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Multiple Extended Target Tracking in the Presence of Heavy-Tailed
Noise Using Multi-Bernoulli Filtering Method
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Abstract Aiming at the problem of the irregular star-convex multiple extended target tracking (METT) with
heavy-tailed noise, a multiple extended target tracking in the presence of heavy-tailed noise using multi-Bernoulli
filtering method is proposed in this article. First, the student’s t distribution is used to model the heavy-tailed pro-
cess noise and measurement noise. The irregular star-convex multiple extended target filtering problem is formu-
lated based on the finite set statistics (FISST) theory and the random hypersurface model (RHM). Then, the multi-
Bernoulli density is approximated by the student’s t mixture (STM) and a student’s t mixture multiple extended
target multi-Bernoulli filter (STM-MET-CBMeMBer) is proposed correspondingly. Furthermore, this article pro-
poses a nonlinear robust student’s t mixture star-convex multiple extended target multi-Bernoulli filter based on
the robust student’s t based cubature filtering method. Finally, simulation experiments on star-convex multiple ex-
tended target tracking and multiple group target tracking with the heavy-tail noise verify effectiveness of the pro-
posed method.
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Fig.2  The tracking result of multiple extended target
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Fig.11  Quasi-Jaccard distance of the
shape estimation of multiple group target
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