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Abstract

In this paper, we present a new lighting control method considering ambient light in addition to the
required lighting illumination for efficient energy saving of a LED stand. We estimate accurate
environmental illuminance using a cheap illuminance sensor by modeling measured— and actual-
illuminance using quadratic polynomial approximation. The relation between PWM(Pulse Width
Modulation) duty ratio and illuminance intensity is modeled by a linear model. Illumination of the LED
stand is controlled by estimating the difference of required illumination and the estimated ambient
illumination. The developed LED stand has reduced electric energy consumption compared with a
conventional manually controlled LED stand with the same lighting source. In addition, human subject
evaluation shows that the LED stand, which is applied the proposed method, is more satisfactory than
conventional ones since the proposed automatic controlled illumination produce more accurately
required lighting and it is convenient.
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Table 1. Sensor output values for Illumination and
polynomial approximation

ADC z2E 14 22} 13 27
A% | ) | A | AR | oA | oA

63 100 21.89 100.83 7811 | 083

84 200 184.16 1938 1584 | 62

102 300 323.24 29314 2324 | 686

118 400 446.83 396.68 4688 | 3.32

131 500 H47.33 491.36 4733 | 864

143 600 640.05 587.15 4005 | 128

195 700 13217 691.01 3277 | 899

166 800 81777 793.3 1777 | 67

176 900 895.04 892.17 4% | 783

184 1,000 936.86 975.3 4314 | 247

194 1,100 1,034.13 1,08425 | 6587 | 1575
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Fig. 3. Sensor Output values and graph of 1~2
order polynomial approximation
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Table 2. lllumination of LED Stand for power
consumption

2% 24 7 22

_ - 14 o327 o4
(x) | AEW) | ZARW) | 2ARW)
20 0 - - - -
98.1 0.72 058 (.66 0.14 0.06
202 1.56 141 1.48 0.15 0.08
298 216 2.18 2.224 0.02 0.08
38 3 238 2% 012 0.06
478 36 3.62 31 0.02 01
572 444 437 447 0.07 0.0
665 2.28 512 524 0.16 0.4
763 6 59 6.06 0.1 0.06
838 6.9 6.66 6.36 03 01
995 73 744 768 (.36 012
1,080 8.76 344 875 0.32 001
1180 96 9.24 962 0.36 0.02
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Fig. 4. lllumination of LED Stand for power
consumption and graph of 1~2 order
polynomial approximation
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Table 3. lllumination of LED Stand for Duty ratio
PWM Duty| % 12 27 12| 24
Ratio(%) | (Ix) | =A%) | A% | &34 | 24
4 9.1 3.84 345 016 | 055
8 202 8.06 798 0.06 | 0.02
12 298 11.9% 12.1 0.05 0.1
16 38 1548 15.77 052 | 023
20 478 19.26 19.65 074 | 03
23 572 23.07 2351 007 | 051
27 665 26.34 2121 0.16 | 027
31 763 30.82 31.16 0.18 | 0.16
3 858 34.67 34.88 033 | 012
39 995 3861 38.61 039 | 039
43 1,080 43.68 43.32 068 | 032
47 1,180 4774 47.01 0.74 | 001
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