20184 5 A
F39% H3H

M K 22k (T % )

Journal of Zhengzhou University ( Engineering Science )

May 2018
Vol.39 No.3

NXEHS 1671 -6833(2018)03 — 0040 - 05

ETZXRENETRKS HEITE

e, BEE, KEY, TEFE, AEFE
(LM A BB TREBE 7 K6 450001 2. 35402k 7 Ay o s T K6 450001

W OERE—MAATHERBRFERREN KRR EBR 5 H F % (MSHC), £ CIE(LUV) i & =
M, EREZAAMES L EZABRGFEANTRE KGR ERFHESNRBGAMAEAS ZRRE
QAT AE A AR AT AR R AN B ERRAALARA L. RJE,FBEG P LA ERGHEMEAR
BMARAF T E, TR AAFRR. % MSHC 20324 RRAF, H TERLEZHRS Z A, AEA 5K

Bk AW RIS R = Y.
KW HMEH;, BRREE; ZREE,
hESHES: TP399 XHRAREED: A

0 3|

A DAY 34 420 0 M 00 55 A T 0L 0 ok o A
e E BRI 2 3 OB 50 1 5 B A T A
JH 10 5 AR S 3k S = e R X T v s
EWFFA TS X A B AT Ay B 0 T B
ERE PN R R E P AN R L I
IR 7 s A ok S B = 2k 98 7 Sy Ay TR, R T
ok 15 b B 7 v R A5 A S B

TR 0,75 ) A 14 4 ) — SR B IX 450,43 1
FE 7 e S o B R X R
VR 5 € L0607 B2 S0 AL L, e bl sk 52 39 38 2 v
BRI IAA" 5 45 (8 SR v 1 PRV S 4051 K )
AR B b B R B A ) T AL LR RS TN 4y
BT k-means 55 25 43 30 6 75 40 i VL% 039 4 1 %8
R, o TG R A ) 4 g e
Gy oK 5 DX A K g A T SR TR 5 IR R 4
%R BENE FE 40 43 7K U4 X 38R A K B Y
DAL R TR B 285 0 1 T B e A SR S R
£ bR i L Arb B R 5 2R 7 e 2 B RGN L 3 4 %
S BRI, 5 R IR A
T VR P 5 57 G b AR DX kR /N B S 0 5 43 7K
W5 3 v LR A B 4 2 5 PR A 4 S 80 3R -
means B PR R AY IR B T B G IR R, 2 R E
T AR 2 5 K I 3 o T A5 19 8 B e

il

W BEH:2017 -04 - 02 ;81T HH#3:2017 - 07 - 10

ITEHRF; ZgETE
doi:10. 13705/j. issn. 1671 — 6833.2017.06. 025

TE T HERYRET 588 7.

EHFMR AN R BR, $ T —Fh 2k
T UCR KW EMG > B T7 ik i W E R MR
BRI S R o B AL B LA R4S R4 Y
oy FRSCR EESIR R Bl Ik S = AERIRY.

1 H&Eam

1.1 HEEBEZE
WA EER B (meanshift) AT _EJ&—4> A &
V7 (R A0 BE b A R W 0 T, N T AT AT ST
T B R b B — RS AT AR S DGR A AR R
TE AR 53 A B BHE #8 A 2L, ia & AT R 43 BT
AETE DR P MR B A e P 1 Bty | PRI 0 0l —
R R R R FE R S NS N SR o L |
BRI HARRBUR RN
Y 6, (x, - vwlx) (x, - 2)
M(x) ="

; , (1)
Y Gy(x, - 2)w(x,)

A s G (x) FERAT 15— A~ 3 4% 9080, 4% R B0
ST ORBE A x, SRR A v 2 AR AR
w(x,) =0 F R MR REAS S5 v, HORUTE (] ; 349 7 5
3 TSI S T 2 A K AR

B A KB € (i=1,2,) %5, B4
DK IS 37 A5 0 B 1 i R R X = (x,, x,

HEEWB : FRBHE #1055 (2014BAI11BOS -2 -02)
TEFE R BRI (1973— ) L 55 T & FHN , K0 R 2wl 3808, 1, 2 R Pt e A (38 AR B T 3L =
A I H AR ) %5 5T , E-mail : zzchen@ zzu. edu. cn.



