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Segmentation and Characterization of Saposhnikoviae Radix
Micrograph Based on Edge Detection

LIANG Li-jin, LU Wen-biao®, WANG Feng-mei
(School of Chinese Materla Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract | Objective: To realize the quantitative characterization of varied morphological structures in
Saposhnikoviae Radix by programming, in order to provide technical support for the quantitative description of the
microscopic identification characteristics of the Chinese herbal medicines. Method : According to the characteristics
of the main structures in micrograph of the materials, digital image processing technology and MATLAB R2013a
software programming were used for taking and encoding cross sectional micrographs of the materials; registration
and stitching for each gray image were completed by template matching; edge detection was conducted for mosaic
images using Canny operator; binarization and segmentation were made for microscopic characteristics to analyze the
size, shape and number by basic morphological operation; distribution characterization was made for oil tubes and
vessels using by hierarchical clustering; and discriminant analysis was performed for the data of the samples from
four origins. Result: The main microscopic characteristics in the transverse section images of the materials, such as
phellem, phloem, xylem, oil tubes and vessels, were respectively segmented into sub images; 20 parameters were
extracted from the sub images, and 12 parameters of them were screened out by stepwise discriminant analysis.
Through the discriminant analysis of the morphological parameters, the total accuracy of the sample discrimination

was 91. 4% . Conclusion: The method can accurately describe the fine differences of the transverse section tissues
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of the samples, which has certain reference significance for the microscopic identification of the medicinal materials

from different origins.
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Fig.1 Grey image of local transverse section of Saposhnikoviae

Radix from northeast China
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Fig.2 Binary image of local transverse section of Saposhnikoviae

Radix from northeast China
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Fig.3  Defining boundaries of binary image of local transverse

section of Saposhnikoviae Radix from northeast China
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Fig. 4 Tissue segmentation of local transverse section of

Saposhnikoviae Radix from northeast China
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1 AEPBREALEHHERSE(x£5,n=20)
Table 1 Area fraction of some tissues of different Saposhnikoviae Radix(x +s,n =20)
2k ARZE (X)) I H B (X,) ARJEHS(X5) W B (X,) FENE(XS)
ZR b Bl KL 0.053 £0.011* 0.534 £0.067° 0.125 £0.049*° 0.003 £0.003" 0.010 £0.005°
A 52 7 B XL 0.068 +0.013" 0.486 +0.056" 0.161 £0.034" 0.002 +0.002* 0.005 +0.002"
1L 7R Bl R 0.054 £0.011* 0.542 £0049* 0.135 £0.025* 0.003 £0.003" 0.003 £0.001°
Tk B K 0.103 £0.024° 0.514 £0.046° 0.086 £0.035" 0.005 £0.001" 0.004 £0.002°

T« [ 0B 0 B AR P B AR R H KR 2R A ST U P <0.05(k2~4 ),

®2 FRABRESEHHLESE(x+5,n=20)

Table 2 Ratio parameters of vessels of different Saposhnikoviae Radix(x +s,n =20)

ES HEEL(X,) K (X;) B (Xy) BATT LA ( x107) (X))
A AL B R 0.005 +0.001° 0.810 +0.021° 0.552 +0.027° 3.9+1.0°
A5 7 B XL 0.004 £0.001" 0.793 +0.022" 0.577 £0.029" 3.4£1.3°
Ly 4R B R 0.004 £0.000° 0.813 £0.024" 0.547 £0.033" 2.6+0.8"
1] 4L B X 0.006 +0.001° 0.816 +0.024" 0.545 +0.033" 1.7 +0.8°

R3 FRBRBMEMLESH (v £5,n=20)

Table 3 Ratio parameters of oil tubes of different Saposhnikoviae Radix(x +s,n =20)

GBS HARLE (X)) KA (x,,) BLHE(X),) AT RS ( x10°) (X y5) BB EE (X))
ZRALBT A 0.005 £0.001° 0.698 +0.027° 0.682 +0.029° 1.4+0.57° 0.806 0. 046"
A5 i B XL 0.004 £0.001" 0.704 £0.036" 0.673 £0.044" 1.3+0.50° 0.876 +0.060"
Ll AR B KL 0.005 +0.001° 0.728 £0.036" 0.639 £0.043" 1.4 £0.53" 0.901 +0.038"
Tk B K 0.007 £0.001" 0.699 +0.019* 0.686 +0.021° 1.7 £0.99° 0.907 =0.016"

ARFR , LLA B i A b I Rl ST A (R T AR . 2R AR AR B
e, AT AR HARY) RO A s H R AR BR T
R TR A R 30 5 O B AR, A5 30 AR 400 1 A X i A
(0~1). RAARGRIKL, MATLAB 25 a] A1
RE i (] B 2 R 2K 8] B 95 91 53005 3%, 4% cophenet &
M G F BRI B0 B B B O s B 2 (B AR
2 AEL T 5 TR - 60 338 IR A T A 07 1 B /L)
HRAEE df 52 P i 00 BR E R BB |l (= 3) , i #%

x4 TEABRSEMHESHIFEHRESN (v £5,n=20)

EN IS SNITENE B~y

F (0 ~2m) J2 LA4S H AR 10 B ff 4k A2
AT RS, BAE R W H bR WA — R R Y A
HRFAE ; 22 1) 25 (0.2 ~ 1) I DL H AR 97 19 A X5 4 A2
AT RS T H AR R AR A Y RAE ; AL b
B A5 1 A A AR RURE X AR A B A A R A B 1
HARY 3R 4 BURE 0918 Ol . Bdi FH SPSS 19.0 iy
Kruskal-Wallis S #1750 . 245 R L3 4,

Table 4 Cluster analysis results of distribution characteristics of vessels and oil tubes of different Saposhnikoviae Radix(x +s5,n =20)

- S R K FERE R A AR IR THAE A 1 2R 2K AR R K THAE A AR IR
(Xi5) (Xi6) (Xy7) (Xy5) (Xy9) (Xy)

A AL B R 15.62 +5.14° 3.65 +1.93° 17.25 +5.69° 16.18 +5.04° 4.25 £2.22° 16.05 +4.25°

g 15.70 £6.68" 6.23 +4.23" 22.90 =6.98" 19.83 £8.32° 3.60 =1.43" 17.48 +7.72°

AR B K 18.00 +6.38" 11.48 +4.50° 23.53 +6.31" 16.38 +7.09" 3.75 £1.92° 20.15 +8.14*

AT L B A 21.72 £5.69" 3.48 £0.83" 20.82 +4.96" 25.05 £3.11" 3.55+1.57° 24.60 +2.74"
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Table 5 Discriminant analysis results of different Saposhnikoviae Radix
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