% - CCMP87-RD-019

% M FLZE MR B S R BB i T AE KRR L
*%ﬁiﬁ%@%@ﬂ%hﬂmi%%

The Relationship between Lung Function Test
of Chronic Obstructive Pulmonary Disease
Patients and Disease Patterns of Traditional
Chinese Medicine and Scientific Study of Tongue
Image Analysis
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ABSTRACT

The purpose of this study was to realize the relationship between
pulmonary function and tongue diagnosis, and to create the objective
index of tongue diagnosis of Chinese medicine. 51 cases of COPD
patients were taken the tongue pictures under well-controlled
environment. Beside observation, computerized analysis of tongue 1mages
with RGB and HSL models was performed. It revealed that The kinds of
color, which were divided into pale, light red, red, purple-red, light purple,
and dark purple, would agree with the severity of lung function. As to the
condition of lung function, the purple series of tongue were more severe
than red series. As to the condition of lung function, the yellow series of
tongue-covering was more severe than white series. That automatic
reading of tongue-covering white or yellow could be performed by the
formula with five variables as lightness, saturation, red, blue, and green,
or with two variables as blue and green.

The extraction of tongue poﬁion from the surrounding mouth image
1s the first step 1n the automatic tongue diagnosis. However, the separation
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of tongue from its surrounding lips and facial portions can not be based on
simple grey-level differences due to the close resemblance in terms of
lighting condition. In this paper, an automatic feature extraction of a
patient's tongue based on the RGB color components is proposed. The
color differences in tongue and its surrounding areas are enhanced and
discriminated by a contour extraction procedure. Once the boundary of the
tongue 1s located, two primal characteristics utilized in the next stage
fuzzy classification, tongue granularity and smoothness, are extracted.
The color, thickness, area of distribution, peeling conditions, spottiness
and cracks are then derived and employed as features to diagnose
diseases.

It revealed that the appearance of the tongue would correspond with
the state of pulmonary function, and the goal of automatic diagnosis of
the tongue pictures would be achieved by the use of computer.

Key words: Tongue,' Tongue diagnosis, Image analysis, Lung function
test, Chronic Obstructive pulmonary disease (COPD) , feature
extraction, RGB color components
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EAHEY » MHSLE M HE Ao RGBEHE UM T El G EF
B EFoN o MERAE & B8 HKEAR—B-F» ¥
EABZS—EEF - - BTHFHRGBEHEASE " hkR4E 0 BAR
L RESINAVRAELAMN &%  BEHENS 2HeY
= MBBERAAEHAES S FLAEHLE - BN SR ABEY
Btk - mPFEASE AR ESRHYE  TEMBREHEN e
BEYE o BAbfii s % BEXRBHEMARGEMENA o Gt T A
FE AT 4 ~ &F ~ %iﬁﬂﬁ&%ﬁ]—-ﬂ% W K5 B By — B 454647 o

BEEIREAE - ROFE T Pt - KXET -FEF
EFRNHEFB Lfﬁﬁﬁé TR NTUARBENFEEERL - A
HEEeABURGBEA M BfHSLE AR E R » X K ~ 85
B &g - AGeaRM LW B8EY BHAARFTLAEMAEL
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AR HFBuaderh ETHHRhEE HEGT HEBIN TH
BEH AEGBE  HLEBK -

M HE R EREARGBEM K BHSLES R A HBE R
BRRAFHEERMN AV ERL - K- EHHBET Ré
EHEBES LeAPLYBLEi  AFHREFTRERELEH
e BABE

FEEHEBAEE L LHHSLEKE ARGBEVE AR » £
g BE BE -Lé K -EEAELHAMN - AoWHEER
ZEHEAALABANEERARMAARRLER  TFERHEE 0 £
SEMERBNHBEATELCRE  RZAEZELK -

AAMREFPHHUTEHBECAGH AR » BZIXE] 46 H 7
THEBEezFREA  BLéEeYarhathget MASLARE
B4 R o % ASL R GB A8 % 2 4% Discriminant Analysis 7" #7 * 4% |
GBI B AFEXE Y=397XL*¥+1.22XB*+ 2.9 X G*+(-6.89) X R*
+170XS*» A EBEBT7AY%  HAHEHZYHEE-0.76173(8) 2%
0.64888(F )L » ZRIBLAATH R THANKTE - HFURIUGBAY
$#14E Discriminant Analysis 747 * F 289 H|5) F 2K B * Y=-2.25428
XB*+ 250820 XG*» REHEEART0% » ZATABZIY AL
0.71362(E)3.0.60790( )AL tL #2 » HZ B FTE R T AN EL T - 3
RATEFNEIEERS  ERGNFHFHEZEARAKR MBKRFZAHEH
8V HELBAE B THRAAZHEAG S S5 5 69 H B4R
B RLTER B $HHREHTAE

