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Abstract: A novel method was proposed for segmenting the base of the left ventricle in cardiac
magnetic resonance imaging (MRI) images based on local intensity clustering (LIC) model and
watershed algorithm. First, the cardiac MRI images were segmented by LIC model to detect the
tissues and organs. Then, the connected tissues and organs were separated by using watershed
algorithm to make up for the missing edges. The seed points were artificially selected to carry
growing for the preliminary extraction of left ventricle. Finally, whether the preliminary extraction
of the left ventricle contains the aorta will be judged by priori knowledge of the shape features of
the left ventricle, if the preliminary extraction of the left ventricle contain the aorta, the effect of
the missing edge caused by the aorta will be removed to get an accurate segmentation result of the
base of left ventricular. Experimental results demonstrated that the proposed method can
effectively remove the effect of weak edges and edge leakage of the base of the left ventricle in
MRI images to obtain an accurate segmentation result of the base of left ventricular.

Key words: cardiac magnetic resonance images; left ventricle; image segmentation method; LIC
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Fig. 1 Schematic of segmentation method

flA LIC #5570 F 43 7K 4 B3 1 43 8y vk i L
LS S

BB B A LIC SRR A0 E KR
MRI EMGHEAT 3 ¥, 3% B — A0 46 56 50, 3 ok %
(1) BB IZ pR A 2% AR R S5 O e, 19 HL BB i e/
b, AN W0 1F 5 B 2 R R4 371 , 25 m s 3
B R BE AN 5 e W 75 R S ), I P 48 R g 0
JIE MRT G o 2 U2 15500 5 0k 5 9K I X 4331
JE B G BE T —AHA AL B A ER LR N B 9 1, 5
JERER AN B A O 5 F J 18 e Ik PG R B AR 4 b A7
JRPE A (S Lk N AL R BS B A K B o0 B
BT 1) Zkash 38, DA 7 S [) A9 2 LR 6 B I
WL UN S

2 (A KA B R R T A A S
PEAT 4> B AR ZHZURBR B N A/ IME X %



%10

AURES . S AR R R AR A S EREL RS

Bk 1385

Wi SN R e A AE R R () L SV 8 B 22 ) 5
Gy KUE B R BRI IR R AL 2URIE8 B 43 EITF A
117 fiFf 2 553 300 R R0 SR AN A A6 1 [ fE

HBE3 ETF AR O S AT XA K
PR T 22 0 B D AR BRI A
DR ER O B A SRS P, R EE B
KA M, FIFE S e/ IME M, I HR 4 0 2 e A (AN
PR /M 53 T AR 2.0 = 0 5 5 3 3l kAl
AR M, <3018 KH (M, -M,)/ M, >0.50,
wHE M, >3013FEH (M, -M,)/ M, >0.38 |/
D5 FBIARE T EEE— A B 5 WG
R 20 28 B o B Ry e 2 45 SR (AR 20 R vl 1) 4 D
ZMEYE A TR .

A4 2O E R P B0 B S A
AR (P, -M,)/( M, -M,) <0.3 K&/ MHE
SR B R KAE M, PO A, B AE TR AH 28 AR /)N
R E] T AT P A/ INMEL s Ry 4 ) S AR 4
W o0 R ER S F B IKES B 4, FR A A0
T, TEPAN 3 1) 555 12 00 A 3 T A B
(8 P 2R T o) BB A 1 a5 380 O P B P R (B
5= AR DX = AN E S VR kb 4 A0
RS 19 B e A 220 RS (AR IR i A
Wr sk 3k A TR

3 SLERER

SE A A A D BE MRI R R R T
MICCAI 2009 A JFEH 40 85030 e i 1] Py b
(244 T 12 N KO MRI EMG 220 2 dE AT
g8, Horp  BUR I 3 HE 3R 256 x 256. SLER IS R
Matlab 2015a, CPU2.60 GHz, RAM 3.0 GB,
Windows7 Professional.

3.1 XLb=xie

& 2 Sy LIC #i8 MICO & v: Fl A S fr $2 54
Bk 9 AN AR EEA 1 Sk AR EMER
Lo IE MRI MR 22 0 %R 2 10 40 B 25 3 X F 147
EgER. o 3,47, 8 TKIRIE 0 ikl 4 30 1K
14,55 1,2,5,6,9 skIEMG RO NEET TR EIA.

&l 2a AT, LIC B AT L e Al R e 75
IR EEANS ST RE MR 8 22 0 28 I 5 AR RS 3 1) 41
S E R (2 03 b B SRASORY Bl 2 i A B
FAIE L, B E 45 A A

& 2b AI 1, MICO B3 A ] LA e i
W P R B AN 81 50 B 5 T, ) 553 370 5% %) A R A AR
0 P A Ay (U JETR A Bl SR B AR I, Tak 2%
Bk B KO 2200 % o B S5 A 52 .

s

(b1)

(®3) (c3) (d3)

(a9) (b9) (c9) (d9)

E2 =MAEMFISINIRNER
Fig. 2 Segmentation results of three methods and
manual segmentation
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Table 1 Performance comparison of the proposed
method, MICO method and LIC model
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