Distance / /mm E.../lx E.../lx Uniformity /%
2000 800. 5 987.0 81.1
1900 815.6 993.4 82.1
1800 823.3 1022. 7 80.5
1700 829.5 1032.0 80. 4
1600 865. 1 1067. 2 81.1
1500 854. 3 1018. 1 83.9
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