+ F I HF MR
(—) WBEH B B

PRESERE PN ERNM BT ERRINEBRHEN A E
VErt &R BURA R THEBKREATLSHLETY o8 2R
B AMEMENM BERABHMEMNOELRLAMARRERLES
& F(Gray Card) * LR MABEHHBAYLLET  BETHTELT
B EREZERH  UREHEBREREBBEEE > wB=FT -

BRAELHBRREVLE WA ZEREF LY &KX
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BB RENMEEVERE » AF —BABAETHF ETUREFRAERMK
WA TPHRL B R BB ER BT E PR FHEM B
b o REHBRI - ROSTHNENER  ERENEREHR
THEBEALEETN  BITABERLERAELE  Btidr
¥ o

KRB RO FTHIMZEHLES » LANETHENEEFHK
GF UEBEREERER  FeRETLOLH TUBRRATRW
Bos¥EmEBEALILREIANER  WEZAF Tu@AERS
MNAEBBRARAORFLEZ R LALZREY B0 EF
AEETBALALAZREY TEEEHLEZEZELF  RLEBM
EFRIFRZEY B a0 EEERAR RS ER » 3T U
R RALTFBEZIELERUHE  RERXRWB WA -

(=) BB

Al — R RERNER TR OERRERTLBE TR S A BN
REREZBHAENFREFRAER  URE-FHRFHAGE » b
EBEERAESR DA REYZISEHBHN  EFZX FHAER LR
B ARFEITBTEARRG  BFEAETHRN RESHINARF
BRERERMN B ETEBFHAR BB RFHSLFR
AR EFHRANZTEECRABEEAERE  FRERRTEMELER
FRBAZEZEE  BRHLEAEREEHRR B EFH SR AHMAE > ®
BEAEE A GPERRERIEHHFRTRE  HEAKR S
ER—B AMUEALZREALARALY  BholEtalt$RtEy
BARYKE AU —BRREEEAEILEAKR ARERM A
BERABREZRE  UEBELSERABTTHEEERENHER L 8E
A B & R B SR AL o

EHBREBRETHSFEAEAEERRZIRGBE &4 F » 4
REARZLEEFEEUNRECI AL R ARARESE  ALE
BAFTHESG LU EREGNPEEABABAR  ALERYZRE
Py EEMEAR MBMMENFBR N BERFE —RGBRETE > B# 4
AREZNBRE  BPEANERRERAEHY TR ABD KM EHEBE
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PeEREBERFBLBLIHMBAEAN GG, EEZEZRE (kB EHE
EEE TUBREELGHEANLEH S LGHEA B ERBE
FHESBFERE R n BB EREGHFEEAKR
gz

R2G*"Rz2B

BNEZARECENEHEN  RAaSb8REFTRELRERL
JE 41 o
BN LTRSS EFEIRRATEGALEARAHARE  RAXAR
BRI THEER  wREHBEHEHLHE  MREFAL/EBEAL
g o koAl Al ERRHERMBRBEAZAHBEER » ok — L AEE £
MNRANGEAEZRL  BLTUBER BRETEMGAS S » #|A
BFEX &SR %ﬁ&&tﬂﬁ*ﬁ#ﬂfri 2T 758 b b R

R -G
G—-B + 1

R0 Bl RATHRETFAOKL  BRA LI FTEAER
Lo+ ECHEBELRAEAN T2/ MEAXTFLERLE
N RZ o wRGEARMRBAEZERAR  »FRA WAFLERELRE
R - Flike)E®E » Aoy SCEASHEABAN 8L/
ARTFHEEK RZ2  WwRGHEMNBHBAEERZA  ELK AF4&
REME N - BRNFEGHENAEFGHE > AMALT R AL THEL
RRAZTF RN ERBRARNEFAR  £oF o
A - Bk

if R>2B>R2B (4-1)

R -G R -G
>

LiEE% G - B + 1 G-B+1BELE

AFENEBRNE—EBEERALAN IR PH T ERE-F3H
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EmPeBEHd REBAR TOHEMNE  BRICESBEHEILR
A Bl 0B 25520 » UM mwEHEKRE P T8 — 1%t EEES
fo K ML B RIE TR o B BT -

'/m-d m mi\
Xm0 127 255

(=) ¥ —1{a1t

HA BT RFHEXIBIENEY TR EEMEARS
RLEETHESEFINBEFHOHLEE MATHAUIER  LEREA
wiAHESR EEETEREAKBRILH LR _2AHEEGLE B
0B EZTRVGEEREBREARFTANI0SE1252 M > wB
NPT -

