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Smart Lighting System using Smart Illuminance Sensors
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Fig.1 The construction of a lighting fixture-driven
smart lighting system
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Fig.2 Control algorithm
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Fig.3 Sending and receiving information
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fi=P+w-g (1)

{ 0 (Lei — Lt) 20

9" =\ (Lei—Lti)?  (Lei— Lti) <0

i : Illuminance sensor
P : Electric power, Lt : Target illuminance

w : Weight, Lc: Current illuminance
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Fig.4 Seven neighborhoods
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Table 1 The selection standards of neighborhood

Ranking
Current 1st 2nd 3rd 4th
illuminance
Larger than
target illuminance C B B A
Convergence state
at target illuminance E D C C
Smaller than
target illuminance G F E D
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Table 2 Parameter settings

Number of fluorescent lamps 15
Number of illuminance sensors 3
Weight 1.0
Target illuminance [lx] 750, 700, 800
Maximum luminance [cd] 1700
Minimum luminance [cd] 510
Initial luminance [cd] 1700
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Fig.5 Experimental environment (expl)
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Fig. 6 Illuminance history (expl)
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Fig.8 Experimental environment (exp2)
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Fig.9 Illuminance history (exp2)
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Fig. 10 Steady state of luminance
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Abstract A smart lighting system based on a new autonomous distributed control method was devel-
oped to control lighting using illuminance sensors. By using infrared ray communication, one illuminance
sensor sends a luminance control directive to several lighting fixtures located nearby. The luminance is
made to change randomly within a fixed range to optimize the illuminance using the stochastic hill climbing
method. The result of operational experiments using illuminance sensors that were preset to the target illu-
minance showed that the brightness at specified locations approached the target illuminance. The electrical

power consumed by the lighting system was also minimized.

Key words Lighting, Energy saving, Illuminance, Autonomous distributed control, Smart lighting sys-
tem



