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Abstract: As part of the study of understanding and applying of self-organizing properties of cellular au-
tomata (CAs) interacting with external worlds, we propose CAs that can change its global-mixed states
composed of multiple cell states in arbitrary order, induced by external perturbations. The CAs are com-
posed of universal components (UCs), each of which can control the emergence of mixed state. In this paper,
we designed the CAs by using evolutionary computation and then successfully found the UC as a component
in the global transitions of the CAs. This kinds of control would offer new insight into the development of a
flexible control method for autonomous decentralized systems in general.
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% : uniform state occupied
by cell state s
my : mixed state consisting
B of cell state s and s+1
a, B,V : global transitions

induced by
m, external perturbations

(A) @ fhan & (B) Bl (M = 5)
(A) Universal component (UC) and (B) constructed circuit (CC, M = 5).
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Fig. 2 The behavior of UC. This figure shows the a, 8 and + transitions induced by

external pertubations, the global state transitions after external perturbations

and their last states. In this figure, the upper left is the last state Sinit in the

stability evaluation of the initial state.
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