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i OE. B8 AR ER R FHRBHERERBE N EMAG AR RESERFEELLENE
AR EEZAIE, Tk N TfPrié%k JeiE KA E %5000, P AHAL %%%%4&60% i it 9 AP
IR RN F, P R R 3546, KA LA AE 7 ik, 3BT Fe i 3E AL & 10040 4F 4 ¢ &40, i i Open CV L3k
PRI E B & B HSI (H: hue, &8 ; S: saturation, 482 /£ ; 1; intensity, %), Lab& E(L: hghtnebs, e B ; a: green—
red axis, 2LZE & 4 ; b: blue—yellow axis, 3% 35 &, B ) = R 4 ; i83L Yolov 5 ik oM A S AL SR AL A3
EYSERZEW® Auaahs EhaREEZFELK, kﬂ‘bbﬁjﬁl%%%&fﬂ- KA ERALEE S
HAE, SR 3SHI R AARLEAR =5k oW I A EME R mEREAMAN, &R Tro. 5xRa
MW AL EWME SRS SR EREEE, ESHRNY L GE,EF MR, F TEIRBA(P<0.05), £F
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2K 5 R I K(P<0.05); 2 X LAA4R K (P<0.01), LA FFHIE.AS %éﬂf“ gamhAE@mRL AR ES

SR W BB G ELS RS EIY RS TABA(P<0.01), ARLEREFHHAMER ESIER . TEM
F}ﬁéb o RE T R 4R > % B TR R R 4E, TR R PR T 68 L SUBA K %ﬁrﬂﬁﬁiﬁiﬁﬁﬁfziiﬁaﬂkoos)
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Research on the Tongue Image Characteristics with Yin Deficiency Human Cleft Tongue
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YANG Junhan', XU Yue’, CHEN Yan®, ZHANG Zhe'"?
(1. Liaoning University of Traditional Chinese Medicine, Shenyang 110847, Liaoning, China;
2. Affiliated Hospital of Liaoning University of Traditional Chinese Medicine, Shenyang 110032, Liaoning, China)

Abstract: Objective This paper introduces computer image digital processing technology combined with expert
evaluation method to summarize the characteristics of human cleft tongue in Yin deficiency. Methods A total of 500 cases
of tongue images from college students at Liaoning university of traditional Chinese medicine were included, with 60 cases
featuring a bifurcated human tongue. Measured by nine body mass scales, 35 cases of Yin deficiency were found, by random
sampling method, 100 cases were randomly selected from the smooth tongue image as control group, the OpenCV algorithm
was used to extract the chromaticity space data of tongue quality, tongue coating HSI, and Lab; The Yolov 5 algorithm was
used to analyze the characteristic parameters of tongue imagery, such as the ratio of crack width to tongue width, the ratio of
crack height to tongue height, and the ratio of crack area to tongue area. By comparing the differences between the two groups
of tongue images, the characteristics of cleft tongue images in Yin deficiency people were explored. 35 cases of Yin deficiency
and cleft tongue were divided into three—point groups to determine the correlation between Yin deficiency and the severity
of Yin deficiency. Results Qualitative analysis: Compared with the control group, the human cleft tongue group was more
likely to have red tongue, prickly tongue and thin tongue, and the tongue coating was prone to less lichen and thin lichen,
and the tongue texture was dry and the sublingual veins were thicker (P<0.05). Quantitative analysis: Tongue characteristics:

Compared with the control group, the H value of tongue in areas 1 and 4 of the human cleft tongue group were smaller (P<0.05).
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The S value of areas 2 and 4 were higher (P<0.05). The I value in areas 2, 3 and 4 were high (P<0.05). The L value of areas
1, 3, 4 and 5 were high (P<0.05). Characteristics of tongue coating: H value in areas 1~4 were small; The S value in areas
2~5 were large (P<0.05). The I value in area 2 and area 5 were higher (P<0.05). The L value of area 2 was large (P<0.01).

Quantitative characteristics of cracks: the ratio of crack area to total tongue area, crack width to tongue width, and crack

height to tongue height in the human cracked tongue group were significantly higher than those in the control group (P<0.01).

