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footprints

0 < a < 1

1 < a < 2

2 < a < 3

3 < a < 1+  6

1+  6 < a < 4

Case 1

Case 2

Case 3

Case 4

Case 5

It converges to
zero state.

It converges to
a nonzero state.

It  oscillates at 
the beginning, 
but converges to
a nonzero state.

It  oscillates.

It  shows chaotic
behaviors.

Various Patterns on Footprints of Chaos

Exploring Patterns on Footprints of ChaosE

We propose a new method for generating various patterns 
from chaos, which visualize the history by converting the 
va lue  in to  an  ang le  and  p lo t t ing  the  c i r c l e  on  the  
two-dimensional plane. Chaos is one of the dynamical 
phenomena, which the behavior seems irregular but acts under 
a deterministic rule. Interestingly, the behavior of chaos is not 
only irregular, but also have a complex structure in the 
system. We show the map and movie to demonstrate that the 
proposed method is able to generates a lot of —— an infinite 
of —— various patterns according to the initial values and a 
control parameter.

Mapping the Patterns with Changing Control Parameter a
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(1) Drawing a circle with radius r.
(2) Converting the initial value x0 into the angle θ0 and drawing a 
circle, which is also with the radius r on the point at the distance d and 
the direction θ0  from the center of the previous circle.
(3) After calculating the value of x1 with the equation, converting the 
value x1 into the angle θ1 and drawing the next circle as the same way.

Proposed Method “Footprints of Chaos”

The method is proposed by 
-Kazeto Shimonishi and Takashi Iba, 
“Visualizing Footprints of Chaos,” 
INSC2008, 2008 

In this presentation, we apply the method into the logistic map 
as follows. x  +1 = a x   ( 1 - x   ) n  n n

where  0 ≤ x  ≤ 1  and  0 ≤ a ≤ 4.n  

Tiny Flower
(a=3.90, x  =0.4)n

Spinning Ball
(a=3.92, x  =0.2)n

We would like to show some interesting shapes of patterns generated by the 
method “Footprint of Chaos,” and name it like the patterns in “Life Game” !

Nine Feet
(a=3.64, x  =0.3)n

Pocket Watch
(a=3.80, x  =0.4)n

Rolling Star
(a=3.73, x  =0.5)n

Shooting-Out Buds
(a=3.87, x  =0.2)n

Backbone
(a=3.68, x  =0.4)n

One-Pointed Square
(a=3.96, x  =0.5)n

Jaggy Ball
(a=3.78, x  =0.5)n

Lightning Cross
(a=3.70, x  =0.1)n

Decorated Circle 
(a=3.88, x  =0.4)n

Triangular Struggle
(a=3.75, x  =0.3)n

Realistic Tube
(a=3.95, x  =0.5)n

Ornament Star
(a=3.73, x  =0.1)n

Voluble Stem
(a=3.66, x  =0.1)n

Wall Leaf
(a=3.81, x  =0.4)n

Cottonseed
(a=3.82, x  =0.1)n

Cigarette Smoke
(a=3.67, x  =0.1)n

 Dance-in-a-Circle
(a=3.72, x  =0.2)n

Microorganism
(a=3.89, x  =0.1)n

Catching Rolling Star
(a=3.76, x  =0.1)n

One-Pointed Square
(a=3.96, x  =0.3)n

Edge of Chaos ?

(a=3.8283, x  =0.2)n


