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Multi-try and Multi-model Particle Filter for Maneuvering Target Tracking

WANG Weil YU Yu-Kui!

Abstract A novel multiple try and multiple model particle filter named independence multi-try method (IMTM) is
presented for maneuvering target tracking. It can be divided into two stages: 1) A multi-try test structure is utilized to
choose an optimal particle from a set of particles generated by multiple models; this stage brings about model interaction.
2) Independence Metropolis-Hastings (IMH) will reject or accept the particle produced in stage 1. This method does not
require the model conversion matrix so that it can reduce the man-made error introduced by the model conversion matrix
as used in traditional methods. It is a parallel and simple structure particle filter. With this method, the particles are
exchanged between models automatically and effectively to adjust the model weight. Simulations show that this algorithm

can effectively reduce the peak-error, and is a real-time algorithm.
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Multi-try and multi-model particle filter for maneuvering target tracking. Acta
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Table 1  The time complexity for the three methods
7S A H R B KEEBT B HRBEH B LR EER T A< T B AR
IMTM - O(MNn2) O(M?2N) O(Nn.,) - O(MNn2)
IMM-PF O(MNn3) O(MNn2) O(MN) O(MNn2) O(MNn?) O(MNn?)
MM-PF O(MN) O(MNn2) O(MN) O(MNn,,) - O(MNn2)
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Table 2  The parameters of four simulations
it a o, (m/s?) Om (m) 71 (8) T2 (s)
1 0.9 50 30 50 5
2 0.9 50 30 5000 5
3 0.9 1 30 50 5
4 0.9 1 30 5000 500

1) 51 08 5t 1 B, HAsfE 40s~60s
Z A 59 Wt E D B, JEA Bl A1z 3,
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Table 3  Average time for estimate (s)
N IMM-PF MM-PF IMTM
1000 1.2 2.1 0.20
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Table 4  Average time for estimate (s)
N IMM-PF MM-PF IMTM
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