The results of quantitative numerical univariate analysis of human cracks showed that the numerical size of cracks under the

score of Yin deficiency was positively correlated with the severity of Yin deficiency in the severe Yin—deficiency group > the

moderate Yin—deficiency group > mild Yin—deficiency group (P<0.05). Conclusion This study analyzes the characteristics of

human cleft tongue characteristics, which is closely related to Yin deficiency, and finds that the numerical size of human cleft

tongue crack is positively correlated with the severity of Yin deficiency constitution, in order to provide an objective basis for

the clinical application of human cleft tongue characteristics.

Keywords: human cleft tongue; tongue image characteristics; Yin deficiency; image digital processing technology
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1.4.3

AR IR HSI ., Lab (2308 23 [ R A TAF
FEMEL , HSI R H - hue (47 ). S : saturation (P AT ),
L:intensity (58 ), HAEB/MURBIE LT, S{E8
AR B 5, TAEDBE R (A 6, Lab (5
P L : luminosity (5% ), a: green—red axis (ZI 4§
B RS, IEE RZI(5 ). b blue—yellow axis
(BUHE A UECA IE &, IR B ) 2, HUE S
[ﬁ]ﬂ\]0~255 [10]O

ARWFFEN T HTF VCC16 B T M4 1 Unet i
SCoyENVG s, SRR B R ER L as
Open CV 2 AR $& U BT &2 & & 540 X A9 HSI, Lab
(B, 7 T RFIE SR IBOR FH T 42 5 53 X0, i 7 S8 0
WE): WARER, WA EE A EM, FEh R, R
J& O, AT A T XIS B R
L DX o, P 2.3 Xy s AT, 5 b 4 X
JEE AR S KRB DL 3, XFRSUE TG
FEHCRH] Yolov 5 FARGHN S 1447, ULIE 4.

B3 BERAFK

4 REUFFERE
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iz FH SPSS 26.0 3 4 X B s vt 17 g it or #r L 1
BTk LU ECR E A LR OR, R AR R T R
TERE LA A L R ( 25% D4 535 £, 75% VU 3 45i ) B
M (Q25, Q75) Frn A MM IS4 J7 2255, IR
FHR ST A e K 50 5 7 AN JE IR 2S00, IR RGN
K5, P<0.05 KR 227 A et L, BHA T k.
Z 4[] L3R LR 26 07 22 5317, R FH Spearman 45
GUAHICNE 73 W M BUBUE RN B e A BT 53 A
Kot
2 BB
21 AR EEZOERRSH

ARSI EL B 60 ) N2 1 H 5, AR H A
BT K 5T B o Lo 9 A s, REAS 3540, o ERE AR Y
58.33%, W1 W v T H AR, 5 H AR B L B
AW EG T L (P<0.01 ), B 3551 B i 5
SEEIAT R AL T WA 1.

1 0BIARNEEZRNERS

(LSS ES (/1% ) X 1H PAH
[k o 35(58.33)
A 4(6.66)" 36.505 <0.001
FH K 5 6(10.00)" 31.158 <0.001
PRI 3(5.00)" 39.435 <0.001
I 5T 2(333)7 42.553 <0.001
BT 101.66)" 45.837 <0.001
BT 5(8.36)" 33.750 <0.001
SRR 3(5.00)" 39.435 <0.001
M5 1(1.66)" 45.837 <0.001

T SR T A, P<0. 01,
22 MERAREZEAE ZHFAE

T ERAE . NS 2] 5 %) IR 4 7 66 T o L 091 e
B BIIR AT e NZEH AP 7 1 45.719%, EXF
HRZH (1 1L 78% AR £1 5 76 N R 41 L4511 Sk v T
X HEAL( P<0.05 ), PR N 2475 B T 5t B4
TICRHE : Y LAV e 2, 550 S EA
45 21 He ) 2 v T R AL P<0.05 ), i N 2475 1)
BE T LR ST B AR Y A
il Fe i (H N 27 o S AR TR R A
ZIL(P<0.05). & FRFIE : ALY s o Hedin,
NS5 41 /0 & ok BE AR 35 Rh 22 L( P<0.05 ),
WNHBEZ WS DE . EHNRE 7 7 R
FEN LT B0 B AH el 2 DL (P<0.05 ), il
ANBEEEH ) IR . k2. .33,
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F2 MASBRENERIFMELE BAL B %)
ZE%'J W’J’}%& Sk X - E_@ VK B T N3 . | . I %% . JEE 3 X
O TAN] 2155 S TR i IR AU 7RI YR
NZEE 35 16(4571)7 8(2285)" 6(17.14)  5(1428) 18(51.45)7 8(22.85)"  4(11.42) 5(14.28)"
X A 100 78(78.00)  7(7.00) 9(9.00) 6(6.00) 72(72.00)  9(9.00) 15(15.00) 4(4.00)
X 1i 12.779 6.601 1.741 2378 13.508 4532 0.273 4.408
PAH 0.001 0.01 0.187 0.123 0.001 0.033 0.601 0.036
e R IRL HEL , P<0.05; * 5Xf M4 A, P<0.01,
R3 WABRENEEBELE Bl % )
, [y % AR

