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Automatic segmentation of a tongue area and oriental medicine tongue
diagnosis system using the learning of the area features
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ABSTRACT

In this paper, we propose a tongue diagnosis system for determining the presence of specific taste crack areaas a
first step in the digital tongue diagnosis system that anyone can use easily without special equipment and expensive
digita tongue diagnosis equipment. Training DB was developed by the Haar-like feature, Adaboost learning on the
basis of 261 pictures which was collected in Oriental medicine. Tongue candidate regions were detected from the input
image by the learning results and cal cul ated the average value of the HUE component to separate only the tongue area
in the detected candidate regions. A tongue area is separated through the Connected Component Labeling from the
contour of tongue detected. The palate regions were divided by the relative width and height of the tongue regions
separated. Image on the taste areais converted to gray image and binarized with each of the average brightness values.
A crack in the presence or absence was determined via Connected Component Labeling with binary images.
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Fig. 2 Tongue images used for training
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Fig. 3 Images not including a tongue

Fig. 4 Example of a feature of the selected square by
Adaboost

@ (b) ©

Fig. 5 The results of candidate region detection
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Fig. 6 Color model conversion
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Fig. 8 A result of tongue region detection
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Fig. 9 A segmentation results of each region of taste
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Fig. 11 Tongue DB used in the experiment
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Fig. 12 A result of crack detection

Table. 1 System diagnostic success rate

Exp. | Judge | BT | ST | swT S(E)T %%T
em | N N N
Exp.1 e
Doctor | N N N N N
em | N N N N N
Exp. 2 e
Doctor | N N N N N
Sgem | N | Ok | N N N
Exp. 3
Doctor | N N N N N
Exp. | 9sem | N N N N N
38 | Dotor | N N N N N
Exp. | Sysem N N N N N
39 | Dotor | N N N N N
Exp. | 9gem | N | Qk | N N N
4 | Dotor | N | Ok | N N N

BT: Bitter Taste, ST:Salty Taste, SwT:Sweet Taste
SoT:Sour Taste, N: Normal, Crk:Crack
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