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Fundamental investigation of a lighting system for adjusting colors

using LEDs

Mitsunori MIKI®  Satoru HIWA™ and Tomoyuki HIROYASU™

(Received July 25, 2005)

In recent years, the lighting system using Light Emitting Diode(LED) attracts attention. In this paper, we

propose Intelligent LED lighting system, which can provide the light of various colors by controlling a luminous

intensity of RGB 3-Color LEDs. Serafini’s Multi-Objective Simulated Annealing(SMOSA) was applied as an algorithm

for controlling this system, and the color difference between the current color and the target color at the measuring

points was used for its objective function. The result of the simulation confirmed that SMOSA is an effective algorithm

for this system, and the proposed intelligent LED lighting system is useful for providing required colors.

Key words 0 Intelligent lighting system, adjusting colors, LEDs, Simulated Annealing, Multi-objective

optimization
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Fig. 1. The structure of an intelligent LED lighting

system.
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Fig. 2. The LED panel.
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Fig. 3. Optimization of colors at many measuring

points.
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Fig. 4. The Relation of color difference at many

measuring points.
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Fig. 5. Search by SMOSA.
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Fig. 6. The algorithm of SA.
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Fig. 7. Acceptance probability functions.
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Fig. 8. The control algorithm using SMOSA.
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Fig. 9. The simulation environment.
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Table 1. Environment 1.

Coordinates (z,y)

The RGB value

Point 1 (0.06, 0.06) (150, 210, 50)
Point 2 (0.12, 0.12) (190, 50, 180)
Table 2. Environment 2.

Coordinates (z,y) | The RGB value
Point 1 (0.08, 0.00) (50, 100, 175)
Point 2 (0.10, 0.18) (160, 60, 160)

Table 3. The parameters of SMOSA.

The parameters The values
Total steps 163200
Cooling steps 32
Neighborhood range [cd] +0.1

Initial value of weights

Archive size

(wl, U)Q) = (05, 05)

100
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Table 4. The RGB values of measuring
points(Environment 1).

f Point 1 Point 2
Minimum value | (147, 207, 55) | (156, 176, 88)
Median value | (138, 152, 100) | (162, 99, 151)
Maximum value | (176, 81, 156) | (190, 50, 180)
Target color (150, 210, 50) | (190, 50, 180)

Table 5. The RGB wvalues of measuring
points(Environment 2).

f Point 1 Point 2
Minimum value (56, 95, 169) | (122, 60, 146)
Median value (71, 90, 165) | (142, 50, 147)
Maximum value | (95, 89, 159) | (155, 55, 155)
Target color (50, 100, 175) | (160, 60, 160)
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