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A FastSLLAM2.0 algorithm based on electromagnetism-like mechanism
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Abstract: To solve the problem of particle degradation and sample dilution in FastSLAM?2.0 algorithm, this paper pro-
posed a new FastSLAM?2.0 algorithm based on electromagnetism-like mechanism (EM—FastSLAM?2.0). Firstly, in order
to reduce the model linearization error, unscented Kalman filter (UKF) is used to replace extended Kalman filter (EKF)
for posteriori estimation of robot pose in EM—FastSLLAM?2.0 and the quality of sampling particles are improved. Secondly,
assuming that each sampling particle is looked as an charged electron and attraction-repulsion mechanism in electromag-
netism field is used to simulate interactive force between the particles, electromagnetism-like mechanism is introduced
to resampling procedure, where electromagnetism-like attractions drive the particles approach to high likelihood region
and make them distributed closely to the true pose value rapidly which can reduce particle degradation. Simultaneously,
electromagnetic-like repulsions drive the particles separate from each other and maintain a certain distance in moving

process to assure particle diversity. Finally, the simulation results show the effectiveness of the new algorithm.
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