ZH »

AR e s WE RE AL OB R BE WS
ANZHH 35 20(57.14)7 15(42.86)° 20(57.14)"  9(25.71) 1(2.85) 5(14.28)" 22(62.85)" 11(31.42)" 2(5.71)
X} HEZH 100 84(84.00) 16(16.00) 82(82.00) 13(13.00) 2(2.00) 3(3.00) 84(84.00)  13(13.00) 3(3.00)

X 1h 10.571 4.500 8.673 3.072 0.088 5.923 6.781 6.024 0.536

P{H 0.001 0.034 0.003 0.080 0.767 0.015 0.009 0.014 0.464

s+ 50 HRZH [ #, P<0.05; = 5 %] BZH 4%, P<0.01,
Fx4 FWABEWNETEKITIEE BRI %)
" LR IKAFAE
ZH 5
. i S L TRIE R = Tl
ANZER A 35 9(25.71)" 4(11.40) 2(5.70) 5(14.28)
X R 2 100 6(6.00) 12(12.00) 3(3.00) 7(7.00)
X1 10.202 0.008 0.587 1.699
P 0.001 0.928 0.444 0.192

R XTI AR, P<0.01,
24 MERAZLEHEZHSIL, Lab & L4 42

SIRTBA R B NS H S X RAH RS, 8
FEERAE I S X A H, S 1L L, a, b{HA5R 40
To SXTRRZAAA LG, ANZEE A E T 1.4 X HAE R/
(P<0.05),2.3 5K W2 5; 2 AKX SHEH¥ & T
XFHRAL( P<0.05),1.3 .5 X 258145 5 2.3,
41X B8 TR IR ZH( P<0.05),1.5 X % % 41t
X 1.3 4 5 X LIE ¥ KT X B4 P<0.05 ),
2XEF TSI EE L 1.2.3.4.5Ka, bHZERFT
Gt S, WERS~3K9, SXFRAIM L, ASE

HEE1.2.3.4X HIE B B % /N P<0.05),5 X TG
W 25 575 2.3 .4 .5 X STE Y& TX IR 4H( P<0.05 ),
LIX STH 22 5 TR G275 55 2.5 K A & T 4 I A
(P<0.05),1.3 4XZRTHI¥E 22X LERT
XFHRZH( P<0.01),1.3.4 5X LE RG24 L
1.2345Ka, bHZF LG ITEE X, WE10~
# 14,
25 ABEMBE BT T

X N 4 25 R 4 3 e AR 4 Tl AR
Pb B 5 B S R L B S R

x5 MABEERE1IXHSL Lab BREBESHLILE[M (Q25,Q75)]

" BESH
A i
2159 5% m 5 i " -
NZSEH 35 233(219,246)° 4(39,104) 146 (55,158 ) 151(114,161)" 153(149,155) 138(135,141)
X R 2H 100 241(220,248) 53(45,58) 130(120,141)  135(126,146) 155(152,158) 139(137,143)
VAL -10.471 —0.894 -1.697 -1.983 -1.948 -1.926
P1H 0.001 0.371 0.090 0.047 0.051 0.054
o 50 IR LR, P<0.05,

x6 WMABREERE2XHSL LabBiEBESHELE[M (Q25,Q75)]

