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Simultaneous Localization and Sampled Environment Mapping

Based on a Divide-and-conquer Ideology

SUN Rong-Chuan?’ 2 MA Shu-Gen'3 LI Bin* WANG Ming-Hui! WANG Yue-Chao'!

Abstract This paper presents an algorithm of simultaneous localization and sampled environment mapping (SLASEM)
with a divide-and-conquer ideology to localize a robot and map large scale environments without using the environments’
geometric parameters. The usage of sampled environment map (SEM) prevents the algorithm from being limited to
structured environments which can be described by geometric parameters. The algorithm builds local maps in real-time
firstly, then combines them by the means of divide and conquer. This enables the proposed algorithm to be an on-line
algorithm. To combine two local maps, firstly the algorithm extracts corner points from the maps and uses them to
update the maps. Then, the algorithm takes the signed orthogonal distance function as the virtual measurement function
to update the local maps in detail. Finally, the two local maps are combined into one and the redundant environment
samples are removed to make the map compact. The results of two real experiments validate the efficiency and the
real-time capability of the proposed algorithm.
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Pentacles and triangles are the two maps’ corner points, respectively.)
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Fig.4 The first experiment ((a) The schematic diagram of the environment, in which the white axis is the reference

coordinate frame and the white curve describes the robot’s trajectory approximately; (b) The map built by SLASEM;
(c) and (d) show the local maps and the joined map produced by SLASEM with divide and conquer, respectively.

The units of the X and Y axes in (b) ~ (d) both are m.)
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Fig.5 The time curves of the first experiment ((a) The time cost per step; (b) The total cost time; (¢) The time cost

per step after amortization)
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Fig.6 The second experiment ((a) The schematic diagram of the environment, in which the white axis is the reference
coordinate frame and the white curve describes the robot’s trajectory approximately; (b) The map built by SLASEM;
(c) and (d) show the local maps and the joined map produced by SLASEM with divide and conquer, respectively.

The units of the X and Y axes in (b) ~ (d) both are m.)
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Fig.7 The time curves of the second experiment

((a) The time cost per step; (b) The total cost time; (c¢) The time cost per step after amortization)
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