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Variational Bayesian Probabilistic Data Association Algorithm
YUN Peng’ WU Pan-Long' LI Xing-Xiu*? HE Shan'

Abstract Aiming at the problem of target tracking in clutter, this paper proposes a variational Bayesian based
probabilistic data association algorithm (VB-PDA). Firstly, associated events are regarded as a random variable
and modelled by the multi-nomial distribution. Then, the joint probability density function of data set, target state
and associated events is constructed and the posterior probability density function of associated events is obtained
by using this joint probability density function. Finally, the posterior probability density function of associated
events is introduced into the framework of variational Bayesian to obtain the approximate posterior probability
density function of state. Compared with the probabilistic data association algorithm, the VB-PDA algorithm ob-
tains a state posterior probability density function with higher approximation degree based on the weight Kullback-
Leibler (KL) average criterion while improving real-time performance. The simulation experiments verify the effect-
iveness of proposed algorithm.
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Table 1

The number of addition and subtraction operations and multiplication and division operations required in the

process of one-step state update
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3 2
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3L r?m r(2m + 1)+
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Fig.2  The RMSE of velocity from three algorithms

in scenario 1

#2 RT3 MEVAR TRMSE
Table 2 The TRMSE of three algorithms in scenario 1
ik fiE TRMSE (m) B TRMSE (m/s)
PDA 6.892 0.873
DW-PDA 6.792 0.839
VB-PDA 6.742 0.872
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fiF VB-PDA HiZX—U R ETIEREE. £3
JER T 4 L — IR G R S0 B 75 [ T H S5
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Table 3  The computational time at one Monte Carlo

simulation experiment in scenario 1
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PDA 56.52
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VB-PDA 46.70
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Fig.3 The RMSE of position from three algorithms
in scenario 2
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