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Basic Research for the Recognition Algorithm of Tongue Coatings
for Implementing a Digital Automatic Diagnosis System

Keun Ho Kim, Hyun Hee Ryu, Jong Yeol Kim*

Korea Institute of Oriental Medicine

The status and the property of a tongue are the important indicators to diagnose one’s health like physiological
and clinicopathological changes of inner organs. However, the tongue diagnosis is affected by examination
circumstances like a light source, patient's posture, and doctor’s condition. To develop an automatic tongue diagnosis
system for an objective and standardized diagnosis, classifying tongue coating is inevitable but difficult since the
features like color and texture of the tongue coatings and substance have little difference, especially in the
neighborhood on the tongue surface. The proposed method has two procedures; the first is to acquire the color table
to classify tongue coatings and substance by automatically separating coating regions marked by oriental medical
doctors, decomposing the color components of the region into hue, saturation and brightness and obtaining the 2"
order discriminant with statistical data of hue and saturation corresponding to each kind of tongue coatings, and the
other is to apply the tongue region in an input image to the color table, resulting in separating the regions of tongue
coatings and classifying them automatically. As a result, kinds of tongue coatings and substance were segmented from
a face image corresponding to regions marked by oriental medical doctors and the color table for classification took
hue and saturation values as inputs and produced the classification of the values into white coating, yellow coating
and substance in a digital tongue diagnosis system. The coating regions classified by the proposed method were
almost the same to the marked regions. The exactness of classification was 83%, which is the degree of
correspondence between what Oriental medical doctors diagnosed and what the proposed method classified. Since the
classified regions provide effective information, the proposed method can be used to make an objective and
standardized diagnosis and applied to an ubiquitous healthcare system. Therefore, the method will be able to be
widely used in Oriental medicine.
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Table 1. Classification of gathered face images according to gender
and age.
M9 10CH Ot 20CH  30CH 4OCK BOCH 60CK Ol &B3iA

=1 85 44 bt 66 2 X 400
4 51 76 40 28 B 85 314
TEA 136 20191 88 & 17 74

Table 2. Classification of gathered face images according to
gastroenteric disease and age.
PIMABS 1004 Olst 200H  30CH  40CH  S0CH 6CLE OlY SEA

=) 132 "1 73 M 8 ol
NE 4 8 2 17 29 43
SoH 136 20 191 83 61 117 714

Table 3. Face images with tongue bodies classified according 10
coat types by oriental medical doctors.
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Fig. 2. Coating regions manually marked by oriental medical doctors
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Fig. 3. The structure of the proposed algorithm to obtain a
classification table for classifying tongue coatings
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Fig. 4. Black curve detection for tongue coatings and substance
marked by oriental medical doctors
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Fig. 5. The structure of the algorithm for classifying tongue coatings
and tongue substance
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Table 4. The statistical data of color components to classify tongue
coatings and substance
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