Accepted Manuscript

. |
= Digital

Adaptive genetic particle filter and its application to attitude estimation system S|g“al

Processing

Zhenbing Qiu, Huaming Qian

PIL: S1051-2004(18)30520-7
DOI: https://doi.org/10.1016/j.dsp.2018.06.015
Reference: YDSPR 2360

To appear in:  Digital Signal Processing

Please cite this article in press as: Z. Qiu, H. Qian, Adaptive genetic particle filter and its application to attitude estimation system, Digir.
Signal Process. (2018), https://doi.org/10.1016/j.dsp.2018.06.015

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it is
published in its final form. Please note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.dsp.2018.06.015

Adaptive genetic particle filter and its application to attitude
estimation system

Zhenbing Qiu*, Huaming Qian

College of Automation, Harbin Engineering University, Harbin 150001, China

*Corresponding author. E-mail address: qiuzhenbing@126.com

Abstract: The particle filter is a class of sequential Monte Carlo method, which can be applied to any
nonlinear and non-Gaussian random system that can be represented by the state space model. However,
the resampling procedure in the particle filter may introduce particle impoverishment. To mitigate this
problem, an adaptive genetic particle filter is developed in this paper. It employs an unscented Kalman
filter for a low-dimensional state estimation and a cubature Kalman filter for a high-dimensional system
to generate the importance proposal distribution to take full advantage of the latest measurements within
a particle filter framework. The crossover and improved mutation strategies are used together to increase
the particle diversity, where the loss of particle diversity is a specific manifestation of particle
impoverishment. To optimize the selection of parameters, make the genetic algorithm converge to the
global optimal solution and improve the work efficiency, an adaptive strategy is designed so that the
mutation probability of the algorithm is self-determined. Two experiments, one is the univariate growth
model, and one is the synthetic experiment, both show the superiority and effectiveness of the proposed
algorithm. Finally, the adaptive genetic particle filter is applied to the attitude estimation system, and the
results show that the novel algorithm possesses higher accuracy and faster convergence rate compared
with the multiplicative extended Kalman filter and the unscented quaternion estimator.

Keywords: particle filter; genetic algorithm; adaptive strategy; attitude estimation



Download English Version:

https://daneshyari.com/en/article/6951644

Download Persian Version:

https://daneshyari.com/article/6951644

Daneshyari.com


https://daneshyari.com/en/article/6951644
https://daneshyari.com/article/6951644
https://daneshyari.com

