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Abstract: To solve the problem of particle degradation and sample dilution in Unscented FastSLAM?2.0 algorithm,
this paper proposed a Unscented FastSLAM2.0 algorithm based on gravitational field optimization (GFA-Unscented Fast-
SLAM?2.0). Firstly, using Unscented particle filter instead of the Extended Kalman filter (EKF) to estimate the posterior
probability of mobile robot path. Then the Extended Kalman filter is used to estimate and update the environment. Finally,
the gravitational field algorithm is used to optimize the resampling proces: each particle is considered as cosmic dust during
resampling proces, through the mobile gravity factor of Gravitational Field can drive the particle swarm towards the real
robot position faster, and improve the particle degradation problem; through the rotation effect of rotation factors can avoid
excessive concentration particles, so as to ensure the diversity of particles. The simulation results show the effectiveness of
the new algorithm.
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Table 1 Mean value error estimation of various algo-
rithms under o, = 0.1 m, 0g = 1° noise envi-

ronments
Ok PrERZE/m BEREZE/m
Unscented—FastSLAM2.0 0.409 0.371
PSO-SLAM 0.331 0.326
GFA-Unscented FastSLAM?2.0 0.217 0.259

%20, =02m,09 =3 FTEHEKEESTHME
Table 2 Mean value error estimation of various algo-
rithms under o, = 0.2 m, 09 = 3° noise envi-

ronments
"k PR ZE/m BFRRZE/m
Unscented—FastSLAM2.0 0.481 0.401
PSO-SLAM 0.391 0.352
GFA-Unscented FastSLAM2.0 0.257 0.268
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7 45 (Conclusions)
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