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Study on Possibility in Application of Smartphone and Digital Camera
for Color Measurement
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Abstract

The objective of this research is to evaluate the possibility in application of smartphone
and digital camera for color measurement in ambient and controlled light environments. The
relationship of color values obtained from these devices and HunterLab Colorimeter were
evaluated by using linear regression. The calibration equation and regression coefficients (R*) were
determined. The results revealed that the R?* from all color values (L* a* wa g b*) measured by
digital camera with controlled light were higher than 0.94. After calibration, the color measurement
in ambient light gave lower total color difference (TCD) values (p<0.05) while controlled light
environment gave no significant difference in TCD (p>0.05). To apply the color measurement with
smartphone and digital camera, six pantones with different colors were used. After calibration, TCD

tended to decrease but the values were high when compared to HunterLab Colorimeter. Hue
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angle; the color index; was also calculated and it was found that Hue angle of samples influenced
on the increase of measurement error. The error from measurement using smartphone and digital
camera compared with HunterLab Colorimeter tended to be higher in the area of red, blue and
purple which TCD values were higher than 60.

Keywords: smartphone, digital camera, calibration, color measurement
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A1519% 3 AANNLANA19989E 859U (Total Color Difference, TCD) wag A1 Hue angle NOULALUAT
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. Pantone TCD* TCD* Hue angle* Hue angle*
4389903 HunterLab o A o o A . o e A
No. noulsumiey | vasdsuinay nNauUsueau asusuiney
Colorimeter
1797 75.73+0.26 63.51+0.21 35.38+0.47 37.79+0.43
15-1439 57.17+£2.30 53.75+2.82 61.59+5.05 64.67+4.17
GRS 7548 11.93+0.52 13.72+0.53 95.42+0.28 94.63+0.27
Uni 15-0543 29.60+0.26 28.48+0.18 107.85+0.06 106.10+0.05
18-5621 86.69+1.33 77.60+1.71 176.61+2.16 166.26+1.69
5405 108.73+0.52 95.95+0.39 275.77+0.23 278.82+0.14
dunsnlau
1797 74.29+0.54 64.90+0.63 38.64+0.72 39.72+0.67
15-1439 38.72+1.19 47.98+1.06 88.76+3.08 77.45+2.93
GEMN 7548 16.32+0.05 19.63+2.19 97.66+0.27 91.69+0.12
AIUAILLE 15-0543 31.13+0.95 25.82+2.54 109.67+0.36 102.49+0.31
18-5621 79.00+9.40 71.12+4.66 172.90+9.31 174.24+0.06
5405 81.86+9.30 77.98+7.50 210.33+£26.22 245.89+0.73
1797 72.46+0.15 78.69+0.27 27.78+0.17 27.99+0.15
15-1439 56.73+0.21 56.51+0.52 77.36+0.46 72.81+0.39
GRS 7548 10.73+0.17 8.98+0.17 95.41+0.15 93.89+0.15
Unh 15-0543 25.78+0.11 24.72+0.09 107.44+0.09 105.66+0.08
18-5621 77.47+0.02 77.23+0.41 179.31+0.61 171.55+0.62
v o 5405 85.61+0.69 86.27+0.65 259.18+0.51 267.37+0.72
NABINANA
1797 75.37+0.02 70.68+0.10 33.05+0.03 33.60+0.03
15-1439 57.08+0.27 59.53+0.35 69.91+0.11 66.51+0.12
GEARN) 7548 10.60+0.40 10.94+0.20 93.89+0.28 92.32+0.27
AIUALLES 15-0543 28.16+£0.57 26.35+0.52 106.58+0.65 104.31+0.62
18-5621 76.36+0.05 75.15+0.04 164.94+0.17 163.00+0.19
5405 87.46+0.75 87.31+£0.78 251.36+2.77 261.11+2.44
*Anuads + Andoauuinnsgiu
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