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LED Controls by Detecting Dynamical Variations
of Lighting Conditions

YOSHITOMO KOBAYASHI'' SHIGERU KURIYAMA '

Real-time measurement of the effect on the brightness from every light sources is useful in smartly controlling them, according to
the continuous change of lighting condition caused by the variations of natural light or the shadows of moving persons and
objects. We develop a frequency-controllable LED lighting unit. The built-in sensor equipped in this unit, can separately measure
the illuminance separately from the lighting sources having individual frequencies. Using these capabilities, we propose a
dynamical dimming control mechanism that can robustly detect the dynamical variation of lighting conditions without using any
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external sensing system.
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Figure 2 Device configuration
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Figure 3 Dimming using Pulse-Width-Modulation
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Figure 7 Experiment environment
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Figure 8 Estimation of attenuation factor for ideal environment
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Figure 9 Estimation of attenuation factor for fluorescent lighting

(© 2013 Information Processing Society of Japan

Vol.2013-MBL-65 No.51
Vol.2013-UBI-37 No.51

2013/3/15
140
£120
k]
gloo
% 80
32 60
u
g 40 m A
S
ﬁ 20 = w8
= C
0 i D
A B c D
REAT /AR
(b)HEEAE 5

B 10 KEEB NS+ 25356 OB RHEE

Figure 10 Estimation of attenuation factor for incident sunlight
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Figure 11 Estimation by arranging a screen between C and D
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Figure 12 Estimation by arranging a screen between A and B
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Figure 13 Estimation by setting up various duty ratios
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Table 2 Estimation of external light illuminance
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Table 3 Optimization results of illuminated condition
(@7 L, il B R4 T 300

m | mEee | i | | AR
%) %)
A 300 286.1 4.32 6.74
B 300 297.3 2.15 4.50
C 300 291.8 2.88 5.50
D 300 303.0 3.17 5.27

(b)s+t 2L, fHIHE A A:250,B:250,C:300,D:300
o | srmmm | R | s | RA#
%) %)
A 250 245.0 2.24 5.52
B 250 245.6 2.42 5.68
C 300 298.9 1.54 2.90
D 300 295.7 1.49 3.03
)M v, il B 4T 600

w | wn | wmn | e | RRRE
%) %)
A 600 583.6 2.74 4.30
B 600 587.4 2.10 3.23
C 600 592.6 1.23 3.31
D 600 589.1 1.81 2.52

st | e | e | RO | AR
(%) (%)

A 241 238.1 1.45 3.73
B 206 207.6 2.41 4.46
C 278 278.6 1.67 4.25
D 217 219.6 3.59 7.73
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