Analog Computer Applications

The Arneodo attractor

A particularly beautiful chaotic system is due to [ARNEODO et al. 1981]. It has the
general form

T =1y,
¥ = z, and

Z=—y—Bz+ fulx).

The particular system implemented in the following is

T =y,

1y = z, and
i=ax—by—z—cax®

with @ = 5.5, b = 3.5, and ¢ = 1. Suitable initial conditions are z(0) = y(0) = 1 and
2(0) = 0. As a quick numerical experiment shows, suitable scaling factors are A\, = %
Ay = 15, and A, = 1= yielding

T = 2y,
y = 1.5z, and (1)
i=a‘z—by—z—c'a®
with a* = 1.833, b* = 2.333, and ¢* = 8.333.1 The initial conditions for this scaled problem
are z(0) = 0.2, y(0) = 0.1, and z(0) = 0.

The implementation of the system is straightforward and shown in figure 1. A typical
x/z phase-space-plot is shown in figure 2.

1t should be noted that the analog implementation works better with a factor of 0.2 instead of 0.15 in equation

(1).
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Figure 1: Implementation of the ARNEODO system
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Figure 2: Typical a/z phase-space-plot of the ARNEODO system
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