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The cellular automata (CAs) which lead to uniform regular patterns, namely
crystalline CAs are discussed. The two-dimensional andtwo-states-per-cell CAs with
von Neumann neighborhood are particulary focused. First, various CA evolution
patterns are analysed by the entropy functions, and it is suggested that there are
three types of CAs, i.e. noncrystalline, crysralline and chaotic. Analyses using a
newly-introduced rule parameter, called u parameter, ensure that the crystalline
CAs appear at the phase transition point between noncrystalline and chaotic CAs.
The observed phenomena are probably considered as a generalised model of regular-
and-static pattern’s growth which can be seen in various complex systems.
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a;,j(t) = flai—1,;(t = 1),ai41,5(t — 1),a45-1(t — 1),ai41(t — 1),a5(t = 1)), (1)
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£(0,0,0,0,0) =0, (2)
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ai,j (t) = g[ai,j(t — 1),ai_1,j(t — 1) + ai+17j(t — 1) + ai,j_l(t — 1) + CLZ'J'_H(t — 1)], (3)

0000d0O0000oo0o0ooooOdoDooOogoooooooooDOooooooon
00 totalistic 0 DO O0OO0OOOOOO outer-totalistic 0 D 00000000 (3)000O
0o0o0oooooooooooooooo0ooooDooooo0oooooooog 90
ddddosoooooboooooobooooooooboooooooooogon
000000000 DO0000000000000D0000O00OO0DO0Oouter-totalistic
0000000000000 oobooooooooooooooooobooo
0oo00d00d0obodoodDoo0oOo0bOoob0DoOooDo0ooDo0obOoooboOooDoa
O0000000oo0ooboOooOooOooOooDcAOUOODODODOODOoOOOoDOooOooDoOn
0400000000006 00000O00DO 1000000000000 DO0O CA
0o0o00d000bO0oo0bOOoboOoOobOoobOOo0obO0oooOoOobOoooOOoobOooboooa
0000000000000 ooooDooooooo20 CAO Figure 1000000
00000000000 100020000000000000000O0O00O0OO0O[10I0

g(0,1) =1, and {g(1,3) =0 or g(1,4) = 0} (4)
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H=-) Prlog(P*), (5)
k
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Hy(r) =) Pi(r)logis(F: (1)), (6)
k
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a9 = =57 PP (g, 7)loga(PF ) (10,71), (7)
k
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9(0,i) =0 and g(1,i) =1(: = 0,...,4), (8)
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