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Development of color space conversion algorithm for

application of tooth colorimetry app

Jae—Hyun Jo*, Seung-Hun Kim*, Sang-Sik Lee*, Jin—-Hyoung Jeong**
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Abstract Due to medical and economic development, various treatment methods are being studied
to restore or maintain beautiful and healthy teeth. In particular, interest in aesthetic treatment
procedures such as prosthetic treatment and whitening to restore tooth loss is increasing. One of
the important things in the field of prosthetics and esthetic treatment is to determine the correct
color of teeth because harmony with natural teeth is an important factor in determining the
perfection of esthetic prostheses. This study is about the development of a colorimetry application
for tooth colorimetry using a smartphone camera. The colorimetry application Ul was designed,
the colorimetry algorithm was derived and the application was implemented, and the validity of
the application was verified through testing the implemented application.
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Table 1. CIE standard light source

sortation

A light
source

specification
a perfect radiant of about 2856K on the
international temperature scale (Planckian

radiator)
Direct sunlight in broad daylight with a

Correlated Color Temperature of about
U874K

C light Average sunlight on a cloudy day with a
source [correlated color temperature of about 6774K

Daylight ~with  a  correlated  color
temperature of about 6504K is indicated as
D65, and according to the correlated color
temperature, D50 at 5500K and D75 at
7500K.

B light
source

D light
source
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Table 2. sRGB color space standard, calibration

parameters for D65 light source

Correction variable

cal X _|var R
cal Y= [M]* |var G )
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Fig. 2. Application execution screen (a) Main screen,
(b) After activation of the start button, (c)
Photo saving screen, (d) Colorimetry screen
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Fig. 3. Validation Test
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Table 3. Measured red RGB values Table 6. Cal-converted green XYZ values
Division R G B Division X Y z
1 254 94 68 1 35.59 71.26 11.84
2 250 92 65 2 37.97 75.38 12.71
3 249 91 64 3 36.03 72.07 12.01
4 247 92 64 4 37.38 74.52 12.55
5 247 96 65 5 37.07 73.77 12.23
6 251 94 63 6 33.85 68.03 11.32
7 255 100 69 7 34.71 69.66 11.5
8 252 97 77 8 35.58 71.22 11.95
9 254 95 66 9 34.71 69.63 11.60
10 252 94 65 10 34.71 69.66 11.5
avg 251.1 94.5 66.6 avg 35.76 71.52 11.92
B 4. 2Eet &2 XYZa B 7. X5t M2 RGBZY
Table 4. Cal-converted red XYZ values Table 7. Measured blue RGB values
Division X Y Y4 Division R G B
1 42.06 21.25 1.95 1 103 148 255
2 40.53 20.47 1.60 2 103 145 255
3 40.08 20.13 1.46 3 111 151 255
4 39.61 20.29 1.61 4 105 147 255
5 40.19 21.50 1.95 5 109 151 255
6 41.15 21.27 1.37 6 104 149 255
7 43.30 23.24 2.37 7 104 146 255
8 41.80 21.53 3.68 ) 105 150 255
9 4223 21.67 1.70 ) 107 146 255
10 41.45 21.25 1.61 10 110 152 255
avg 41.24 21.26 1.93 avg 105.5 148.5 255

H 5. ZH =Mo| RGBa
Table 5. Measured green RGB values H 8 wEE IRM XYZ2t

Division R G B Table 8. Cal-converted green XYZ values
1 0 254.64 0
Division X Y y4
2 2287 255 5.72 Sl
1 17.65 6.86 95.04
3 0 255 0.03
2 16.88 5.21 94.78
4 10.55 255 475
3 19.29 8.77 95.18
5 18.39 255 0
6 0 549.64 0 4 17.59 6.36 94.92
5 19.07 8.71 95.22
7 0 252.19 0
6 18.02 7.45 95.12
8 0 254.57 2.72
7 17.23 5.78 94.85
9 0 252.13 0
8 18.38 8.04 95.19
10 0 252.19 0
avg 5.181 253.54 132 9 16.94 5.71 94.9
10 19.45 9.31 95.29
avg 18.05 7.22 95.05
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Table 9. Color difference table of calRGB value and
measured RGB value

Division R G B
1 1.145 1.83 0.28
2 1.19 1.7 0.29
3 1.22 1.81 0.27
4 1.19 1.73 0.28
5 1.08 1.75 0.27
6 113 1.93 0.27
7 1.00 1.88 0.28
8 1.09 1.83 0.27
9 1.11 1.88 0.28
10 1.14 1.88 0.27
avg 1.13 1.82 0.28
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