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Abstract: In view of the low accuracy of shape estimation in multiple extended target tracking under the circumstances
of clutter and detection uncertainty, a Gamma Gaussian-mixture cardinalized probability hypothesis density (CPHD) filter
for extended target tracking, which is based on star-convex random hypersurface model (SRHM), is proposed. Firstly, under
the Gaussian-mixture CPHD filter framework, the proposed algorithm models the shape of the target as star-convex random
hypersurface model. The CPHD filter is then used to estimate the centroid position and the number of targets. Finally, after
taking the estimated centroid position as the center of the target’s shape, the algorithm estimates the shape of the target
through the use of the acquired measurements. The problem of irregular shape boundary, which exists in the star-convex
random hypersurface model is solved by adaptively estimating the scaling factor and applying the constrained optimization
method to optimize shape boundary in this algorithm. The simulation in clutter environment with the unknown number of
extended target validates the effectiveness and feasibility of the proposed algorithm.
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