Fern or Fractal... Or Both? "5

Introduction A fractal is a series of self similar
sets. Michael Barnsley, a British Mathematician
who inventented the modern idea of fractals
worked with fractal image compression to create
a fern fractal using iterated function systems.
This fern is now known as the Barnsley Fern and
was developed from a Black Spleewort Fern. The
fern uses four different affine transformations
which develop each part of the fern. The study
of this fern and how the iterated fuction system
used to create it allowed me to create a fractal
shell using iterated fuction systems and the con-
cepts pulled from the Barnsley Fern.

Research Methods Using many sources, includ-
ing Fractals Everywhere by Michael Barnsley
himself, to understanding the inerworkings of
the Barnsley Fern.

Results There are four different affine transfor-
mations that make up the fern and they are
chosen randomly by the Python code. The f (x, y)
eqguation brings the point to the bottom of the
stem of the fern as denoted in figure 1. This
happens 1% of the time. The f,(x, y) equation
generates the curve of the fern seen in figure 2
happening 85% of the time. The f,(x, y) equation
brings the point to the bottom Ieaf of the left
side of the fern seen in figure 3, 7% of the time.
And finally, the f,(x, y) equation brings the point
to the bottom leaf of the right side of the fern,
also 7% of the time. For the last two equations, if
the x value being plugged in is positive, the new
point will be on the top half of the leaf and if

X is negative, the new point will be on the bot-
tom half of the leaf.
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Discussion After learning and discovering the
fundamentals of the Barnsley Fern. | was able
to create my own rendition of the fern. Using
new rotations and scaling values, my adaptation
of the fern curves more and has thinner, more
upright leaves.

I'was also able to take what | learned with the
fern calculations and create a fractal shell using
an iterated function system with three different
randomly chosen equations. The f (s, t) equation
in the shell brings the point to somewhere in
the curve of the first 15 degrees of the spiral seen
in figure 7. This piece is chosen 3% of the time.
The f (s, t) equation brings the point to different
spikes around the shell and makes the shad-

ing seen in figure 2, also chosen 3% of the time.
When the "t" value plugged in to f (s, t) is a whole
number, the point will be on the spike. If the “t"
value is not an integer, it will create shading. The
f.(s, 1) equation is the piece that rotates and cre-
ates the spiral shown in figure 3. This final piece
is chosen 94% of the time.

Concordia

UNIVERSITY-SAINT PAUL

f](syt):l:o o.o42][s]+|:o ]
0 0533 ||t 250
fils 0= [0968 04022}[5}

0.968 0 s 0
w8 8 J[E][%]

Figure 5 Figure 6

Figure 7 Figure 8 Figure 9

See the shell grow here

Conclusion Using what | learned about the
Barnsley Fern, iterated function systems, fractals,
and coding in Python, I was able to create my
own shell fractal. The shell fractal is self similar,
has repeating parts and was made from an
iterated function system, all the things that also
made up the Barnsley Fern.
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