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Two-stage Rao-Blackwellised particle filter based on
multi-sensor particle weight optimization

Hu Zhentao* , Fu Chunling™ , Liu Xianxing*
{ * Laboratory of Tmage Processing & Pattern Recognition, Henan University, Kaifeng 475001 )
( ** Experiment Teaching Center, Henan University, Kaifeng 475001 )
Abstract
Aiming at the comprehensive treatment of particle filters” problems such as large amount of calculations, parti-

cle degeneration, and lack of applicability to state estimation for multi-sensor measurement systems, a novel two-
stage Rao-Blackwellised particle filter algorithm based on multi-sensor particle weight optimization is proposed. The
new algorithm functions as below; Firstly, the Rao-Blackwellised modeling technology is adopted to model the state
evolution process of a system needing to estimate, and the weighted fusion strategy is used to optimize the particles’

weights by combining with multi-sensor measurement information. Next, through the construction and introduction

of a two-stage prediction update mechanism, the estimated result of a current particle is modified by the latest meas-

urement information. In addition, in view of the diversity exhaustion of particles from re-sampling, a new method

for enhancement of particle diversity is given by means of the extraction and utilization of redundancy and comple-

mentary information from the current filier result. The theoretical analysis and experimental results show the feasi-
bility and efficiency of the proposed algorithm.
Key words: multi-source information fusion, nonlinear estimation, Rao-Blackwellised particle filter { RBPF) ,
weights optimization

1212 —



