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Self-assembly and Self-repair of 3-D Structure by an Autonomous Distributed Machine

Fiichi YOsHIDA*, Satoshi MURATA*, Shigeru KOKAJI*,
Kohji ToMIiTA* and Haruhisa KUROKAWA*

A distributed self-assembly and self-repair method is proposed for a 3-D reconfigurable machine, composed
of many identical mechanical units. The method aims to enable the machine to transform itself into desired
structure from an arbitrary initial configuration. The proposed method is implemented in such a way that each
unit has identical software, so that any unit can play any role in the system. The method consists of two parts,

for small and large scale systems. The first part is featured by a stochastic relaxation process, which allows the
system to converge to a given target structure by searching for a proper unit motion over many degrees of free-
dom. We have also developed another self-assembly and self-repair method dedicated to effective self-assembly
and self-repair for large scale systems by using layered and recursive description of target shape. The effectiveness

of the proposed method is verified through a series of computer simulations.

Key Words: Autonomous distributed system, Self-reconfigurable machine, Self-assembly and self-repair
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Fig.1 A schematic view of a 3-D unit.
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Fig.2 Typical pairwise motion of 3-D unit (a) initial configu-
ration. (b) final configuration after pairwise motion of
X and Y (X rotated about axis b-b).
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Fig.6 Self-assembly simulation (8 units).
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Fig.7 Self-assembly simulation (12 units).
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Fig.10 Hierarchical graph structure for self-assembly.
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Fig.15 Self-assembly of many-unit structure.
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