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Efficient 3D Map Merging with Feature Matching of Projected
Maps in Multi-Robot SLAM
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Abstract

This paper addresses the problem of three-dimensional(3D) map merging for multi-robot systems in indoor
environments. Due to the large sizes of individual maps acquired by different robots, the 3D map merging requires
much computation time, which may degenerate the realtime performance. Also, the individual maps may be quite
different due to the different movements of robots even for the same areas, which may degenerate the accuracy of
map merging. To solve the problems, this paper proposes an efficient 3D map merging method with feature matching
of projected maps and a map merging decision module. Experimental conducted in real-world have shown that the
proposed method saves at least 58.68% time compared to existing methods, and successfully performs map merging
even without initial guess.
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Table 1. Cartegories for map merging methods
Catecory Type Description Reference
Robot-to-robot Using relative distance and direction between the robots (1], [2], [3]
Direct measurments when the robots mest each other at a rendezvous (4], (5]
map merging Common Using locations and orientations of objects 61, (7], [8]
objects when each robot finds common object [9], [10]
(1], [12
Featqre Matching features of point cloud or images (131, [14] [16]
matching 15 [17]
Indirect (18]
map merging Scan maiching Applying scan matching algorithms such as ICP and NDT (0], [21] (19]
Sp?;i;?:;ed Extracting and matching spectral information on maps [22], [23], [24]
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