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‘Multi-scale mass-deployable cooperative robots’ is a next generation robotics paradigm where a
large number of robots that vary in size cooperate in a hierarchical fashion to collect information
in various environments. While this paradigm can exhibit the effective solution for exploration of
the wide area consisting of various types of terrain, its technical maturity is still in its infant state
and many technical hurdles should be resolved to realize this paradigm. In this paper, we propose
to develop new design and manufacturing methodologies for the multi-scale mass-deployable
cooperative robots. In doing so, we present various fundamental technologies in four different
research fields. (1) Adaptable design methods consist of compliant mechanisms and hierarchical
structures which provide robots with a unified way to overcome various and irregular terrains. (2)
Soft composite materials realize the compliancy in these structures. (3) Multi-scale integrative
manufacturing techniques are convergence of traditional methods for producing various sized
robots assembled by such materials. Finally, (4) the control and communication techniques for
the massive swarm robot systems enable multiple functionally simple robots to accomplish the
complex job by effective job distribution.

Key Words: Multi-scale (ZE| AH ), Mass-deployable (Ct5 71 &), Swarm Robotics (7 & 2%), Cooperation (),
Composite Material (Z&4X), Manufacturing (M4t7]%), Adaptive Mechanism (H8& MHUEZ
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