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3-D Localization and Mapping for Mobile Robot on Terrain Environment

*Hiroshi ISHIDA, Keiji NAGATANI, Akio GOFUKU (Okayama Univ.)

Abstract—Our research group aims to develop a 3-dimensional mapping’s algorithm that is installed on
a mobile robot to search victims in a collapsed buildings for urban search and rescue(USAR). To realize
this mission, it is important to map environment information, and also the mapping requires localization
simultaneously. (This is called ”SLAM problem”.) In this research, we use 3-D map that is constructed
by laser range finder, and estimate robot’s location in a global map using correlation technique. In this
paper, we introduce our localization and mapping method, and report a result of preparatory experiment for

localization.
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1 lobal map (2) A local map
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(3) Localizing and merging

Fig.1 Introduction to our localization method
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Fig.2 Acquisition of 3-dimensional environment
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2:3 Sphere digital elevation map(S-DEM)
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Fig.4 An example of virtual S-DEM
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Fig.6 Developed sensor unit
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Fig.7 A target environment
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Fig.8 A result of laser range data
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Fig.9 Sliced S-DEMs(f = —30[deg])
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Fig.10 A tilted pose
of the robot
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