B -RSEBAANASERARDLE TRER  BLATARS
DisiT R REBRALFEGF  H A THFRMATHIER - ffa
PERAANZaEG THEAMATHIECLLIEYHEBE  BEXLEFHRL
FHABE HREABUENLGHERBBTHEFER
- TAEMRERLYLE AT R —FRENVERHEZIF
ERMAEBA LTSS  ENEFHBRNATHFER  BAZIEREH
B EREEHEN > REIHMELRE B (block) @ K7 B A 7*5%
3%7 » BRANVERENRKRBIORUEXIRTRE L LEZEGVH LR
B BHERURME THERLE N R RALE  RHXHBARNDR
FERZIZENANBLBEAAMALEMERZEF » HFLHERE
BMANZEGELBERT #1HB—EEFILETHE > o RXRBEERA
AR EFANTAREZERE  AITETAEHRAER 48
Blih » BERMERELRRBEFAAUEZIETRVEFAMR 24 8
F A ko B AT o

BH#RGBY & L4 B8 BRAEH B - HBEBEHL - B4 =
BIERERBGUMNETE  REF R THRIGEHEAARAEBLR
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e G BARMARBEIFUBMRTEZER > FFRAAN B
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(W) F&8FHHHEER

PR ELDEFLEHEIERBRBEFEHT T LR BAHFET
R EEBET MBRESTUHAE N EZEL  FAFEETHAE
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HE FEREEEIHAART  PEEFERR FEXEY AR R
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2. BA EFABLE HZENFEXIHEHMAREF T E(LIER
E-VEBE) - BEMNHE > TREFEHTHZIMYEEF
HEERHE  HEHILEZFEARKRE  MEARE  RZ ' B & &
>

3. Be%it: 2 REBBHDE B BEEA - 1RE -~ BE KR
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# &

k— HMABEATEKITL

FEV1/FVC LSO%MJ—_
- BE JL#
ﬁm%ﬁ

RN EAEE

#0841 7+ 15.3 | 55.9¢ 18.5 | 64.0+ 13.3 | 67.0+ 8.4

(&) - | o
}%ﬂ—T—i’Jﬁ 41. 4+ 61.4 1111, 3+ 132. 1+ 119. 0+ 129.7
(A) 134. 8 201. 7 |

f=— THHREGRFTEMHRENRE T B %

FEVI/FVC | 80%A L | 79-65% | 64-50% | 50%5F

REE 0 l 2 - '_9 | o
K bLE 2 4 0 ]

oE 3| 7 0 i
EhE N 3 5 5
KEE 2 9 0 %
EX 3 1 1 ] 5 | 1
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RE FREABLAFIBRBREAZMRE

K-W 4% & J-Twx
H 0. 9071 0. 4588
S 0.0095° 0. 0372
L 0.0390° 0. 0008
R 0. 0460° 0.0010°
G 0. 0444 0.0077
B 0. 0554 0. 0917

H:1LJ-ThER1.38F 2 3 3. £F 4 a5 5. 3%% >
6. F R EHE AT EAMEEHRT -
2. X RRERTFLABREER o

Y RFANHERELZRETEREMAIBRE

K-W iz € J-Tw=
H 0. 4824 0. 2368
S 0. 0928 0. 1039
L 0. 1250 0. 056
R 0.1512 0. 0475
(s 0.4712 0. 0920
B 0. 9626 0. 3564

D VR TAERH P LABRELER -
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RE FEFTERTFIHERERLEWNARARE

FEVI/FYC  80%2A L  T79-60% 64-00% 50%2ATF
"ERT 4 6 10 8

4rE 7 5 13 0 D

2t Pearson X° -~ Likelihood Ratio Fi&a#r » &it£ L
FBREEER -

AR AEFTERAFEMHHEREREZ MK

FEVI/FVC | 65%stE | 65%mATF
: i
]
seky | 10 18
aéﬁwF 18 5 |

odd ratio=0.1543209 (1/6.48)

FAN Fal A\
a 1961, [a} .0.154+0.194
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Rt FTORARAEMHEREZMRE

FEV1/FVC | 80%2 £ | T79-65% 64-50% | HO0%LAF
= 3 13 3 3
EX5 4 | 6 6 10

Pearson X° : p=0. 06556

Likelihood Ratio : p=0. 05896

RN AFRBERAFMAHCRIREZ WA

FEV1/FVC

65% LA L

odd ratio=16*%16/6%10=4. 267

A

atl96V, (@] -4.267£1.2332
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Zh TEHREAE EZMHA

LE%es | #az | AR
% 8 ' 3 0
B 12 [’ 3 ‘] 922 } '
Pearson X° : p=0. 0021
Likelihood Ratio : p=0. 00027
A+ ZEAARE &M%
B EY X5 PEET kS
a3 45 8 3
]
| ®E AT 12 95

odd rati10=8%25/12%3=h. 56

N A N
at1.967, [a] _0.1799+0.2689
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i#+— ARAMHSEREZTEEARAASENZ MM

