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Abstract

In this paper, an image-based luminance measurement system(LMS) is proposed to measure the luminance of outdoor
signboards. We design the LMS that can improve disadvantages of efficiency of the point-luminance meter and portability of
face-luminance meter using the image of DSLR camera and print out the luminance value by using the proposed luminance
analysis algorithm in real time. Outdoor signboards have various size and shape, and are also installed on the various place.
Luminance of the signboard is influenced by measurement location, angle, color, etc. Therefore, we measure the change of
luminance value in accordance with measurement location for accurate luminance measurement and then consider the lumi-
nance value according to the measurement distance. We obtain a numerical relation between luminance value and measure—
ment location. The proposed LMS is verified through comparative experiment with point-luminance meter.

Key Words : Luminance measure system, Outdoor advertisement sign, Image of DSLR camera, Measurement position,
Luminance correction algorithm
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Fig. 1. Composition of luminance measurement system
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Table 1. Digital level of luminance measurement value

Digital Luminance Digital Luminance
level (cd/m?) level (cd/m?)

0 3196 | 3.187 130 6493 | 65.02

5 3.752 3.744 135 68.86 | 68.93

10 5.083 5.082 140 72.92 7291

15 6.4 6.402 145 77.02 77
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20 7.751 7.736 150 81.21 81.24

25 9.061 9.079 155 85.65 85.63

30 10.39 10.39 160 90.03 | 90.04

35 11.66 11.65 165 9457 | 9451

40 13.63 13.65 170 99.06 99.26

45 15.73 15.71 175 103.8 103.9

50 17.9 179 180 108.4 108.2

55 20.16 20.12 185 112.6 112.7

60 22.49 2248 190 117.1 117.1

65 24.84 24.86 195 121.5 121.5

70 2751 2751 200 126.7 126.7

75 30.3 30.31 205 131.8 131.7

80 33.22 33.19 210 136.9 136.7

85 36.05 36.05 215 141.6 141.8

90 39.07 39.08 220 146.7 146.8

95 42.13 42.09 225 151.6 151.7

100 45.21 45.19 230 156.4 156.5

105 4841 48.41 235 161.2 161.2

110 5165 | 51.65 240 165.3 165.6

115 54.94 54.98 245 169.6 169.7

120 58.33 58.28 250 174 1738

125 61.69 61.68 2055 176.8 176.7
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analysis
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Table 2. Changes of luminance value according to the
distance in case of banner experiment

distance Luminance distance Luminance
(m) (cd/m?) (m) (cd/m?)
2 1100 | 110011100 6.5 1020 | 1030 | 1010
2.5 1100|1090 1080 7 1060 | 1030 | 1040
3 1080 | 1090 | 1080 75 1020 | 1030 | 1020
35 1080 | 107011070 3 978 | 986 | 983
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4 107010801070 8.5 970 | 963 | 962

45 1060 | 1070 ] 1060 9 951 | 951 | 946

5 107010801070 9.5 1000 1010|1020

55 1050 | 10401 1000 10 940 | 931 | 940

6 1000 | 1010 ] 966
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Table 3. Changes of luminance value according to the
distance in case of 1T white PVC

distance Luminance distance Luminance

(m) (cd/m?) (m) (cd/m?)

2 288 | 291 | 292 6.5 233 1233 | 231

2.5 281 | 281 | 283 7 224 | 223 | 225

3 271 | 271 | 278 7.5 220 | 217 | 225

3.5 264 | 265 | 265 8 212 | 216 | 214

4 263 | 262 | 252 8.5 211 | 208 | 209

45 246 | 248 | 249 9 207 | 205 | 208

5 245 | 241 | 240 9.5 204 | 201 | 200

55 240 | 233 | 232 10 194 | 196 | 195

6 237 | 231 | 234
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according to the measurement distance
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