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o 30 18 RGB R. G. B HSV
(66.67 + 8.29) ; (18.23 +8.59) H. S. VvV .2 N .
o 35 25
(66.82 +8.12) ; (18.65 +6.27) o
o 2.2
(P>0.05) SPSS 21.0
2 14
51 + (x+5) .
7ZBOXH
M (Q25 Q75)
o a=0.05,
3
o SMXSystem 2. 0 3.1
N o G
2.1.1 ( N N B H. S (P<
N N N ) o 1) 0.05) R.V (P>
RGB R . G 0.05) .
N B HSV H 3.2
N S . VvV .2 2— 6 G. B
N S (P<0.05) .
; R,V
H (P <0.05)
2.1.2 ( N N (P>0.05)
1 M( Q25 Q79)
R G B H S Vv
48 120.65(99.59 144.06) 72. 58(56.90 102.49) 67.27(52.76 98.39) 5.61(4.69 6.34) 0.41(0.31 0.48) 0.47(0.39 0.57)
60 103.99(94. 04 136.03) 59.96( 51.28 81.97) 54.46(45.33 74.55) 6.27(5.22 7.32) 0.49(0.42 0.52) 0.41(0.37 0.53)
A -1.682 —-2.547 -2.758 -2.053 -3.487 -1.682
P 0. 093 0.011 0. 006 0. 040 <0.001 0.093
2 M( Q25 Q79)
R G B H S \Y
48 95.55(73.98 118.74) 59.77(44.10 91.23) 55.84(42.06 88.42) 6.62(5.83 7.18) 0.40(0.27 0.45) 0.38(0.29 0.47)
60 80.29(60.84 108.40) 48.69(35.69 65.53) 44.50(31.21 60.67) 6.84(5.73 7.32) 0.46(0.40 0.50) 0.32(0.24 0.43)
A -2.263 -2.89%4 -2.980 -0.730 -3.611 -2.263
P 0.024 0. 004 0. 003 0. 466 <0.001 0. 024
3 M( Q25 Q79)
R G B H S Vv
48 121.20(99. 86 144.46) 74.32(60. 91 104.66) 69.76(55.47 101.39) 5.40(4.85 6.27) 0.40(0.29 0.47) 0.48(0.39 0.56)
60 103. 56(95.33 136.52) 60. 69( 53. 85 85.82)  56.04(48.02 78.76) 6.01(5.04 7.22) 0.47(0.39 0.50) 0.41(0.37 0.54)
A -1.731 -2.547 -2.683 -1.694 -3.153 -1.731
P 0. 083 0.011 0. 007 0. 090 0. 002 0. 083
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4 M( Q25 Q75
R G B H S v

48 132.52(109.29 151.16) 76.45(60.00 108.59)
60 113.95(104.02 146.41) 62.52(55. 14 89.95)

70.22(55.50 100. 63)
55.89(48.05 81.07)

5.22(4. 16 6.47)
6.28(4.82 7.69)

0.44(0.34 0.50) 0.52(0.43 0.59)
0.50(0.43 0.54) 0.45(0.41 0.57)

z -1.373 -2.275 ~2.745 -2.028 -3.215 -1.373
P 0.170 0.023 0. 006 0.043 0. 001 0.170
5 M( Q25 Q75)
R G B H S v

48 121.07(97.76 146.82) 73.66( 55.95 106.69) 66.80( 52. 54 100. 34)
60. 40( 45.93 76. 65)

60 108.44(94.66 138.98) 64.31(52.50 81.04)

6.11(4.62 7.23)
6.61(5.10 7.65)

0.43(0.33 0.48) 0.48(0.38 0.58)
0.48(0.42 0.52) 0.43(0.37 0.55)

A —-0.965 -2.003 -2.251 -1.632 —3.438 -0. 965
P 0.335 0. 045 0.024 0.103 0.001 0. 335
6 M( Q25 Q75
R G B H S v

48 118.72(89.16 135.60) 70.71(51.03 99.05)
60 98.50(87.41 125.48) 55.75(45.70 77.56)

