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Color Characteristic on Tongue Image

of Malignant Neoplasm Patients

Yun Hye Eo, Ji Eun Kim, Kyung Mo Park*, Hwa Seung Yoo'

Department of Biomedical Engineering, School of Electronics and Imformation, Kyunghee University,
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Tongue Diagnosis is the important traditional oriental medical diagnosis method that observes not only the
general physiological state but also some kinds of disease. However, manual tongue diagnosis is much influenced by

surrounding illumination. Therefore, Digital Tongue Inspection

System(DigiTis) is needed for the quantification of

objective tongue information. In this research, Tongue images of 98 malignant Neoplasm patients and 34 normal
persons were collected by Digital Tongue Inspection System. Statistical analysis of tongue images and patient data
indicates that cancer group has more biue-purple components in tongue body(F &) and yellow components in tongue
coating than normal group. Also, there are a lot of rose-pink components in the cancer group of second stage and
blue-purple components in the cancer group of third or fourth stage. Our study shows that tongue image is a useful
index for distinction between disease and health. Furthermore we need more extended research through the additional

sampling and various disease.
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Fig. 1. Flowchart of Research
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Fig. 3. Acquired Image from DigiTis
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Fig. 4. Acquisition Tool of Patient’s Tongue Information
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Fig. 5. Semi-automated Segmentation of Tongue
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Fig. 6. Extraction of Samples for Tongue Body or Coating from
Tongue.

3. Data Analysis
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Fig. 7. Parameters for Analysis of Colour Property of Tongue
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Table 2. TB(tongue body) and TC(tongue coating) Parameter
analysis of heaithy group and cancer group
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Mean of B in Healthy Group 34 177.21 191 328
TB sample  Cancer Group 98 17393 276 230
Mean of G in Healthy Group 34 13791 177 304
TB sample  Cancer Group 98 13735 2104 213
Mean of H in Healthy Group 34 23550 278 048
T8 sample  Cancer Group 98 23543 412 042
Mean of | in Healthy Group 34 22347 17.30 297
T8 sample  Gancer Group 98 21696 2272 230
Mean of R in Healthy Group 34 22347 1730 297
T8 sample  Cancer Group 98 216.96 272 230
Mean of S in Healthy Group 34 99.32 1.03 190
1B sample  Cancer Group 98 %.32 1458 147
Mean of B in Healthy Group 34 208.15 2157 370
TC sample  Cancer Group 98 19850 222 225
Mean of G in Healihy Group 34 18097 271 390
TC sample  Cancer Group 98 180.17 23.04 233
Mean of H in Healthy Group 34 22832 3810 653
TC sample  Cancer Group 98 18568 96.60 976
Mean of L in Healthy Group 34 23985 1229 211
TC sample  Cancer Group 98 23790 1143 115
Mean of R in Healthy Group 34 239.85 1229 211
TC sample  Gancer Group 98 23790 1143 115
Mean of § in Healthy Group 34 67.35 1651 283
TC sample  Cancer Group 98 6801 1800 182

8 - blue value of TB or TG, G - green value of TB or TG, R -

2 BUBRY B S
=
o

0%

sS4 2
S5EA

red value of TB or TC

StolAle B8

=
o
Ha
10
B
ol

AEl Zigh, 23 HEelE HezEA AR G4, AAEY, A

$419] RGB, HSLY 18709 HAXE xﬂﬁﬂa}“olﬂ, SEHHEE

E ol BE Sl Aol Bl ey z
Hol A= 4eixle) dEda AR7EE, 2 Xl%‘ﬂj%, 514, &

2, 71889, vadol B9 HE, S99 £F, HU|(Stage),
QOLol w}% It 74 AJolE AT EUTE
1) Y et ") fctol Hin

Table 20] VIEWY S HAEY R, G, B, H, S 219 ©
3= =1 functionld} function29] {9 HEE VIERH L,
AW OF S Har EAZOE | Hu A9 2
I LERAC

Table 39 B3 57 43
o= AtH oz gulde BTt eF
E7} =rh AT U L BRolg
Wl 21, HYTole AtiE R MY

5
2,
i o
o
P
5
o
oAz Al

Table 3. Tongue Body(TB) and Tongue Coating(TC) Diagnosis of
healthy group and cancer group