[ FEVI/FVC | 65% Lk B5%A T

“E k% |44.5¢+ 16.5 [68.8+ 5.4 |

4 £ 2 3| 62.5+ 16.7 64.7+ 11.9 |

24 Oneway ANOVA ##1, p=0.003

2+=— FEMHREKREZE E KRR FHEZHMR

FEVI/FVC | 65%s L 65% 2 F i

150. 4+ 18.9 [75.6+ 1.1
; 521+ 18.7  |62. 7+ 10.6
| . ‘

24 Oneway ANOVA 445, p=0.008

i

o
o3
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RTE FEAHHBREZFERARE LM ZMMA

FEV1/FVC 65% 1L | 65% L% F

|

A F 7 7 92.8% 129.2 (108, 7+ 146.4

-

sz 2%  |76.6+ 100.7 |128.5+ 169, 2 ‘

I I S

sA Oneway ANOVA 447, p=0. 81

Ft+w FEHAHEKREZE ERARHE L H®

FEV1/FVC bO%EA E |  O65%LLTF

105. 6+ 137.4 186.0+ 137.4

:

57.6+ 76.5 [139.6+ 172.3

A 0neway ANOVA4#7, p=0. 54
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#+E MET R 5 2 W&

ﬁ%? wmoo|  F J'u_j [
FEV/FY 1 |

80% £ | 7(16.7%) | 3(13.6%) 3(21.4%)‘ 1(20%) 0
B - -
65-80% |16(38.1%) | 8(36.4%) | 6(42.9%) | 2(40%) | 3(60%)
] 1 . o .
50-65% | 8(19.0%) | 5(22.7%) | 1(7.1%) | 1(20%) 0
_ _ i _ I
50%F | 11(26.2) | 6(27. 3%) | 4(28.6%) I 120%) | 2(40%)
FsT 42 29 14 5 ‘ 5
| | - |
Rt 5B EIN 52 A&
ﬂ&%ﬂ' 0 | 1 2 | 3 | 4 5 | 43t
i
FEV1/FV |
80% A £ | 1 ' 4 3 1 0 0 9
| 65-80% 2 | 7 4 A 1 1 19
50-65% I 1 51 2 | 3 0 0 10
50%AF | 0 7 “'I 3 > 1 0 13
# 4 23 | 12 | 51
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B+t RN R L W2~

[ FEVI/FVC | fmz JE fnr 38

1 80%ut E 1 | 8

 65-80% | 2 | 17 |

| 50-65% | 3 | 7

- ~ | __ N ]
50% 24 F Z 11

ikt LBRBARMHEZINEZ =

LFEV]/FVC [ FEV1/FVC AT

65%A F | E¥fudagE | 3 T 25 |
| B5%ATF | PEFEER | 5 —l 18
L | B -
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xt+A BE, TERWHEZNEZ—

| FEVI/FVC_l B

80%:A £ | 2
| 65-80% | 6
— 50-65% | 4
5% T | 1

k=t BE. XEAMIEZHARZ=

FEVI/FVC | FEV1/FVC
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k=t+— XE RERHEZMNAZ—

FEV1/FVC " xig | 2 [Kaks

80%AE | 4 2 1

R -
65-80% [ 3 6

" 50-65% 9 0

Rot+= X REKWAHEZIHAEZ=

"FEV1/FVC i B, 25 T’ A o 2k
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2=+= FTHAHELEEREMBFEAABEFOH X

factor 1 factor 2
S(saturation) 0.02783 0. 99448’
L(lightness) 0. 92384 0. 37088
R(Red) 0. 92859 0. 35772
G(Green) 0. 89802° -0. 32103
B(Blue) 0. 86689 -0. 47779

D FRTHASEEFHEREY, RERF—HRTHERZEHS
L.R.G. B, BAF—BERFHEIRLEAS-

Ro—tw FTERRABEAXAFABFETHETFTHMK

factor 1 factor 2
S ~0. 28640 -0, 95728’
L 0. 95409° 0. 28536
R 0. 95420 0. 28486
G 0.87172° 0. 42520
B 0. 75992° 0. 64328

YR TEBASERTFHEREE, REAF—BETOHEERHA
L.R,G. B, B F—BBEFHETEEHAS-
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k=+2 FERBRAURETHZIHKRE

K-W # = I-T % &
H 0.0002° 0. 0000°
S 0. 0407 0.4127
L 0. 0255 0.0042°
R 0. 0243 0. 0043
G 0.0027" 0.0001
B 0. 0420 0. 0567

D ONERTAKRUTZLAEBEER -
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