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Manipulator Path Planning Using Collision Detection TFunction in Virtual Environment

J. Y. Lee(KAERI), S. H. Kim("), T. G. Song("), J. H. Jung(™), J. S. Yoon(")

ABSTRACT

The process equipment for handling high level radioactive materials, such as spent nuclear fuel, is operated
within a sealed facility, called a hot cell, due to high radioactivity. Thus, this equipment should be maintained
and repaired by remotely operated manipulator. In this study, to carry out the safe and effective maintenance of
the process equipment installed in the hot cell by a servo type manipulator, a collision free motion planning
method of the manipulator using virtual prototyping technology is suggested. To do this, the parts are modelled in
3-D graphics, assembled, and kinematics are assigned and the virtual workcell is implemented in the graphical
environment which is the same as the real environment. The method proposed in this paper is to find the optimal
path of the manipulator using the function of the collision detection in the graphic simulator.

The proposed path planning method and this graphic simulator of manipulator can be effectively used in
designing of the maintenance processes for the hot cell equipment and enhancing the reliability of the spent fuel
management.

English Key Word : Spent fuel management(A}-8§ 81 52 31), Remote operation($d 2} &), Manipulator(3& 4 7]),
Maintenance(-#] 2.57), Path planning(% & 7] #)), Graphic simulation (Z12]¥ Al &u}o] ),
Virtual environment(7}14 8 %), Collision detection( & 71 4])
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Fig. 1. The flow diagram of a manipulator
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Fig. 5. Graphic simulation for the path planning.
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