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Consideration of the image acquisition result according to the camera white balance setting
and the color temperature of the external light source
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Digital photography is a very useful recording and communication method for both dentists and dental technicians. Intraoral photography can be
influenced by a variety of factors. Among them, the digital camera’s white balance setting and interference of external lighting can greatly affect the
intraoral photography. The purpose of this study was to analyze the effect of color temperature of ambient light and white balance of digital camera
on intraoral digital photography.

The maxillary central incisor made of composite resin was used as an intraoral photographic model.

In the first experiment, color measurement was performed by changing the ambient light color temperature to 3500°K, 4000°K, 4500°K, 5000°K,
5500°K, and 6000°K. The white balance of the camera was set to 3570°K, 4550°K, and 5500°K,, respectively. CIE L*a*b*values of buccal surface
region were recorded. AE values were obtained by comparing the CIE L *a*b*values obtained in each group.

In the second experiment, CIE L*a*b* values were obtained by changing the white balance to 4000°K, 4550°K, 5000°K, and 5500°K in the
intraoral photography model. At this time, the color temperature of the ambient light was fixed at 5500°K. AE values between each group were
obtained in the same way.

As aresult of the experiment, digital photographs did not show visually perceptible AE values for the changing in ambient light color temperature.
This was the same for all white balance groups. When the camera’s white balance setting was changed, the AE value was more than 3.7, which is a
visually perceptible change.

In conclusion, digital photographs were more affected by digital camera’s white balance setting than the color temperature of ambient light.
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Figure 1. A schematic image of the experimetnal setup
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Table 1. Comparison of CIE L*a*b*values of the maxillary central incisor and £ values according to light temperature of

ambient light.
72l R AR
. P-value
white balance 3500°K 4000°K 4500°K 5000°K 5500°K 6000°K
/* 72.97 73.12 72.77 72.91 73.13 72.76 0.021
(0.52) (0.52) (0.52) (0.65) (0.78) (0.88) '
ot -9.51 -9.42 -0.41 -0.41 -0.54 -0.62 0.008
3570°K (0.30) 0.17) 0.17) (0.16) (0.34) (0.40) -
b -5.40 -5.60 -5.49 -5.44 -5.28 -5.14 0.000
0.41) (0.35) 0.19) 0.11) 0.41) (0.49) '
AF 0.170 0.282 0.3071 0.209 0.000 0.306
[* 74.01 73.90 73.63 73.33 73.38 73.18 0.000
(0.51) (0.49) 0.43) (0.40) 0.71) (0.55) ‘
o -2.91 -3.03 -2.91 -253 -277 -2.75 0.000
4550°K 0.37) (0.29) (0.35) 0.33) (0.40) (0.39) :
p* 12.09 12.25 12.02 11.12 11.87 11.63 0.000
(0.46) 0.42) (0.53) (0.54) (0.59) 0.72) :
AF 0.472 0.483 0.190 0.590 0.000 0.258
+ 75.09 74.12 74.14 74.15 73.96 73.83 0.000
(0.44) 0.51) 0.57) (0.45) (0.45) 0.41) :
ot -1.79 -159 -144 -1.70 -161 -161 0.002
5500°K (0.52) 0.51) (0.26) (0.44) (0.55) (0.59) '
b 1874 19.48 19.41 19.18 18.90 18.86 0.000
(0.56) (0.36) (0.24) (0.44) (0.59) (0.64) :
AE 0.852 0.307 0.471 0.227 0.000 0.148
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Table 2. Comparison of CIE L*a*b*values of the maxillary central incisor and A£ values according to white balance setting.
7tH2te] white balance setting
3570°K 4000°K 4550°K 5000°K 5500°K P

E Mean(SD) 73.06(0.71)  73.79(0.57)  7333(0.75)  7453(048)  74.04(0.42) 0.000
AL 0.98 0.25 0.71 0.49 0

. Mean(SD) -9579(0.36) -7.12(049)  -2.74(040) -1.67(042)  -159(0.54) 0.000
Aa 7.99 5.53 1.16 0.09 0

be Mean(SD) -5237(037)  3.46(0.34) 11.81(062) 1947(024)  18.95(0.59) 0.000
b 24.19 15.50 7.4 0.57 0
AE 25.50 16.46 7.27 0.71 0

Figure 2. Representative images acquired under different ambient lighting conditions and white balance
settings. (A) White balance of camera : 3570°K, Color temperature of ambient light : 3500°K
(B) White balance of camera : 3570°K, Color temperature of ambient light : 5500°K (C) White
balance of camera : 5500°K, Color temperature of ambient light : 3500°K (D) White balance of
camera : 5500°K, Color temperature of ambient light : 5500°K
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