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Construction of the 3-dimensional Map for the Collapse Environmental Presentation in Rubble

by the Integration of a Range Sensor and a Image Sensor
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In 1995, many rescue activities had faced difficulties at “the Great Hanshin Awaji Earthquake” because
there were not effective rescue tools. In this background, Ministry of Education, Culture, Sports, Science
and Technology set up “The Special Project for Earthquake Disaster Mitigation in Urban Areas” in 2002,
and our research group has joined this project. Our research task is to develop a robot that searches victims
inside collapsed buildings or houses. To realize such searching activity, it is effective to display a 3-dimensional
environment map. Therefore this research objective is to construct a 3-D map using laser range finder and vision
sensors that were mounted on mobile robots. This paper represents a constructing method of a 3-dimensional
map, and shows a mapping result of a tentative disaster environment.
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Fig. 1 Res-Dog
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1 obal map (2) Alocal map
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(3) Localzing and merging

Fig. 2 Localization method
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Fig. 3 The 3-dimensional distance data acquisition technique

USBcamera

Fig. 4 Installation of three cameras
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Fig. 5 The procedure of surface model construction
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Fig. 6 Image of target environmennt and surface model

Fig. 7 Texture and texture mapping



