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Development of the 3D Imaging System and Automatic Registration Algorithm
for theIntelligent Excavation System (IES)
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Abstract

The objective of the Intelligent Excavation System (IES) is to recognize the work environment and produce work
plan and automatically control the excavator through integrating sensor and robot technologies. This paper
discusses one of the core technologies of IES development project, development of 3D work environment modeling.
3D laser scanner is used for 3—dimensional mathematical model that can be visualized in virtual space in 3D. This
paper describes (1) how the most appropriate 3D imaging system has been chosen; (2) the development of user
interface and customization of the s/w to control the scanner for IES project; (3) the development of the mobile
station for the scanner; (4) and the algorithm for the automatic registration of laser scan segments for IES project.
The development system has been tested on the construction field and lessons learned and future development

requirements are suggested.

Keywords : Earthwork, 3D Modeling, Work Environment, 3D Laser Scanner, LiDAR, LADAR, 3D Imaging System,
Intelligent Excavation System (IES)
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