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GPS Positioning Data Processing Algorithm Based on
MCMUC Particle Filter

Wang Ershen, Cai Ming , Pang Tao

(School of Electronic and Information Engineering, Shenyang Aerospace University, Shenyang, 110136, China)

Abstract: Global positioning system (GPS) positioning data processing algorithm based on the
Markov chain and Monte Carlo (MCMC) particle filter is discussed to solve the problem of
GPS positioning data processing based on the standard particle filter (PF) suffers from severe
sample degeneracy. The standard MCMC method, Metropolis Hastings (M-H) sampling, is
incorporated into the particle filter algorithm framework, and applied to GPS positioning data
processing. It combines the particle filter with the GPS system nonlinear dynamic state-space
model. The MCMC method is adapted to solve the degeneracy phenomenon of particle filter. It
is effective to nonlinear and non-Gaussian state estimation problems in GPS positioning data
processing. Experimental results based on real GPS data show that the MCMC particle filter
can increase the sample variety and reduce sample degeneracy. GPS positioning data processing
based on the MCMC particle filter reduces the error of position and velocity, compared with
GPS positioning data processing based on the standard particle filter. Moreover, the MCMC
particle filter can provide a highly accurate positioning value as an aided method when the GPS
signal quality is poor.

Key words: GPS; particle filtering; Markov chain Monte Carlo (MCMC) method; data pro-

cessing
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