H 2 % 4R
ACTA AUTOMATICA SINICA

ET B EBEELMA TS BIRREE R

S-S T 2R

B OE N E HARERER PRGN H bR AR, R T T Dirichlet 23 (9 H bx th AR 9 BEAE S AL T 50K, SRR A
B L YEPAAE L HARERER T PR RE. SR AT BRVR A R OR H 8 R H et 7 08 B, A P (008 19k 45 L 1) 47 3
Dirichlet 73 ff: i S B S E S B o0 Al . AR RLMS B H 3l A4S T IR SRR R 5 a)(TE’JE%HFﬁT“fE e
BCEAEL A TR T 5048 2L Dirichlet Z3 A (ANERGEME, SRAEL H A A B AHSC M I T DABEHLE R R0 70
PJERTT AL LAl v SR, #E T 1 5E T o R Bl 1 o i E 5 U7 = AE S fli vk A 5K (i?ﬁ/l%"j??ﬂﬂﬁ A A H bR I A
MY, Pt TR G R FI ) 70 a7 i, AT 21802 ARG THE L AR, 0 TR I MR s
B LIRS 95 AW IR A HAR B ROV, U5 B R, 3 10 H A A s AR LAl v S il 1 R AR e s
JEPARAE L HARERER I TERE

KR 2 HARRES, 1‘%11&& R, H bR AR SE, FEZAliTh, HOKJE %, Dirichlet 3A4i

DOI 10.3724/SP.J.1004.2011.00963

%37 & 8
2011 £ 8 H

Vol. 37, No. 8
August, 2011

Multiple Target Tracking Algorithm Based on Online Estimation of
Target Birth Intensity

YAN Xiao-Xi? HAN Chong-Zhao'

Abstract As far as the unknown target birth intensity in multiple target tracking is concerned, an online estimation
algorithm of target birth intensity is proposed to improve the performance of probability hypothesis density filter in
multiple target tracking. The finite mixture model is adopted to model the unknown intensity of target birth. Dirichlet
distribution with negative exponent parameters, which only depends on the mixing weights, is used as the prior distribution
of parameters in the mixture model. The online estimation formulation of mixing weight is derived by Lagrange multiplier
in the sense of maximum a posterior. The instability of Dirichlet distribution with negative exponent parameters is applied
in driving the components irrelevant with birth targets to extinction during the online estimation procedure of mixing
weights. Stochastic approximation procedure is regarded as the strategy of online estimation of component mean and
covariance. The online estimation formulations of component mean and covariance are derived based on missing data. An
initialization method is developed by adding a uniform distribution into the mixing model, under the constraint that no
prior distribution of target birth is obtained in initialization. From the standpoint of current estimates of multiple target
states, the method of achieving the data of birth targets, which makes full use of the ability of probability hypothesis
density filter to reduce the effect of clutter, is presented. Simulation results show that the proposed online estimation
algorithm of target birth intensity can improve the performance of probability hypothesis density filter in multiple target
tracking.

Key words Multiple target tracking, probability hypothesis density (PHD), target birth intensity, online estimation,

maximum a posterior (MAP), Dirichlet distribution
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