" S
ZH 5 1| =
215 5% m S i " )
NZEH 35 22(6,235) 56(46,103)" 130(120,142)" 131(119,142) 149 ( 145,152) 140( 135,143)

payits:l 100 118(8,207) 47(41,60) 121(57,134) 134(126,147) 150(148,152) 137(135,141)
Z18 -0.939 -3.098 -3.532 -1.634 -0.833 -0.876
PE 0.348 0.002 0.001 0.102 0.405 0.381

e+ SRR AR, P<0.05,
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2% oV B4 A& ' oM o v &
7 WHBEEERE3IXHSL LabBiAEESHLEIM (Q25,Q75)]
" JESR
ZH 5 1k —
21571 LIk m 5 | i N o
NZERAH 35 67(6,135) 61(42,149) 137(44,151)"  150(142,164)" 148(146,151) 138(136,141)
papilcEil 100 72(11,168) 59(48,73) 112(96,126 ) 115(101,131) 150( 148,152) 140( 137,143)
VAL -1.376 -1.245 -1.998 -6.653 -1.843 -1.946
P1H 0.169 0.213 0.046 0.001 0.065 0.052
e x 5XIRAL IR, P<0.05,
*8 WHEHEEREAXHSL LabBiFHEESHLEIM (Q25,Q75)]
" {0 SR
ZH 5 i —
215 % m : | L N b
ANBEA 35 89(25,209)" 39(34,115)" 151(134,161)"  159(147,165)" 137(133,140) 137(132,140)
W HR2H 100 204 (13,247) 39(29,48) 145(47,158) 151(129,163) 135(133,140) 135(133,140)

VAL -2.039 -2.091 -2.021 -1.983 -0.392 -0.60

P 0.041 0.037 0.043 0.047 0.695 0.952

1 x 5X IR AR, P<0.05,

R9 WHBEERESXHSL LabBiFAEESHLEIM (Q25,Q75)]
" BESH

2H 5 1

2159 % m S | T " b
NZERAH 35 10(6,66) 70(58,112) 151(134,161)°  105(95,120)" 144 (140,149) 141(135,143)
W HR 2 100 11(5,118) 89(70,112) 145(47,158) 47(35,86) 143(141,147) 139(136,141)

VAL -0.003 -1.456 -2.021 -4.810 -0.721 -0.444

Pia 0.998 0.151 0.043 0.001 0.471 0.657

e XA A, P<0.05.

10 WABREFSEIXKHSL LabBIEBESHILE[M (Q25,Q75)]
" BESE

ZH 5 1

215 %k m 3 | T N b
N 35 163(12,240)" 46(38,92) 149( 130,160 ) 153(137,161) 153 (146,154 ) 138(133,140)
X} R 2 100 237(44,247) 45(41,52) 140( 128,150) 144 (132,154) 153(151,156) 136 ( 135,141)

AL -2.526 -0.726 -1.612 -1.491 -1.293 -0.065

P{E 0.012 0.468 0.107 0.136 0.054 0.948

H x 5XFRAL R, P<0.05,

K11 FHAEEFLSE2XHSL LabiFAGESEHLEE[M (Q25,Q75)]
. ESEL

ZH 5 I -

2H 5 % m 3 I T N b
NBEEH 35 18(6,212)° 54(46,103)" 151(141,160)°  178(146,190)"  148( 145,151 ) 140(132,143)
X} e 2H 100 181(10,227) 33(29,40) 122(48,135) 155( 145,165 ) 146( 145,148 ) 135(133,138)

Z1H -2.593 -5.917 -6.588 -4.044 -1.845 -1.428

P{H 0.010 0.001 0.001 0.001 0.065 0.153

e+ SRR LS, P<0.05; =+ 5XF IR LL#E, P<0.01,

K12 WAHEEFSEIXHSL LabRiFARESHLEE[M (Q25,Q75)]
, S

ZH 5 1%

25 %% ™ 3 ; i N o
PN 35 67(6,99)" 45(35,121)" 139(57,154) 149 (134,164 ) 148 (143,149 ) 138(133,141)
X e 2H 100 111(8,199) 38(33,47) 139(128,149) 145(133,155) 147 (146,149 ) 136(134,140)

VAL -2.049 -2.922 —0.683 -1.029 -0.831 -0.372

P{H 0.041 0.003 0.495 0.303 0.406 0.710

T * S50 HRAL R, P<0.05.

