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Abstract

Full-Color LED lighting system requires efficient control of the lighting color in order to easily
achieve various color effects. In this paper, we present not only a portable color scanner using color
sensors which can control lighting color directly from detected color but also methods to convert
detected color to a complementary color, similar colors and so on. In addition, we propose a
compensation method for measured sensor color to reduce measurement errors more than 50[%] in
detected color. The developed color scanner is applied to control full-color LED ceiling light for

emotional lighting.
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Table 1. Measured sensor values for gray samples
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Fig. 11. Errors in different methods using gray
value samples
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Table 4. Average errors of approximation
methods using gray and color samples

2ALg Hhe
B gy | roen | soen | ans

¢
R A 11 9 B
G 15 8 8 B3
B Yl A % 3
Mean 2 15 14 3
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Fig. 12. Errors in different approximation methods
using gray and color samples
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Table 5. Measured color and their Lab space

values for test samples

=4 A Lah” g A
Idx g
R| G| B L a b
11191148136 68.153 | 10.672 | 8.165
2196 | 122|135 56.870 | -6.511 | —7.605
3169 |8 |65 51.129 | -9.304 | 10.789
41202123 | 92 67.097 | 17.955 | 19.990
5| 90 | 101|140 51.301 | 2.6494 |-19.073
6 | 1781 93 | 100 59.798 | 26.885 | 4.795
7198176 | 91 49.726 | 12.235 | —5.558
8 | 163 | 177 | 108 72.088 | -8.998 | 26.220
9 | 215|157 | 102 72.462 | 9.3685 | 25.943
1% 132 XEAFS] Lab HS o]&ste] S4T
AAtol| tfel] FAIE & E 2P o g ISR X

Tk olsE Sl EAIE Bt Index 4l gk A
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Table 6. Representative color and complementary
colors for measured samples
ldx Rmi&]‘B A — ‘zﬁ“ mE
1 (189|149 | 136 140 | 190 | 207
2196 122|135 119 98 | 88
3169 |8 | 65 99 | 88 | 112
4 1200|123 | 90 120 | 207 | 254
5 191 | 100139 79 |77 49
6 |177| 93 | 100 72 1150 | 148
7198 |75 | 8 61 | 8 72
8 | 162 | 178 | 108 217 | 222 | 2552)
9 | 216|156 | 101 170 | 246 | 2552)
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Table 7. Examples of neighbor colors for
measured colors

Idx FH A (-15%) A FHA(+15%) A
R G B R G B
1 (193|149 | 145 182 | 148 | 129
219 | 125 133 103 | 125 | 142
31721 80 | 59 64 | 87 | 70
4 1214 122 | 105 186 | 126 | &4
5191|115 | 153 107 | 106 | 146
6 |182] 102 | 124 176 | 93 | &
7199 | 8 | 103 103 | 77 | 86
8 [170| 157 | 93 137 | 176 | 111
9 231 148 | 105 192 | 161 | 98
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Fig. 13. Representation for Index 1 is the Lab
Color Space(1:Measured Color(+),
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