LTongue Body Diagnosis(TB)T Tgﬁigguﬁogs(?gg
sum
pale gl’ﬁﬁ red pil{upﬁe mirror-like white yellow
healthy S/& | 9 13 4 1 3 22 2 27
group 9 B 48 5 37 111 815 74 | 100
cancer 2% 8 54 7 2 10 51 30 AN
growp o | 88 59 77 2 11 5% 33 | 100
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Table 4. Tongue Body(TB) and tongue Coating(TC) Diagnosis of
deficiency pattern and excess pattern

Tongue Body Diagnosis(TB) Tgpa%lfogs&gg un

pale gﬁﬁ red pg‘rup?e mirror-like white yellow
. ol 2 21 4 5 4 19 9 1%
% | 63 656 126 16 13 59 28 | 100
e JE|3 16 1 8 0 14 14| 28
S % | 871 36 29 0 50 50 | 100
Blaxp I 2 2 2 6 5 11 6 22
B85 % |91 %5 91 % 2B 50 27 |10
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Table 5.Tongue Body(TB) parameter analysis of deficiency pattern
and excess pattern

N Mean Std. Erro?ti}lean'

Mean of B in OI/B1AAE 59 17875 223 290
B sample M 30 165.73 2312 422
Mean of G in SI/GIAIAE 59 14041 1950 254
TB sample oz 30 13350 2462 450
Mean of H in Ol/SIAKIE 59 23517 434 056
TB sampie Az 30 23630 39 0re
Mean of L in O1/B1&=E 59 2273 1978 258
T8 sample ME (| 20693 242 442
Mean of R in SI/SIAXIE 59 22273 1978 258
TB sample as 30 20693 2422 442
Mean of S in CI/GI&AE 59 96,08 14.13 184
B sample a5 30 9267 1662 303
Mean of B in O/SIARE 59 198.97 2134 278
TC sample Az 0 195.20 2461 450
Mean of G in SI/BIEAE 59 17566 2341 305
TC  sample SES K| 188.40 2172 397
Mean of H in OI/BI&%E 59 20581 8062 1050
TC sample ME 0 138,73 1154 2106
Mean of L in S1/S1&&T 59 23778 173 153
TC  sample s 30 23723 1204 220
Mean of R in O1/SI&TE 59 23778 1173 153
TC sample oz 30 23723 1204 220
Mean of § in OI/SIARE 59 o7 19.04 250
TG sample o5 30 62.50 15.73 287

Table 6. Tongue Body(TB) and tongue Coating(TC) Diagnosis of
according to stage cancer

Tongue Body Tongue Coating

Diagnosis{T8) Diagnosis(TC) sum
pale ;)?SE red p%‘rtﬁe n_1:1rkrgr white  vellow

71 bl 0 0 1 0 1 0 0 1
% 0 0 100 0 100 0 0 100
27| k! 1 42 1 1 16 18
17| % 56 78 111 56 | 56 611 333 | 100
37| ol 3 13 1 6 0 14 38 23
% 13 57 43 264 0 609 391 | 100
4] oI | 4 % 3 15 8 25 15 48
% 83 5 63 313|167 521 313 | 100

Table 7. Tongue Body(TB) and tongue Coating(TC) Diagnosis of
according to cancer type
Tongue Body

Tongue Coating

Diagnosis{TB) Diagnosis(TC)
10S6 blue | mirror . sum
pale pink red purple | -like white  yellow
x 2 1 4 3 2 0 7 3 10

& % 110 0 1 M0 70 3| 100
el o 6 1 8|5 5 5 | 15

5% o
Sc oyl w 67 533|333 333 333 | 100
Z*_T% Qe AR [ 1 112 0 |3 7T 4| 14
Ty |71 86 43 0 |24 500 29 | 100
olg
P L R N R

% ‘5.0 50 0 450 ] 0 0 30 | 100
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Table 8. Tongue Body(TB) and tongue Coating(TC) Diagnosis of
according to QOL

Tongue Body Tongue Coating

Diagnosis(TB) Diagnosis(TC)
1ose blue | mirror sum
pale oink red ourple | -like white yellow
> A | 8 449 7 19 8 49 2% 83
% 96 59 84 291! 96 530 313 100
QoL
3 b 0 5 0 3 2 2 4 8

% 0 625 0 375|260 250 500 | 100
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