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Abstract  Objectified and quantified indicators in the diagnosis of tooth-marked tongue in traditional Chinese

medicine (TCM) are lacking. Thus, an algorithm for identifying and detecting multiple objectified indicators of tooth-
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marked tongue was proposed to aid the clinical comprehensive detection of tooth-marked tongue in TCM. The

regions of interest of the tooth marks were extracted from the obtained tongue image, and a region binarization

pretreatment was performed. The Graham scan method was used to extract the characteristics of the tooth marks,

and the support vector machine algorithm was used to classify and discriminate the presence or absence of tooth

marks. The improved Douglas-Peucker algorithm was used to fit the edge curve of the tooth marks, and the

minimum number of curves satisfying the conditions was set as the number of tooth marks. Finally, the degree of

tooth marks was determined by combining the number and depth of tooth marks. The algorithm has a correct rate of

80.86% in judging the presence or absence of tooth marks, 80.00% in detecting the number of tooth marks, and

89.63% in detecting the degree of tooth marks. Experimental results show that the proposed algorithm can realize

the comprehensive detection of tooth-marked tongue and provide the corresponding objective parameters to assist the

clinical diagnosis and treatment of TCM.
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Fig. 3 Simplified schematic diagram of DP algorithm implementation process
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Table 1 Performance of tooth marks recognition

Tooth-marked Non tooth-
Item Total

tongue marked tongue
Correct 135 89 224
Incorrect 28 25 53
Accuracy /% 82.82 78.07 80. 86
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Fig 5

Compression effect of DP algorithm and VDLS-DP algorithm on original data. (a)(b) Severe tooth-marked tongue;

(c)(d) moderate tooth-marked tongue; (e)(f) mild tooth-marked tongue
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Table 3 Performance of tooth marks number detection

DP algorithm Algorithm type Incorrect  Total Accuracy /%
Algorithm type R, /% Ref. [6] 71 45.19
DP 11.07 DP 41 135 69.63
VDLS-DP 8. 65 VDLS-DP 27 80. 00
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Table 4 Test results of tooth marks

Incorrect
Tooth mark degree Amount Accuracy /%
Error type Amount

} Mild—moderate 2

Mild 93 ) 5 94.62
Mild—severe 3
Moderate—>mild 4

Moderate 27 7 74.07
Moderate—>severe 3
Severe—>mild 0

Severe 15 2 86. 67
Severe—>moderate 2

Total 135 14 89.63
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