63.07(45.36 93.91)
50.57(38.94 69.01)

6.84(5.77 7.37)
7.16(6.30 8.04)

0.45(0.32 0.50) 0.47(0.39 0.53)
0.51(0.45 0.55) 0.39(0.34 0.49)

A -1.088 -2.090 -2.461 -1.694 -3.574 -1.088
P 0.276 0. 037 0.014 0. 090 <0.001 0.276
3.3 3.5
7 13
G. B S (P < (P <0.05) . .
0.05) R. H. V .
(P>0.05) . (P>0.05) .
3.4 4
8— 12
G. B S
(P<0.05); R. H. V
H (P<
0. 05) ’
(P>0.05) . ’
7 M (Q25 Q75
R G B H S Vv
48 118.72(89. 16 135.60) 70.71(51.03 99.05) 63.07(45.36 93.91) 6.84(5.77 7.37) 0.45(0.32 0.50) 0.47(0.39 0.53)
60 98.50(87.41 125.48) 55.75(45.70 77.56) 50.57(38.94 69.01) 7.16(6.30 8.04) 0.51(0.45 0.55) 0.39(0.34 0.49)
A -1.088 -2.090 -2.461 -1.694 -3.574 -1.088
P 0.276 0. 037 0.014 0. 090 <0.001 0.276
8 M( Q25 Q75
R G B H S A%

48 98.58(75.75 112.76) 68.54(48.08 91. 18)
60 77.72(56.45 106.58) 48.84(36.06 69.33)

58.97(39.05 79.34) 13.55(12. 13 15.08) 0.42(0.26 0.49) 0.39(0.30 0. 44)
41.15(29.20 57.33) 12.50( 11. 56 14.07) 0.47(0.41 0.50) 0.31(0.22 0.42)

A —-2.745 -3.314
P 0. 006 0. 001

-3.327
0. 001

—-2.881
0. 004

—-2.745
0. 006

-1.979
0. 048
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9 M( Q25 Q75
R G B H S v

48 119.86(98.71 142.98) 79.39( 63.53 113.42) 69. 15(54.30 103.25)12.06( 11.07 13.63) 0.39(0.28 0. 46)
60 103.33(95.43 138.08) 6. 82(59.02 91.99) 58.11(49.09 81.42) 11.64(10.99 12.55) 0.45(0.39 0. 49)

0.47(0.39 0.56)
0.41(0.37 0.54)

~1.533 ~2.486 ~2.449 ~1.979 ~2.968 ~1.533
0. 125 0.013 0.014 0. 048 0. 003 0.125
10 M( Q25 Q75)
R G B H S A%

48 118.68(102. 81 146.06) 73. 67(62.36 108.78) 60.62(52.52 96.01) 12.39( 11.45 13.66) 0.47(0.36 0.51)
60 109.93( 102. 63 138.78) 64.31(59.57 96.06) 52.44(47.28 80.55) 12.08( 11. 62 13.56) 0.50(0.44 0.55)

0.47(0. 40 0.57)
0.43(0.40 0.54)

-0.890 -2.115 -2.263 -0. 693 -2.646 -0.890
0.373 0.034 0. 024 0. 489 0. 008 0.373
11 M( Q25 Q79)
R G B H S A%

48 118.08(93.66 130.74) 81.60(56.90 99.94)
60 99.62(84.23 128.59) 61.30(50.26 81.79)

69.65(47.24 92.03) 11.48( 11.04 13.47) 0.40(0.32 0. 46)
51.25(41.22 70.66) 11.64( 10.83 12.71) 0.48(0.41 0.52)

0.46(0.37 0.51)
0.39(0.33 0.50)

-1.286 -2.461 -2.572 -0.470 -3.735 -1.286
0. 198 0.014 0.010 0. 638 <0.001 0. 198
12 M( Q25 Q75
R G B H S v

48 103.91(85.62 125.60) 71.64(51.39 93.24)
60 93.08(78.64 122.04) 54.50(45.03 80.03)