5 330

Brrbh, 2 2k T ORISR Bk S o0 05 vk 41

) WK B 6 2% K d (€, C) = || X, -
X,
L2 ERBEHZE

JZ K B 25 ¥ (hierarchical clustering) 24 7 —
A DX RHAE AR 2 — 28, A [R] 26 22 TR) A R S
A LU A ) B 58 07 30, AR I O H 5548 21 g 28 [A) B
SHEIF WA B e R I R, H R4
T 2 S5 O 1k AR AN [R] 26 1) B A8 30T VRN W]
B AN SR Gy N ER R A R S B - S
ward 371,

BEALIE I 20 4> 4 S AR A Bl , i 1 R
7N 0B M R /NI i R R B R VAP LA
ward 20 A B JE AT AR B, A0 R 1 R, SR
DI P B B T H 58 T v, AR AS A () 1 Ak B S SR  fn A 2
JiR.

0.6
e4
05 =
L .l
0.4 1 o %6
L ]
e ®l6 e3
~ 03 8 .5
14, o
02 Yoj@--9-2 18
® L ]
17 @l
01 573
0
0 0.1 02 03 04 0.5

x
1 FEREE
Fig.1 Sample data
1 HEAHEMRRBLEERE
Sample data and hierarchical clustering method
A K Al =873
P1(0.23,0.42)
P2(0.20,0.45)
P3(0.35,0.33)
P4(0.33,0.53)

PS(0.45.030) 4 (coc) = LT T oy
cCiveC;

nn;,

Tab. 1

di, (C,C)) = min Jlx -y
xeCiyel;

4 (C;,C) = max Jx—y|
xeCpyel;

P18(0.30,0.21)
dwanl ( C, ij) =
P19(0.34,0.16)

P20(0.27,0.12)

*1 9,3 C,-\C,- 2% 78 meanshift B ERK G
o B B TR DB, HC B 1) 0 0 o X X, R
INFIAEL 3 50 ny w ny s

i /N R R g DR B B 9 2 PR DA A DX B
F18 AW i T AT 2R 20 95 SR 1 3L AR 1% 5 21 B v
ward {2 2 X AN DX A BT A R AT B A B
o B B 45 2R B S e 4 288 2 ) g AR DL . 2B A R
S 2 0] PRI AT 5 R IR 2R AL .

0.16
0.14 [
e 0.12
= 0.10
¥ 0.08
0.06
0.02
1122 6 8163 57 9101415171311181920 4
HAFS
(a) Be/MEBE

0.6
w04
=
=4
= 02
0
1122113 6 8165 4 7 91710141513181920
FRFS
(b) B KEEBTE
04r
0.3
e
& 02t
=
0.1+

1122 3 6 816114 5 71819209 1014151713

FRFS
(c) 4k
0.8
‘1:.5 0.6
Y 0.4
=

o =,

112211436 816 57 91710141513181920
KRS
(d) Ward#:

2 TEEZEHMER
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Fig.3 Flowchart of the proposed method
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Fig.4 Image of human slice
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Fig.5 The curve of locating rod offset
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Fig.6 Before registration and after registration
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Segmentation Method of the Aortic Arch Based on Quadratic Clustering

CHEN Zhongzhong' , YANG Yaru', ZHANG Jianfei', WANG Qiangian' , ZHU Huiyu’

(1. Mechanical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Productivity Promotion Center, Zhengzhou
450001, China)

Abstract: A twice clustering method( MSHC) was proposed based on meanshift and hierarchical. Firstly, in
the CIE (LUV) color space, meanshift method is used for the first clustering to realize image smoothing and ini-
tial clustering. Then,the mean of each region was used as the initial value for the second clustering. And hier-
archy clustering was used for the second clustering, which would be stopped until the clustering effect reached
the expected effect. Finally, the mean of the aorta region was used as the seed point in the region growing,
and the image segmentation was finished. The MSHC method could improve the efficiency and effect of image
segmentation, and the aortic arch model had a strong visualizing and realistic sense, which could clearly show
the three-dimensional structure.

Key words: meanshift; hierarchical clustering; twice clustering; aortic arch; 3D reconstruction



