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Abstract: In scenarios characterized by a high object density, data association is a
demanding task due to several ambiguities. Especially the assumption that all objects
move independent from each other may lead to physically impossible predicted states,
in which two objects are closer to each other than feasible. Thus, avoiding such impos-
sible states may simplify the data association. Within the random finite set statistics
it is possible to easily incorporate constraints concerning object states and to integrate
them into a multi-target Bayes filter. A drawback of the random finite set statistics is
its computational complexity, especially in the corrector step. In this contribution, a
fast approximation for the calculation of the multi-target likelihood function is pro-
posed. This approximation is used to implement a real-time random finite set particle
filter on a graphical processing unit using real world sensor data.

1 Introduction

In many applications, object individual single-target trackers are used to track multiple

objects. Thus, a data association algorithm is necessary in order to decide which mea-

surement belongs to which single-target tracker. Especially in situations characterized by

high clutter rates or high object densities, data association is often ambiguous. Thus, using

simple algorithms like a nearest neighbor approach [BP99] may lead to poor tracking re-

sults since false associations are irreversible. Hence, algorithms like, e.g., Joint Integrated

Probabilistic Data Association (JIPDA) [ME04] and Multi-Hypotheses Tracking (MHT)

[BP99] have been developed, which avoid hard decisions by a probabilistic data associa-

tion and propagation of all possible associations, respectively. Due to the propagation of

all association hypotheses in MHT, the correct association is always represented by one

of the hypotheses. A drawback is the huge amount of hypotheses that have to be han-

dled. Especially in case of having a high number of targets and measurements, MHT gets

computationally demanding.

In the multi-target Bayes filter proposed by Mahler [Mah07], a filter state represents the

complete environment and not only one object. Thus, only a multi-target likelihood, which
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