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Abstract: The authors have engaged in research of an Intelligent Lighting Systems which realize the individ-
ual brightness (illuminance) levels required by workers with minimum power consumption. As the Intelligent
Lighting Systems use the illuminance sensors for illuminance control, the smartphones with a built-in illu-
minance sensor may be used for this purpose. This can reduce the initial cost for introducing the Intelligent
Lighting System as well as realize easier maintenance. From this background, in this study, we examined the
possibilities of the Intelligent Lighting System using built-in illuminance sensors in the smartphones. The
performance verification experiments concerning smartphone’s built-in illuminance sensors showed that their
resolutions are so low that their measurements differ from the true values. Based on this result, we propose
the methods to estimate the level of influence by each lighting fixture and to solve the discrepancy between
their illuminance measurements and the true values. In a verification experiment to confirm the effectiveness
of the constructed system, we showed that individual illuminance control is approximate in the use of the
smartphones.
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Fig. 1 The construction of an Intelligent Lighting System.
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the smartphone.

Smartphone’s model Resolution [lx]
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Fig. 9 The concept of generating a calibration formula
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Model First target [Ix]  Second target [Ix]

A | XOOM 700 400

B | ARROWS Z 500 500

C | Galaxy S4 400 700
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Fig. 13 The status of lightings.

® 3 KUROWFHE & FEEO ML DR

Discrepancy between the measured value of a smart-

phone and the actual illuminance.

non-calibration | calibration

A average error [lx| 416 26.5
relative error [%)] 102 4.55

B average error [lx| 133 10.7
relative error [%)] 20.7 2.02

C average error [lx] 55.5 26.4
relative error [%)] 8.58 4.28
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Fig. 14 The values from the illuminance sensor built in to the
smartphone of the GALAXY series under the lighting

fixture.
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Table 4 The resolution of built-in illumination sensor of the
GALAXY series.

Smartphone’s model (Release date) | Resolution [Ix]
Galaxy S (October 28, 2010) 995 — 4,000
Galaxy S2 (June 23, 2011) 90 — 900
Galaxy S3 (June 28, 2012) 2-20
Galaxy S4 (April 26, 2013) 1-15
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