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Tagged Cardiac Magnetic Resonance Images Segmentation
Using Texture Information
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Abstract Aiming to solve the problem of the strong gradient coming from the tagged lines in the tagged cardiac magnetic
resonance images, a lexture analysis method is proposed based on a detailed signal energy which uses the aignal fen}lure
previded by the tagged line itself. It can effectively remove the influence of the tagged lines. The cardiac magnetic
resonance imsges are characterized by the weak edges and strong noises. Geodesic active contour model to define the
evolving eurve, which is solved by the level set method. To extract the outer edges of the left ventricle, a distance
conetraint energy term is added to solve the problem of the edges’ reak or default. Depending on this energy term, the
feature edges which cannot be directly extracted by gradient or texture information can be well extracted. Experimental
results and error analysis show that the proposed method in this paper can effectively extract the inner and outer boundaries
of the lefi veniricle and alse hes high accuracy. ‘
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Fig.1 Cardiac tagged MRI image
(the black mesh lines in the image are the tagged lines)
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Fig.2 The major problems in segmenting the epicardium
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Fig.4 The segmentation of the endocardium of the LV
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Fig.5 The segmentation of the epicardium of the LV
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Fig.6 The segmentation result of the LV
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Fig.7 The error analysis of the segmentation result
of the endocardium of the LV
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Fig.9 The LV segmentation during systole

4 & it

HYHFFCRNLERELRRQANEL, B
HT—HETFHSESERNABIN T, &
ERERKPRCEA SN ETRE AREHRE
BREX-SWBRTPVREIREE. EHERE
KRR L, R AR T D REREE IR ECEN
WAL, EARELENIRIBUEHR Y
()RR RS , #E 73 B4 BY o B B0 0 BE R A AR BT, AT
HAREEHTAERAYE. SHAEERERSR
E0FBRA AN EREF R FILRN O
BRIt R AR, B R A SRR,

[E]EXERM MRIESHFBRRLEE
BE B iRt ‘

# % 3L Wk ( References)

1 Frangi A F, Niessen W J, Viergever M A. Three-dimensional
modeling for functional analysis of cardizc images; a review[J].
IEEE Transactions on Medical Imaging, 2001, 20({1): 2 ~ 25,

2 Axel L, Dougherty L. Heart wall motion; improved method of spatial
modulation of magnetization for MR imaging[ J]. Radiology, 1989,
172(2) ; 349 ~350.

3 Kass M, Witkin A, Terzopoulos D. Snake: active contour models

—

[1]. Internationsl Journal of Computer Vision, 1988, 1(4): 321 ~
331.

Xu C, Prince ] L. Snakes, shapes and gradient vector flow [ J].
IEEE Transactions on Imaging Processing. 1998, 7(3): 359 ~369.
Surendra Rangsnath. Contour extraction from cardiac MRI studies
using Snakes{ ] ]. IEEE Transactions on Medical Imaging, 1995,
14(2); 328 -338.

Histace A, Menard C, Vigouroux B. Tagged cardiac MRI; detection
of myocardial bounderies by texture analysis[ A]. In: Proceedings of
2003 International Conft
Spain, 2003, H: 1061 ~ 1064,

Metaxas D, Chen T, Huang X, ef al. Cardiac segmentation from
MRI-tagged and CT images [ A]. In; Proceedings of 8th WSEAS

T : 1 Confi on G P _'cr

on Tmage Pr ing[ C], Barcelona,

ial Session on Imaging

and Image Processing of Dynamic Processes in Biology and Medicine
& WSEAS Transactions[ C], Athens, Greece, 2004 587 ~592.
Caselles V, Kimmel R, Sapiro G. Geodesic active contours]].
International Journal of Computer Vision, 1997, 22(1) ;: 61 ~79.
Osher S, Sethian ] A. Fronts propagating with curvature dependent
ppeed; algorithms based on the Hanilton-Jacobi formulation [J].
Journal of Computational Physics, 1988, 79(1}; 12 -49.

Paragios N, Deriche R. Geodesic active regions for supervised texture
segmentation { A ]. In: Proceedings of 7th IEEE Internstional
Conference in Computer Vision[ C], Corfu, Greece, 1999: 926 ~
932.

Danping Peng, Barry Merriman, Stanley Osher, ef al. A PDE-based
fast local level xet method [ J]. Journal of Computational Physics,
1999, 155(2) ; 410 ~438.



