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Particle Filter Performance for Ultra-tightly GPS/INS integration
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Abstract : Ultra-tightly coupled GPS/INS integration has been reported to show better navigation performance than that of
other integration methods such as loosely coupled and tightly coupled integration. This paper uses the particle filter for
ultra-tightly coupled GPS/INS integration and analyzes the navigation performance according to vehicle trajectory and the
number of particles. The navigation performance of particle filter is compared with those of EKF and UKF.
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Table 1. Filters for system model and noise.
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Fig. 1. Progress of particle filter.
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Fig. 2. Resampling of particle filter.
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Fig. 3. SIR algorithm.
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Fig. 4. GPS/INS ultra-tightly coupled integration.
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Fig. 7. Position error due to circle trajectory (1o).
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Table 2. Filtering time due to filters and trajectories(sec).
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Fig. 8. Position error due to turning trajectory (10).
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Fig. 9. Position error due to the number of particles for circle

trajectory (15°).
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