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ABSTRACT

The PHD filter recursion is introduced to enable the implementation of expensive computational
algorithms of multitarget Bayesian filtering. The goal of this recursion is to update and propagate the
posterior intensity of a Random Finite Set during time steps. To that end, Cardinalized PHD is introduced
as an extension of PHD filter to overcome the PHD'’s weakness in estimating the number of targets. In the
CPHD filter, the posterior intensity function and the cardinality distribution are updating at the same time.
In this paper, we use auxiliary particle filter to implement the CPHD filter. The benefit of the proposed
algorithm is to sample at the higher dimensional space compared to the dimensional of the target space in
order to generate approximating samples of the CPHD filter and this will improve the estimation accuracy.
To that end, we first reformulize the CPHD recursion in a way which is suitable for auxiliary particle filter.
Then, to sample in a higher dimensional space, we first use an auxiliary variable which is the index of
previously generated samples and then we apply another auxiliary variable which is the index of current
measurements to improve the estimation of the number and position of multiple targets. Comparison
between mean and variance of estimated cardinality and error of multitarget position estimation obtained
from simulation results indicate the superiority of our proposed algorithm compared to the current
implementation method of the CPHD filter by using SIR particle filter.

Keywords: Multitarget tracking, Random Finite Set, Probability hypothesis density filter, Cardinalized
PHD, Auxiliary particle filter
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