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The study of qualitative and quantitative analysis

for Chinese medical tongue diagnosis using high
resolution color CCD
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Abstract

Tongue reflects the health conditions of the human body through the
color and properties of its coating and substance. However, in the past, the
correctness of tongue diagnosis was affected by the experience and
knowledge of the doctors who adopted the traditional Chinese medical
diagnosis. On the other hand, the environmental factors such as the
difference of light source and the brightness had great influence to the
doctors in making good diagnostic results through tongue. In this research,
a robust lighting system with 5400K color temperature and 4600
luminance 1s evaluated and recommended. Under this controlled
environment, a high resolution CCD 1s used to store the color i1mage
information. The two-pass color identification algorithm was employed to
judge the color of the coating and substance. From RGB (their values are
ranged from 0 to 255) and HSL (their values are ranged from 0 to 100)
color models, tongue properties of the left and right liver gall regions,
stomach-spleen region and heart-lung region are qualified and quantified.
The middle region of tongue is darker than other regions in color with
lower luminance and with the existence of some purple-blue tongue. Also,
the right liver-gall and left liver-gall have the similar quantitative analytic
results. Finally, the quantitative results are very consistent in this research

for normal subjects with low deviations within the value of 2 1n both hue
and saturation.

Keywords : tongue diagnosis, color, RGB, HSL
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kR ASLEEERFEHE RGB #3144
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5 4 MW E R (&8) G (#&) B (&)
F R o BB 23570x7.50 114.27+6.59 113.14+6.74
EFHE BB E 234.08+5.19 121.80+4.34 129.49+3.15
L AR AKRE 228.72+2.76 115.07£3.25 117.88+4.30
EE2 LHBE 229.99+72 05 116.89+3.89 119.16 +4.36
#m:kirE2 RGB 9B 4k 04
i o B O R R (& & ) G (&&) B (&)
= L o B E 23573690 114.45+5.52 113.73 +5.56
TP BB E 23373143529 11991 +3.63 128.00+3 .41
L% ANBEE 229451235 115.36+2.96 118.36+3.44
E4H% EHHEBEE 22991+1.88 116.36+2.90 118.73+3.79
% F:41%52 RGB 4 F 40k 04
B o W & R (&) G (&) B (&)
T R o MR 229.7018.68 91.20+6.62 80.50+4.20
EFvhR B F & 22733%537 87.67+t2.62 84.00+6.24
EFAiE EAENEBEE 227131423 90.38+5.92 81.63+2.73
FAEi% ALHBEE 222251396 83.50+5.87 80.63+6.08
F N EZ RGB 92 E Ry H
o B W G R (#&é&) G (&48) B (&8)
= £ 0 M E 195.6710.750 75.33£6.29 70.50+2.75
Fvh] BB E 177.11+13.72 68.22+5.37 81.00+6.72
EAi% AHEE 182.10+7.270 72.00+4.15 72.90+3.39
EH5iF EHEE 186.00+8.150 T3.2714.27 75.55+5.05

-656-



R A EFXRGB AR TH

-657-

oM B E R (#8) G (4 @& ) B({(ga&)
= & u W BE 0+0 0-+0 00
PR By E 208.30+3.77 139,10£2.70 149.80+3.68
A% AFHEE  21000%7.12 141.00+3.56 149.003.56
5% AMEE 21080397 141.43+2.80 146.60+5.85
N B %2 RGB &8, H
0 oh KW E R (4&) G (#8) B (&)
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PR B BEE 23791%4.54 151.27+3.72 160.64 +4.98
FA® LHBEE  240.00%4.49 154.27+4.41 159.55+6.07
THE AHBE  241.09%355 155.91+5.07 160.36+6.18
Z A KRS 2 RGB g @m ot (ki #)
;| MM E R (4.&) G (#68&) B (&&)
EF R U HE 00 0+ 0+0
=P B FE 00 0+0 00
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FPH B B & 23140%13.26 150.00-+8.600 130.00+8.200
= ki§ AKBE  21550%33.12 133.33+£29.25 112.17%£26.30
5% AEABE 218.17x21.67 134.67+18.63 113.50+18.49
A+t E2 HSL 5 2@ a
% @ & B ¥ B BT & 3K H(&,f) S(#84-F) L(FEE)
EFR 2 B 1 +0 42.09+0.29 96.271+0.45
% P B 8 & | =0 42.00=+0.00 96.45+0.50
£ £ % AT B3 & 0+0 42.09+0.29 96.55+0.50
F4HH AT 5% & | +0 42.0010.00 97.27%0.45
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EFm@EA  HAERKER H( & 39) S(#4 K) L% &)
£ R S E 99.331+0.47 | 1.63£0.41 65.131+0.60 89.00+ 1.65
E P fd B E 99.57+049 | 1.40X049  65.50+0.50 8§7.38+1.58
e FIEE 99.00+0.63 | 1.17£037  64.83+0.69 89.33+2.29
A % ARG & 99.20+045 | 140049  65.20+0.75 90.40+3.98

2+ % E52 HSL 588 0 #r

H( & 3#) S(#2 4 )
08.500.50 0.90+0.54 6251.12
98.731+0.45 1.00x=0.43 62.5510.50
97.891+0.74 0.441-0.68 61.891+0.57
99.00==0.00 1.33+0.75 64.67+1.11
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& @K PR B & 4R H( & ) S(f& 6 &) L(EE)
Y R & 98.09+0.51 |40 36.27+0.62 94.45+1 .83
=+ M iC o= A 08.09+0.29 140 36.00=1.48 94.82+1.59
E A ARG & 97.82+0.57 140 36.371+0.75 93.55+1.62
5 Az B 08.27+0.62 045+0.5 34.09+1.38 97.361+0.48

Rt~k ¥z HSL o B laminin
=& & B 78 B BT & H( &, 3#) S(&24 K L{#&H&)

E R Ny 4=+0 48.83+4.91] 84.831+13.12

E P e R 40 48.171+3.98 86.00+8.39

5 A% HEE 4+0 44.00+2.00 91.00£5.40

45 & B AR & 40 44.75+2.95 98.000.00
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