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Reconfiguration strategy of series modular robot

Liu Kaiyuan®, Chen Meng™ , Fei Yanqiong~
( * Robotics Institute, Shanghai Jiaotong University, Shanghai 200240)
( ™ Institute of Aerospace System Engineering, Shanghai 201108)
Abstract

This paper briefly introduces the structural characteristics of a cubic reconfigurable modular robot. And we de-
fine eigenvector to describe a single module mathematic. Furthermore, an adjacency matrix to describe the posture
information and topological relation of the multi-module chain is proposed. Because the module is not completely
symmetrical, the same configuration will present different forms. That is isomorphism. For this reason, with the
help of adjacency matrix, the decision method of the isomorphic configuration is proposed in this paper. Based on
the structure characteristics of the module, the motion capability of the module is analyzed. The posture adjustment
unit and the L-shaped unit are introduced. In order to achieve reconfiguration among different configurations, a
strategy based on auxiliary module group is proposed. And it is proved what conditions that the multi-module sys-
tems with different configurations can realize mutual reconfiguration with this reconstruction strategy are required.
Based on the broad-first algorithm, the fastest depth descent method is proposed to drive the auxiliary module group
to move to the target position one by one, and make sure the purpose of reconfiguration will be realized. Finally,
based on the theory proposed in this paper, the software simulation is carried out, and the reconfiguration between
different multi-module chains is realized, which verifies the correctness of the theory.

Key words: series, modular, adjacency matrix, reconfiguration strategy, driving method
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