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Abstract

Comparison between Colour Intensity of Tongue Body and That of Tongue Coat under
the Ultraviolet Light in RGB system of Peeling Tongue Coat Image
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2) Department of Computer Science Engineering, Sangji University
3) Department of Oriental Biomedical Engineering, Sangji University

Objectives
The objective of this study is to compare the colour intensity of tongue body and that of tongue coat under
the visible light and the ultraviolet light.

Methods
We selected 7 subjects with completely or partially peeled tongue coat among the recruited 94 adults for
the experiment. We took each tongue picture under the visible light and the ultraviolet light (315-400 nm)
and then extracted sample images from the tongue body and tongue coat regions. Mean, median and mode
of colour intensity from the sample images were calculated in 256 RGB system.

Results
The green and the blue colour intensities of the tongue coats were significantly higher than those of the tongue
bodies under the visible light. In all channels, the red, green and blue, the colour intensities of the tongue coats
were significantly higher than those of the tongue bodies under the ultraviolet light. The colour differences between
tongue coats and tongue bodies under the ultraviolet light were significantly higher than the colour differences
under the visible light. Especially the colour difference under the ultraviolet light was highest in the green channel.

Conclusions
We suggested that green colour image of the RGB system taken under the ultraviolet light could be used
for more easy separating tongue coat region from tongue body.
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Tongue coat, ultraviolet light, tongue diagnosis, colour differences
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Figure 1. The scene of taking the tongue image.
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Figure 2. The sample images extraction from the tongue body and tongue coat regions
(1) under the visible light and (2) the ultraviolet light, A and B are the tongue
body sample images; C and D are the tongue coat sample image, To view
figure in color, visit www,bmpomd.or kr/5s_6. html

Sample R channel G channel B channel

Tongue body (visile ight) [ i | =
Tongue coat (visible light) B ] B =
Tongue body (utraviolet ight) ] ] = ™
Tongue coat (ultraviolet ight) [l = il L7

Figure 3. Each sample image was divided into R channel, G channel and B channel. To view
figure in color, visit www, bmpomd.or_ kr/5s_6.html
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A} Ady} A Abo]o] M= Green Aol
270V(HTEk: 27.96, TSR 29.72, FHWgk
29.28)0.2X, Blue A'GA(HFZ:: 20.05, T3k
21.29, FWIgk 22.14) HIsHA Zt} (Table 1)
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Red #'d, Green A'd, Blue A'd, E& A'dol|A
Frofgk &pol7 B AT AR sl A
A} el Ate]o] Axk= Green A'EolA 55013(H
TEk 55.41, 9%k 55.85, FHIgk 58.00) 024,
Red NE(Fzk: 28.58, =gk 28.71, Wk

29.29), Blue AE(Hzk 39.99, F4zk 41.00,
Higk 42.71)¢l HIsiA Zlth (Table 2)
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Table 1. Colour Intensities of Tongue Body And Tongue Coat under the Visible Light,

Channel Tongue Body Tongue Coat t P

R Mean 193.59 + 12.37 199.47 + 8.21 -2.13 0.077
Median 193.71 + 11.90 199.71 + 8.20 -2.27 0.064
Mode 193.71 + 11.31 200.00 + 8.25 -2.80 0.031*

G Mean 131.92 + 12.61 159.88 + 11.23 -10.11 < 0.001**
Median 130.71 + 14.53 160.43 + 11.12 -8.69 < 0.001**
Mode 131.86 + 15.28 161.14 + 11.51 -8.72 < 0.001**

B Mean 140.39 + 10.92 160.44 + 9.59 -5.95 0.001**
Median 139.57 + 12.41 160.86 + 9.55 -5.23 0.002%*
Mode 139.86 + 11.89 162.00 + 9.29 -5.66 0.001°**

*p €005 ** p (0,01

Tongue body was compared with tongue coat by paired samples t—test,

Table 2. Colour Intensities of Tongue Body And Tongue Coat under the Ultraviolet Light.

Channel Tongue Body Tongue Coat t p
R Mean 56.36 = 15.71 84.94 + 9.02 -5.48 0.002%*
Median 56.29 + 15.46 85.00 £ 9.22 -5.72 0.001**
Mode 55.71 + 15.37 85.00 + 9.52 -5.92 0.001**
G Mean 111.03 + 20.80 166.44 + 11.00 -5.57 0.001%*
Median 110.86 + 20.65 166.71 + 11.19 -5.63 0.001**
Mode 109.14 + 21.30 167.14 + 11.35 -5.75 0.001**
B Mean 202.04 + 19.96 242.03 + 11.83 -4.90 0.003**
Median 201.86 + 19.59 242.86 + 12.40 -5.06 0.002%*
Mode 201.00 + 19.96 243.71 + 12.82 -5.37 0.002%**

* p €0.05 ** p (0.01

Tongue body was compared with tongue coat by paired samples t—test,
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20.57)°l ®IsiA Zith. (Table 3)
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Figure 4, Mean values of the colour intensity difference under the ultraviolet light were
significantly higher than those under the visible light in the all colour channel. The
difference was highest in the green channel under the ultraviolet light. UV means

ultraviolet light; VR, visible light.

Table 3. Colour Intensity Differences.

AC
Channel Ultraviolet Light Visible Light ¢ P
R Mean 2857 £ 13.79 5.88 = 730 479 0.003%*
Median 2871 + 1328 6.00 = 7.00 4.88 0.003%*
Mode 2029 + 13.10 629 + 5.94 458 0.004**
G Mean 5541 + 2633 27.96 + 732 291 0.027*
Median 55.86 + 26.23 2971 + 9.05 2.87 0.028*
Mode 58.00 + 26.68 2029 + 8.88 2.98 0.025*
B Mean 39.99 + 21.58 20,05 891 281 0.031%
Median 41.00 = 21.42 2129 + 10.77 2.87 0.028*
Mode 4271 + 21.05 22.14 £ 10.35 2,98 0.025*

* p € 0.05 ** p { 0.01

Colour intensity differences on the ultraviolet light were compared with that on the visible light by paired samples

t—test,

AC = colour intensity of tongue coat — colour intensity of tongue body
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