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Study of Tongue Color Histogram in Elderly People
with Evacuation Disorder

Chang Jin Jung, JI Hye Kim, Ji Ho Nam, Young Ju Jeon, Keun Ho Kim+

Korea Institute of Oriental Medicine

Evacuation disorder(ED) is frequently observed in the elderly people. In this study, we investigated the tongue
color properties in the elderly. 327 subjects were participated in this study and classified into normal group (n=95) and
ED group (n=23) by two Korean Oriental Medicine doctors. The tongue images were acquired by using computerized
tongue diagnosis system, and its color were linearly corrected base on CIE L*a*b* values of 12 color samples. The
tongue region was segmented from acquired image and divided into two regions along the vertical direction. In order
to estimate color properties of the tongue, a color histogram was calculated for the root region based on the CIE L*
and a* values, and differences of color histogram values between normal and ED groups were computed based on
the Mann-Whitney U test. As results, pixels corresponding to typical colors of the pale tongue and thin tongue coating
were significantly more distributed in ED than those in normal group(p<0.05). The tongue color of the root region in
ED was revealed to be different from those in healthy subjects.

Key words : Tongue Diagnosis, Evacuation Disorder, Color Histogram, Tongue Color
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Table 1. General properties of normal and evacuation disorder
subjects (n=118) and unanalyzed subjects (n=209)
Normal and ED subjects Unanalyzed subjects

(n=118) (n=209)

Age 1 58.619+4.777 59.167+5.195
Height(cm) 157.82346.464 158.09446.677
Weight(Kg) 59.823£8.812 60.131£9.190
SBP(mmHg) 119.280+17.845 117.804£16.401
DBP(mmHg) 72.907+10.036 72.306+9.803
Pulse 70.517+£9.709 70.665+9.612
Temp(°C) 36.469£.156 36.442£.172

t: Mean#standard deviation, SBP: systolic blood pressure, DSP: diastolic blood
pressure, Temp.: body temperature.
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Fig 1. Methods for the color histogram analysis of the tongue. (a) The
root region for the color histogram analysis. (b) Mean color distribution of 118
subjects and 7 color ranges for the color histogram analysis.

Kolmogorov-Smirnov 7
Aite HERA Fe
Hel W-FEY U 7% (Mann-Whitney U test)° ALgEte & #
9 7} W5 RE Fole AATFATD.

WA ol A s 2Ead 4 ZAde Table 2 3 2o A4

A
J|AEOYW BAAD T P FEFHOZ 37<L*<42¥} 15<
a*<219] MYl s|F3sl= Area 57 HTF O 2 20%0]4 x}A| 8}
o 714 B2 gAdo] Exste AoE yehgth ol daglel
o) gAo] a*ghe] M7t 9<a*<219l aFste A 9
o F2 BXA, L*gto] FaL a*gho] A AW, Lrgko] A1 a*
ol & B AL o gAo] FXA. 4
a 6 oA FHAHoE M AL

2. A4 =3 el o *—W S| 2~E7) Wl

U < ol 1 o Aol o] MAF
St A3} 32<L <37er 9<a*<15 AF H ol
T Aol & Hole g YEyT
p=0025) Area 29 BHe A TR ] oA
o A ey el 401]*1 g HAdo] fostA o Bel
X3 Ao Z e t(Fig. 2).

—

At
o
re
B

T 9 A s 2Ea™ ke AE YERd Fig. 2(b)E EW
Area 25 H]FE3}A Area 3 % Area 59 2 iAo Foll A

o 2 ZA%S HHA, L* 33 a* gko] & Area 63 Area 79 3t
2 39 7ol o & AES Bt A #2 LF i avgt

of & Aol BAao] gol RIS yEo] Tl
WA L* g3t argrol Ao Agol REA A§
1.

Fof T 4
Z

A% 1

bl

Table 2. The results of the color histogram analysis in the root
region of the tongue

Color range Normal ED
g mean std mean std
Area 1 (L*<32, a*<9) 0.077 0.038 0.080 0.034

Area 2 (32<L*<37, 9<a*<15) 0.133 0.051 0.154 0.046
Area 3 (37<L*<42, 9<a*<15) 0.097 0.064 0.114 0.075
Area 4 (32<L*<37, 15<a*<21) 0.096 0.054 0.101 0.044
Area 5 (37<L*<42, 15¢a*<21) 0.207 0.060 0218 0.063
Area 6 (42<L* 15<a*<21) 0.069 0.064 0.047 0.052
Area 7 (37<L*<42, 21<a%) 0.105 0.078 0.090 0.072

Normal: normal group, ED: evacuation disorder group, std: standard deviation, Area 1-7:
analyzed ranges of the 2D color histogram in Figure 1(b).
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Fig 2. Values of color histograms in normal and evacuation
disorder(ED) groups. (a) Mean values of color histograms in two groups(+:
p<0.05). (b) Difference of mean values of color histograms between two groups(x:
p<0.05).
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