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Active Contours Tracking of Medical Images Based on the
Generalized Fuzzy Particle Filter

ZHOU Shou-Jun” CHEN Wu-Fan” WANG Yong-Tian”
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D (Department o f Opto-Electronic Engineering » Beijing Institute of Technology . Beijing 100081)

Abstract  In the field of medical image visual tracking, Contour-based tracking methods have
been proved to be a powerful tool for boundary delineation. During contour evolution, the parti-
cle filter (PF) is used to track the feature points by enforcing spatio-temporal local constraints to
handle the observation noise. To improved the capability of PF and optimize its importance ratios
(IR), the generalized fuzzy particle filter (GFPF) is presented in this paper. By comparing with
the UPF which is a good method in object tracking, the GFPF shows great advantage. Another,
with regard to likelihood estimation (LE), a special model of LE is constituted for contour esti-
mation. By theoretic evaluation and sufficient contrast experiments, it is clear that the GFPF is a

better measure for contours tracking and provide a novel resource for computing the IR of PF.

Keywords unscented particle filter; generalized fuzzy particle filter; proposal distribution;

importance ratios; likelihood estimation
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Background

The work has been funded by programs as follows:

The sub-task (No. 2003CB716104) of the ‘973’ program
(No. 2003CB716101) of China: Object segmentation and mo-
tion estimation in medical image, which aimed to solve the
problem of medical image segmentation and motion analy-
zing. In this task, to solve the problems of segmentation and
motion estimation in fast and accurate, authors use the theo-
ry of Generalized Fuzzy Stochastic Field to provide a robust
dynamic model for segmentation and motion estimation. So it
can provide some quantitative analysis about pathological
structure’s volume, shape and motion state for clinical diag-
nosis. To this day. sixteen papers has been finished. Simul-
taneously, various analysis software which involve these pro-

ductions have been developing under the new platform f-Pax

of medical image processing.

Another, authors’ work has been supported by the Na-
tional Youth Foundation of Natural Science (No. 60302022) ,
that is; Motion estimation for cardiac image sequences based
on the generalized fuzzy gradient vector flow. In this project,
two key purposes are presented: Firstly, the challenging
problem of local constraint is to be solved; secondly. the
global optimal solution can be approached by the spatio-tem-
poral model which is based on the GFPF. The realization of
this project will improve the application of motion estimation
and non-rigid tracking for clinical medical field. Up to the
present. five papers of this project have been released by the
research group, Practical software about motion analysis has

been investigating and elementary effect has been achieved.
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