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Shape Statistics Mumford-Shah Model for Outer Contour
Segmentation of the Left Ventricle MR Image

CHEN Qiang” HENG Pheng Ann®” XIA De-Shen"

V' (The School of Computer Science and Technology, Nanjing University of Science and Technology, Nanjing 210094)

2 (Department o f Computer Science and Engineering , Chinese University of Hong Kong ., Hong Kong)

Abstract  The segmentation of left ventricle is the premise of its motion reconstruction, and the
segmentation precision will influence the reconstruction facility. Due to the weak boundary, even the
break boundary, on the outer contour of the left ventricle, it is very difficulty to segment the out-
er contour precisely. Based on the detailed analysis of the outer contour, shape statistics Mum-
ford-Shah model is adopted. At the same time, the authors reconstruct the original model in the
following two parts: (1) Using expectation maximum (EM) algorithm to resolve the posterior
probability of each pixel belonging to the myocardium, and using it to construct “artificial intensi-
ty” image to substitute original intensity image, in order to make the object and background in-
tensity distributed abruptly; (2) Using edge image to substitute the grads term of the Mumford-
Shah model, in order to enhance weak boundary and improve segmentation precision. The experi-
ment results prove that this method can effectively improve the segmentation precision and is ap-

propriate for the whole heart beating cycle.

Keywords  Mumford-Shah model; shape statistics; EM algorithm; MR image segmentation;

active contour model
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