K13 FHEEFBEJIXHSL LabBIABESELLE[M (Q25,Q75)]
. BESE

ZH R I

AL bk H S I L a b
NHTHH 35 84(32,190)" 37(31,42)" 157(141,161) 160( 148,165 ) 147(144,151) 136 (131,140)
Wi HE 2] 100 202(35,235) 32(26,39) 156 (147,166 ) 160(151,170) 146 (144,148 ) 133(131,138)

VAL -2.008 -2.395 -0.916 -1.150 -1.170 -0.941

PIE 0.045 0.017 0.359 0.250 0.242 0.346

e 5XIRAL R, P<0.05,
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+R14 WMABREFESESKHSL Lab BIFGBESHLLE[M (Q25,Q75)]
- S

ZH I 1|1

25 %L m 5 | 3 " b
NZEHH 35 9(6,169) 71(59,112)" 94(81,112)" 107(98,134) 145(141,149) 141(135,143)
poyiib| 100 10(8,34) 51(41,68) 88(49,99) 102(87,119) 142( 140,146 ) 138( 136,143 )

VAL -0.334 -4.614 -2.877 -1.707 -1.730 -0.344

P 0.738 0.001 0.004 0.088 0.084 0.731

T SN ERAL A, P<0.05.
B AT A . SR IR A e, AR A 2
RS 4 A B X IR 4H ( P<0.01 ), 244
T B 555 AR B LY BH S s TR BR A ( P<0.01 ), B

2 B T R JEE b TR IR ( P<0.05 ), ml WL
NSRS N N A NN TR AR L N
* 15,

F15 WHERAEYEENSHILRIM (Q25,Q75)]

411 (L By i R | By e g B |- B4y = -
HETE S R TR L HE S R L LA AT R
NZEH 35 0.28(0.15,6.22)" 0.22(0.09,0.40)" 0.66(0.31,6.26)"
X HRZH 100 0.09(0.01,0.17) 0.14(0.01,0.30) 0.22(0.0004,0.17 )
VAL -6.022 -2.064 -7.613
PAE 0.001 0.039 0.001
s 50 HRZH [ #, P<0.05; = 5 %] BaZH 4%, P<0.01,
26 UERALEMELHMERIEMER® 42 2.6.1
JEHE A SR N S 2 5 0] BR A i 24 a0 Ak B
) R AR o 2 R B R S04, s N 34 2l 24 2 G50 15 ANZEE AR s0E AR R X iR

Bl RN SRR E R R, AR ER T
AP IR /N4 8 1l s I B e 2 & [ W 5
J 4 (40~6043), H R BH K A1 61~74 43 ), H %
FHEE B> 754) ), HApRPEor L8 4], 5 A
$022.85% 5 HPFor AL 156, b7 B N EL42.85% ;=
PEore 3t 1240, 5B A%34.30%. W3 16,

®16 BERFEREEREARE A HSIT

(P<0.05 ), X0 I HE IR\ 2055 By BSO8R 740
DA S ke TR R R

AR ) M R B 27843 6 35 ) AT 4
RS AR Tk AL 8 ) ), o B R AL 15 1),
P37 IR 2L 1209 ), X8 A 055 4 B0 T A K
i, AT 2 ARG B . LR AP HT S5 R % L 08
ERHUEAE =AU A . SR S s

Lo E R B > R B R 4 > PR R A . 2

A5 1%L oL /%
152 FE 1 R T 41 8 2285 QUE S R TE R L - 7 R B R 4 > B I R
R B R 4L 15 42.85 . Ay A T AR L 1R B R > v R B
LW R 12 34.30 ME A >R 2 . WA 17,
F17 BERAREBRLEENSERERFEN (X +s )
415 1%k LR LR ECAgip A
RREENT R 2 8 0.17 £0.12 0.13 +0.07 0.02 +0.02
TR B e T 2H 15 0.17 +0.16" 0.18 +0.09° 0.03 +0.02°
Eiiai )i 12 0.43 £0.02" 0.24 +0.09" 0.11 £0.08"
FiH 9.01 3.54 16.90
P{H <0.01 <0.05 <0.05

1 a 542 B I B AL LU #R , P<0.05 5 ab 5P B8 [ i T 4 L4t , P<0.05,

2.6.2

WA I R T 23, 4 — AR BOE A8
5 AR BA RE S ™ o A A B R B o0 o0 (i
HE 2 P B B ke B4 R B R S A ) R AT AT S
R, UG 5 200 AU RUE S B R T S AR 1Y

2% Spearman A &5 HT, PN RN
HH H L B LS AR BT R ™ H R R R AR O
(r=0.404, P=0.016 ); 244055 i L 5 AR T 7 26 )™
TR JF B FE A (=0.260, P=0.016 ); L4 mi R 1L 5 H
R i ™ E R S IE ARG (1=0.438, P=0.009 ), Ul
R
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