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SLAM with Square-root Cubature Rao-Blackwillised Particle Filter

SONG Yu!'? LI Qing-Ling® KANG Yi-Fei' YAN De-Lit

Abstract In this paper, we derive a new large-scale environment simultaneous localization and mapping (SLAM) al-
gorithm based on square-root cubature Rao-Blackwillised particle filter. The main contributions are: 1) to enhance the
SLAM performance, the effective cubature rule is utilized to calculate the Gaussian weighted integral of the nonlinear
function; 2) the covariance square-root factors are directly propagated in our SLAM process. Hence, the time-expensive
decompositions on covariance matrixes are avoided. The performance of the proposed algorithm is compared with Fast-
SLAM2.0 and UFastSLAM using a serial simulations and experiments. Results show that the proposed SLAM outperforms

FastSLAM?2.0 and UFastSLAM.
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Fig.2 Performance of robot path estimation with

increasing measurement noise levels in range
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Table 3 ~Computational cost for SLAM algorithms

SLAM fi% 1 R 5 K7 10 B7 20 K7 50 BF 100 KT
A
UFastSLAM 14.24568.06s 136.985 288.51 5 681.4951429.92s

12.70562.125121.425245.845654.36s 1 187.85 s

FastSLAM2.0 7.14s 34.39s 68.19s 139.835345.25s 683.07s
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Fig.6 Results of the FastSLAM2.0, the UFastSLAM,
and the proposed SLAM with Victoria Park dataset
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Table 4  Performance of different SLAM algorithms with
Victoria Park dataset
SLAM #i% %512 RMSE (m) AT I ] (73-51)
N =R 3.576 33.51
UFastSLAM 3.636 35.68
FastSLAM2.0 4.077 32.96
5 g

T 1) AR IR BT P LA N SLAM i), 5 Ty
3 P A, 32 T IR A FastSLAM &9k, &
LRSI 1) A AERHETH SLAM
WBCER Y, BRI R v HAHERT LU FE | /)y SLAM
It 2R ZE | S SLAM REERT H IY; 2) 42
H A R R I O 7 22 DR AR SR A AR L S (R )
JiZEAtA, DA e 1V SARH . BUERUR ) s
ZEFERE V7R AT 3) I 5 3. SEEGIRAIE T3
SEIOTERE, S5 REWIT I HE L — o T
AN SLAM 5%
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