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Fig. 2 Three dimensional lighting system
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Fig. 5 Magnified image of LED unit
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Fig. 7 Desired illuminance distribution

Table 1 Position and brightness of obtained

solution
Light x [cm] y [cm] z [cm] a
L, 16 74 0 0.35
L, 35 75 6 0.78
L 74 26 11 0.77
Ly 79 26 29 1.00

Fig. 8 Experimental result
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DEVELOPMENT OF THREE DIMENSIONAL LIGHTING SYSTEM
AND LIGHTING CONTROL

Takao MUROMAKI, Yuki TSUJI and Yuki MINAMI

ABSTRACT : In this paper, we describe a development of three dimensional lighting system and a proposal of lighting

control method. The three dimensional lighting system is composed of multiple LED lighting units that can be arranged

at arbitrary positions in the space. The lighting pattern can be adjusted for each lighting units. By controlling the

position and the lighting pattern of each lighting unit, a desired illuminance distribution is realized. We introduce an

evaluation function which evaluates the difference between a supplying illuminance distribution and a desired one. The

differential evolution (DE) is used to solve the minimization problem with the evaluation function. We develop an

experiment system with 16 LED lighting units. The effectiveness of the optimization method is confirmed through the

experiment with the developed system.

Key Words : [lluminance distribution, LED light, Lighting pattern, Optimization



