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Abstract

The traditional tongue diagnosis is often unstable because of the physician’s personal subjectivity
and external factors such as illumination and brightness. In order to explore the mapping rela-
tionship between the characteristics of tongue images and the results of tongue diagnosis, it has
become a trend to study tongue images qualitatively and quantitatively with objective observa-
tion indexes, and to combine the clinical experience of traditional Chinese medicine with tradi-
tional image processing technology. The texture of the tongue image can reflect the thickness
and the degree of rot, but not the traditional color and shape of the tongue image. Therefore, a
classification method based on gray difference is proposed. The method firstly corrects the
tongue image by color deviation detection. Then, GrabCut algorithm is used to segment the
tongue image so as to preserve the effective part of the tongue body in the tongue image. Finally,
the texture features of tongue are extracted and analyzed with the method of gray difference
statistics, and different types of tongue images are classified. The experimental results show that
the proposed method is superior to the other methods of texture and color classification in classi-
fication accuracy.
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Figure 1. The flowchart of our proposed algorithm
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Figure 2. The tongue image after color correction
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Figure 3. The detailed process of GrabCut based segmentation
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Figure 4. The separation of foreground and background regions in a ton-
gue image

&4 BEREGPHAIRIERETS

3.3. GUBFHES

IR R RS AEREAT RS, BATAT LR BLE & S SRR B, & E TR
BURBOEHE, JRIRE B R EGRIUARBRLRNA ), B2 1 BRSO RE . 4L,
RILSATANEI ST, UG AR SR R AR 22 50K, 7 LAY o5 R SO ORI, AR A1 50
N, R AR R A 22 0/ o T I TRA TN Y SR AR AE 7T LSBTy G i, 18 G
.

BT RATHE N1 E REG R SERRFE, RATRIE R LT SR AR AN JEEIAN, Tk
TIRIEIZ 7 Gt J7 A B BRI SR A T RE, R A SCRIBI LR, ok, BRATHE K Z 7>
Geit 7 AT SO AERTT -

SR HREA R B R G F B R R EMB R R R R O FERHREE R (X y)
'—3(Ax,Ay)%[IET*H/%‘BEI‘J,@(X+Ax,y+Ay)E‘Jﬁiﬁ%ﬁ?‘\j: gA(X,y) =g (X y)-g(x+Ax, y+Ay): HIEMSE

R
1) BAKREE AR T REIUEAT n 2 ¥ (x,y) FEREIREUG LRESNRY, Bt gA(x,y) FEAAE
LR YK

DOI: 10.12677/csa.2020.102020 195 THENUR S 5 R H


https://doi.org/10.12677/csa.2020.102020

2) i gA(x, y) E T B G

3) W BRI gA(x, y) BUERIMEZR Dy pA (i), Herb i 78 1~n Z [A]HUH s

4) ZEUN VAR pA (1) BORK, SIISCHECHRE, 2 pA (i) B9 S ANDUEBSEIT, RIREE A
BOPIHEE, U SR R .

FRAH IR SRR VE R R B S X L CONY B M5 ASM. i ENT. “F#5{E MEAN. ik
BRI, BUAVEHIO, 255], pA(i) A gA(x, y) BUERIMER, gARKEZS, m R BERE
[, HUEVEHIO, 255].

SFHEE: CON =) i%pA(i) (6)
CON FRIGIE G R RZE, FoRIEEIEIEI A SERN58RSS, CON MK, SOHEIE;
“HrsasE: ASM=Y [pa(i)] )
ASM S UG IR B 53 A 35 51 R FE AN SCHMHHAR FE (¥ — AN L, MR BE AN K 50 BORBUH RS, ASM
B
: ENT == p(i)lg pA(i) (8)

ENT Rorm 2GR, MEGMEREE SR, ENT Bk, LRARF, | a2l G
IKJEAE, BUETE 0~255;

P MEAN=%Zi pA(i) ©)

BXFLLEE . s P E = EUE), R EDBORS, BRI SR DU, 2 3
R CPEE =AM, RN, BRI SCERPMERS . T R RS, T
WS, T R SR EEOVEE, E T RE G E BV .

X B RSy R FU A, AT R AR UL /NN T R AT I, A
JRIEE R I 5, WS R SIS B /N R EE R BRATAT LLE S RCE SRRV
LA GO See ik E Ll

(a) SCHAHIR (b) SCHLHHAS

Figure 5. The contrast of tongue images with different texture
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Figure 6. Rough texture smooth texture of tongue
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Table 1. Tongue image texture parameters
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