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Improved MOSSE coronary target tracking algorithm based on feature fusion

Wang Xia Wang Guanglei Li Yan Wang Hongrui

(College of Electronic and Information Engineering, Hebei University, Baoding 071002, China)

Abstract : Computed tomography angiography (CTA) , as a non-invasive detection with higher accuracy auxiliary diagnostic method, now
is urgently needed to effectively eliminate the interference noise near the coronary artery target and to find a new algorithm that can fully
automatic , fast and accurate tracking the target, so as to greatly reduce the pressure on doctors to read the film and assist them in reliable
diagnosis and treatment. A new minimum output sum of squared error (MOSSE) algorithm was proposed to achieve automatic accurate
and fast tracking of coronary targets by extracting multiple features of coronary arteries and incorporating them into the existing MOSSE
tracking method. CTA data from 9 patients (5 males and 4 females, average age 65, 6 with atherosclerosis) in Affiliated Hospital of
Hebei University were used to verify the algorithm, and the results were compared with existing coronary target extraction algorithms
based on centerline and regional growth. Results show that the new algorithm processing track patient frame data only takes 0. 02 s, the
average accuracy of multiple cases was 94. 30%, and the performance is better than the existing coronary target extraction algorithm, it
realizes automatic accurate efficient tracking to form severe coronary target change, and provides more efficient assistance to the clinical
diagnosis and treatment of coronary heart disease (CHD).

Keywords : feature-fusion; MOSSE; coronary artery; target tracking; CTA
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Fig. 1 Image preprocessing renderings

A SCH AL BHAL 5 PR A3 25 - 1) H T et ok i 4R
AN O U X3, B L 0 JUE Ao JUE B, DAY kb o 6 4 BBOeE
UK 8 55— 25 S R A i BB et Kk T A DX, 3 AP L At 2 27
AR TR AR A5 B A SO T — Al I DXk
AYEIRAR IR 5 s A T A R
ORI, KRR AR 5 2) BB Al 0 T S8 B A7, h Ik
4R DX I A R 4 18 X L R T B S P PR A T
B3], BRI RIS E AL X, 4l i
AP JE BRI QB 1 (b) BT , 2ok 3 43 A 10 Ak 2 45
1 B U 25 B0 T AR AE B A LB R s 2155 0 H
TR, BT B S Bl (T R SR AL B
1.2 mMEHFERE

1) I AL RRAE

AR Frangi JEP AR M PG 5 56 45+ HRAE
F LA SR AT 38 5, 0 I8t A T AAR A b e i A DXk, i A

AL PR AN (1) B
0, A, >0
V(o) = B Ri . ) & -
exp( 2'82)( exp( ?)), HA
(1)
Hrpr,
R =3 (2)
S=IHI, =/AT + A3 (3)

HdiA, A, R ES Hessian 4 14 B4R E A, 3% 55 1E
TEFFEH R IA, 1 <IAL 1DV (o) BIERE o F AT
R, ROE o B MM S5 RS 8., 5
TGS, Y o RN IS O R B o A I T
DI B S i G G asOR . AEAR SO 86 3 A rh s O U 4]
A410.5,1,1.5,2,2.5,3} % o ¥IHR1E N 0.5; 8 it
TR R, BB X ST 5 P2 e 19 254, S J2&
ik 0 A5 5 R AR X BH I 1 R, T LA DX 0 A R LK
;8 F e JERDRPERI R, 5 S REUEMSE, WRIELE,
ARSCH BEE N 0.5 s MR/INBR T B R 1 R



- 114 - LSRR R e o

LURRE

T, ¢ AR RN T B3 4% 1 Hessian RS KR K
fHI—F,

2) I LA AR

LA A AR UL, M4 DI i 4 X B =z (8] T 32
Bk 5 Ik i A 22 ) A AR R A AS TR S ik A 7
R AR LR Al e 2 5 A A X Bl T Bl ik 2 1)
AP, PR, AT LR/ JEAR TR R SRR
7 X 73 ek ok i B A T Jk i 4 DX 3, o Ak BRI ) P
BANIE 2 (a) Bas , 2385300 B R AR 21 1 255050 X Ik 5]
NP 2(b) R o o X A 2T 3 30 ko) A DX a5 X
S B T e DKL B — 3 03, DX € ORI I Y B

o

(a) AL G R ER

(a) After preprocess image

2 RS XA L

Fig.2 Image region extraction
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Table 1 Geometric feature parameter list for

each region of the image

PRI X35, TA/cm2 T,/cm
A 0.4218 196. 84
B 0.161 4 13. 16
C 1.046 2 333.20
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Fig.3 Traditional MOSSE tracking renderings
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(a) Improved last frame image
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Improved MOSSE tracking renderings
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Fig.5 The segmentation result of FCM method
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Table 2 Clinical information of nine patients
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Fig. 6 CTA image segmentation result
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Table 3 Geometric center error analysis of patient 1
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120 (170,289) (140,245) (212,230) (169,287) 53.3 72.4 2.2
140 (358,212) (314,131) (271,195) (354,211) 92.2 88.6 4.1
WER - - - - 28.5 42.1 94. 4
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Table 4 Comparison of different methods
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Fig. 7 The accuracy of the algorithm compared with the
traditional method based on regional growth

and centerline extraction
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Fig. 8 Paper compares the 40~ 100 slices of image with the
traditional MOSSE tracking method
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