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Simultaneous Localization and Mapping of Mobile Robot
Based on ISRCDKF Algorithm
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Abstract ; In the simultaneous localization and mapping (SLAM) technology, mobile robots generally has
problems such as low state accuracy, poor stability, and complicated calculation, which can not meet the
requirements of real-time and accuracy in the SLAM process. In order to improve this problem, an SLAM
autonomous positioning algorithm was proposed based on iterated square root central difference Kalman
filter (ISRCDKF ). The central difference transform was used to deal with the nonlinear problem of
SLAM, avoiding complex operations such as Jacobian matrix in the Taylor formula expansion, and
directly transmitting the square root factor reduction algorithm of the covariance matrix in the filter update
process. In the complexity, the Levenberg — Marquardt (L — M) optimization method was used to
introduce the real-time modified covariance matrix of the adjustment parameters in the iterated observation
update process to improve the accuracy and stability of the algorithm. The simulation results showed that
under the same data model and noise environment, the proposed ISRCDKF — SLAM algorithm was
compared with SLAM algorithm based on extended Kalman filter (EKF —SLAM) , SLAM algorithm based on
unscented Kalman filter (UKF — SLAM) and SLAM algorithm based on cubature Kalman filter ( CKF —
SLAM) , the root mean square error was reduced by 47.3% , 32. 7% and 25.0% , respectively. At the
same time, compared with the UKF — SLAM algorithm and CKF — SLAM algorithm with the same
computational complexity, the running time of the proposed algorithm was reduced by 15.1% and
10. 8% , respectively, which proved the effectiveness of the algorithm. Finally, the proposed algorithm
was embedded into the mobile robot platform for field experiment verification, which further proved the
practicability and effectiveness of the algorithm.
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Tab.1 Error and time comparison of different algorithms

. I ERE RRAES AR \
ik g s ff 61 /s
R fH/m IR R/ m
UKF — SLAM 0.91 0.78 22.56
CKF — SLAM 0.69 0.59 21.49
ISRCDKF — SLAM 0.37 0.41 19. 16
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Fig.8 Photos of mobile robot platform
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Comparison of maps constructed by different algorithms
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Tab.2 Corridor experimental data
A7 S8 IR F2W EIR
H4i#2/m 0.29  0.34  0.31

UKF - SLAM fRFiR2E/(°) 2.3 2.8 2.4
(EREy AT 235 226 249
H4iRE/m 0.26  0.31  0.25
CKF — SLAM fapEiRE/(°) 2.1 2.4 2.2

BEFER] /s 210 220 217
HLERE/m 016  0.19  0.17
fEIRE/ () 1.6 1.8 1.9
FIRFENT /s 199 205 186
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Tab.3 Indoor environmental data error

Ak 2% 1w 2w B3R
BRI/ m 0.15  0.18  0.16
CKF — SLAM
R/ (%) 1.9 1.7 1.7
HAIRE/m 0.09 0.12  0.11

ISRCDKF — SLAM .
AR/ (°) 1.2 1.5 1.1
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