61.49(43.71 85.40) 11.93(10.99 13.67) 0.44(0.31 0.49)
44.34(36.71 69.80) 11.67( 11. 14 12.64) 0.51(0.44 0.55)

0.41(0.34 0.49)
0.37(0.31 0.48)

-1.187 ~2.090 -2.486 ~0.730 -3.537 -1.187
0.235 0.037 0.013 0. 466 <0. 001 0.235
13 M(Q25 Q75)

48 9780.50( 1235. 00 48102.00)
60 3829.50(3610.25 63440. 50)

1.09(0.98 1.19)
1.01(0.89 1.13)

0.72(0.64 0.79)
0.73(0.63 0.81)

0.24(0.15 0.32)
0.25(0. 18 0.30)

20.60( 15.21 24.58)
20.50( 12. 01 26. 62)

-1.824 -2.510 -0.291 -0.569 -0.012
0. 068 0.012 0.771 0. 569 0.990
. [ RGB R. G.
B
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Analysis of Image Characteristic Parameters of Tongue Diagnosis of Coronary Heart Disease with Phlegm and
Blood Stasis Syndrome

CHEN Cong HONG Jing SONG Xueyang DING Xiaodong LIU Lu GAO Hiu WANG Yiqgin

( Shanghai University of Traditional Chinese Medicine Shanghai 201203)

ABSTRACT Objective To explore the characteristics of the image parameters of tongue diagnosis of coronary
heart disease with phlegm and blood stasis syndrome. Methods A total of 108 patients with coronary heart disease
were enrolled. According to the syndrome differentiation criteria 48 patients were divided into an intermingled
phlegm and blood stasis group and 60 patients in a blood stasis group. The ZBOXH tongue-and-pulse image digital ac—
quisition analyzer developed by Shanghai University of Traditional Chinese Medicine was used to collect the tongue im—
ages of the 2 groups of patients and extract the characteristic parameters including the tongue color ( the whole tongue
the root the middle the tip the left part and the right part) the tongue body shape and tongue coating color ( the
whole tongue coating the root the middle the tip the left part and the right part) and the tongue coating character.
The tongue color included the red component R value the green component G value the blue component B value of
the RGB color space and the hue H value the saturation S value and the brightness V value of the HSV color
space; the tongue body shape mainly includes fat and thin crack index; Tongue coating color includes the R G B
values of the RGB color space and the H S and V values of the HSV color space; the tongue coating character
mainly includes the thickness greasy and the peeling index. Results The G and B values of the tongue color
component of the whole tongue and part of the tongue in the patients of the intermingled phlegm and blood stasis group
were higher than those of the blood stasis group and the S value was lower than that of the blood stasis group and the
H value of the whole tongue was smaller than that of the blood stasis group and the R and V value of the tongue root
was greater than that of the blood stasis group and the H value of the tip of the tongue was lower than that of the
blood stasis group ( P <0.05) . The tongue coating component G and B values of the whole tongue coating and each
part in the patients of the intermingled phlegm and blood stasis group were higher than those of the blood stasis group
and the S value was lower than that of the blood stasis group ( P <0.05) . The R H and V values of the tongue coat—
ing color in the root of the tongue were greater than in the blood stasis group and the H value in the middle of the
tongue coating was greater than that in the blood stasis group ( P <0. 05) . The tongue body fatness and thinness index
of patients in the intermingled phlegm and blood stasis group were higher than those of the blood stasis group ( P <
0.01) . There was no significant difference in the tongue body shape and tongue character parameters between the 2
groups ( P >0.05). Conclusion Patients with coronary heart disease and the intermingled phlegm and blood stasis
syndrome have more sever cyanosis but lighter color. The color of the tongue coating is more bluish yellow but paler
and lighter. The green component G value the blue component B value and the saturation S value in the tongue image
parameters can be used as the objective indicators for differentiating the intermingled phlegm and blood stasis syn—
drome and the blood stasis syndrome in the coronary heart disease.

Keywords coronary heart disease; intermingled phlegm and blood stasis syndrome; blood stasis syndrome; tongue
diagnosis; image parameters
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