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Dynamically Reconfigurable Robotic System
(Tth Report, A Study of the Concept, the Mechanism
and the Control
System of the Self-Organizing Endeffector)

Toshio FUKUDA, Koichi ONO, Yoshio KAWAUCHI, Guoging XUE
Fumihito ARAI, Hajime ASAMA, Hiromichi OMORI and Isao ENDO

This paper deals with a method of constructing manipulators based on the concept of the cellular
robotic system (CEBOT). The method proposed here is that the robotic manipulator piks up desired
cells sequentially to reconfigure required manipulator forms. The proposed universal manipulator
consists of several types of cells which have their own elementary functions, such as rotating, sliding
and bending functions. Every cell can communicate with other cells by using the proposed communi-
cation protocol. An experimental result of communication among cells is also reported. In this
system, the manipulators must reconstruct themselves in order to efficiently execute various tasks.
Thus, optimal structure is dealt with in this paper. This method contains a computational method of
the optimal structure depending on tasks and an algorithm of the structure planning. This manipula-
tor is constructed by using a large expert manipulator which has an optimal structure planning
svstem. We show an experimental result of an automonous constructing cellular universal manipula-
tor by using manipulators. This proposed total system includes the outer manipulator and will be
applicable to a new kind of universal manipulator system in factories.

Key Words: Robotics. Universal Manipulator, Cellular Robotic System, Optimal Structure Plan-
ning, Communication System
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