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Fractal Analysis of One-dimensional Cellular
Automata as Time-series Vectors

Haruuiko NisaiMURA T and TATSURO SuincHi T

Since spatio-temporal behaviors of cellular automata (CA) were classified into 4 classes by
Wolfram on the analogy of dynamical systems, Class 4 has been remarked as a unique
existence which occupies the boundary region between ordered Class 1, 2 and disordered
(chaotic) Class 3. In this paper, we propose a new method of fractal analySis for one-
dimensional, 2-state CA in order to make quantitatively clear the difference between Class 3
and Class 4. This method enables to grasp the global properties of CA’s behavior by dealing
with the whole array of cells as a time-series vector. Through the evaluation of 3-neighbor and
5-neighbor rules, it is found that Class 4 has a quite different structure of fractal dimension
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compared with Class 3.
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Fig.1 Behavior of a cell as a finite automaton in the case of
one-dimensional (1-D), 2-state, 3-neighbor rule # 22.
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Fig.2 The transition of a 1-D, 2-state, 3-neighbor cellular
automaton (CA), #22, with periodic boundary condi-
tion. The configuration consists either 1 (black
square) or 0 (white square).
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Two of seven series are shown.
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