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Gaussian-mixture probability-hypothesis-density tracker for
multiple maneuvering targets
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Abstract: The existing Gaussian-mixture probability-hypothesis-density(GM-PHD) tracker can estimate time-varying
multi-target states, identify different targets and continuously keep on their tracks. However, it is poor in stability and easy
to lose targets when multiple targets are in maneuvering. To solve this problem, a Gaussian-mixture probability-hypothesis-
density tracker algorithm for tracking multiple maneuvering targets is proposed. This algorithm employs modified input-
estimation technique in the GM-PHD filtering framework to express the probability-hypothesis-density(PHD) of targets in
a Gaussian-mixture form, and identifies each Gaussian component by using different labels. The Gaussian components and
their labels are iterated through PHD filtering equations, eventually, achieving the tracking of multiple maneuvering targets.
Simulation experiment shows that the new algorithm tracks multiple maneuvering targets with higher stability than that of
the general GM-PHD tracker.

Key words: multiple target tracking; random sets; probability-hypothesis-density; Gaussian mixture; maneuvering

targets

1 5|3 (Introduction)

£ 88 %2 H i IR B 5T iU~ DU S i o Gk LA,
T LI o A DG A s H b I 2 R R
N 56 &R, M3 TR AL FRAERFS) I 2 H ks IR i 7
PR T 5 B0 DGR 1% 0720 22 H bR R
TAE A R A R — A BEALAT BREE, 4R J5 7 UL JTAE
20 R AT AE 20 OGN 2 (1 30 & 2 H biAl
TR R (EE, XA AL 2 H ks DU iR
SR bt LS. A AR 14 % S R O~ U B H
RS B AL 3% 2 B b S 5650 A 1) — B GE -4,
RITAE 51 152 5 B (PHD) AL 55 A 22 H Ak DL i i g,
ARV B SEILRCA W] g YR S T PHD(GM-
PHD)E i 57y 102 PHD 3 HE 75 28 1k v 7 4 1F R 10

WA H #A: 2010—08—18; W& Bk H #1: 2010—12—06.

I AL . AR, 2 5VE R REAE B I [R) 25 Al 3t
2 A H RS PRS0 8358 H 5 5 4 IF 43 2113
2210 H bR 2. GM-PHDIR ER 4538 1 RS - itk 56
R STl Am Al RO~ D7 i S B 2 A H AR B

1 SE B BREF IR T, M 2 A H Ar R A LB I
GM-PHDR 5 4% 75 % F % H b it 5 BUxE LLRF 8251
BE. MR I — ) AR SCORE I B S N A T B
ARG X FIGM-PHDER B 2%, $2 HH —Fh A IR 2
AHLE) H bR B8 7 (1IGM-PHDER 5 4% 52 7 (MMGM-
PHDT). i, & IE A5 Al R AR U2 —Fh H 1R
BN H AR 79, (B VE R T IR 2 M3
H AR, A SCH TAEE T8 BB AL T 78I

BT H - [ IR % BT H (9140A16050109DZ0124, 9140A16050310DZ01); [E 5 21— TLRHE % W5 H (51316060205); H e

FEARBMIRE 45 2l & I8 4t B I H (Y 10000904017).



1088 E AT i/ o

FGM-PHDIEACHESE, LA kA i GM-PHDER i 4%

ToVE R ER Z L5 H AR 0 ) L 47 Feas KR, Mkt

(FIGM-PHD#R 5 %% (GM-PHDT) A L, §7{JGM-PHD

PRI AE DL i A ASUE PEER IR 22 LB H 5.

2 HAZ N30 H AR R E D) 68 I GM-PHDER
25 25 (GM-PHD tracker with ability of track-
ing multiple maneuvering targets)

2.1 BIERH AL T B AR (Modified input estima-
tion technique)
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3 i ESE% (Simulation experiments)
3.1 {iE}H(Simulation environment)
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3.2 {5 E 45 R (Simulation result)
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Fig. 1 Multi-target tracking trajectory in z-y plane
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4 %5 (Conclusion)
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