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Multi-Robot SLAM for large scale map building
using relative information of local maps

«T. Kojima, Y. Okawa and T. Namerikawa (Keio University)

Abstract— This paper deals with Multi-Robot SLAM for large scale map building. Specifically, each robot
estimates local maps using EKF, and we merge these local maps into a global map. In this paper, we provide
a new RLS-based algorithm for map merging. First, we transform the local maps into relative information,
which can be considered as measurements for the global map. Then, we update state estimate by RLS
considering the weighting of measurements, which is determined by error propagation from EKF SLAM.
And we prove the convergence of the error covariance matrices in this algorithm. In experimental results,
we confirm the validity and correctness of derived theorems for the convergence.
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Fig. 1: Multi-robot system configuration
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Local Map

Fig. 2: Relative information of a local map
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Table 1: Experimental parameters

Parameter[Unit] Symbol Value
Sampling time]s] T 0.1
Number of steps|step] SimTime 1500
Initial robot state ' [0 0 0]"
L -1
Observation noise [}Ee RL ij . ] { 100 100,4 ]
[10°x I:
Initial error covariance(EKF) Py I 0 UX 3 10‘50>< Lo
Y [10° x I-
Initial error covariance(RLS) P, 0 0>< 3 10~ OX Ie
Process noise covariance(EKF) L 1076 x I3
Observation noise covariance(EKF) R} 107° x I
Observation noise covariance(RLS) R 1073 x I
Design parameter o 80

Computer

Capture Software
Control Board

Transmitter
(Bluetooth)

Fig. 3: Experimental environment
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Table 2: Experimental results of RMSE

| RMSE (Robot) | RMSE (Landmark) |

RLS 1.17[cm] 2.95[cm)]
0.945[cm] 2.60[cm]
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Fig. 7: Trace of global map covariance
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