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Abstract: In order to solve the problem that the state estimation accuracy of mobile robot in Simultaneous
Localization And Mapping (SLAM) is reduced due to the time-varying system noise and observed noise, a
SLAM algorithm is proposed based on variational Bayes Double-Scale Adaptive time-varying noise Cubature
Kalman Filter (DSACKF SLAM). The inverse Wishart distribution is used to model the one-step predicted
error covariance matrix Pk\k—l and the observed noise covariance matrix Ry, to reduce the influence of system
noise and observed noise respectively, and the variational Bayes filter is used to estimate the mobile robot state
matrix Xy, Pk\k—l and Rj. Simulation experiments are carried out under the time-varying and time-invariant
conditions of system noise and observed noise respectively. The results show that, compared with the SLAM
algorithm based on Unscented Kalman Filter (UKF SLAM) and the SLAM algorithm based on Variational
Bayes Adaptive observed noise Cubature Kalman Filter (VB-ACKF SLAM), when the noise is time-varying,
the average position error decreases by 1.54 m and 3.47 m respectively. When the noise is time-invariant, the
average position error decreases by 0.62 m and 1.41 m respectively. The proposed DSACKF SLAM algorithm
has better estimation performance.
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