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Abstract

In this paper, based on the introduction of the basic theory of Iterative Function System(IFS), the
first application of IFS code to a given image can reveal the shrinkage characteristics of internal
affine transformation. The influence of the numbers and parameters of affine transformations on
the generation of fractal tree is analyzed. Thus it can generate fractal trees with different mor-
phologies by modifying the IFS code. Using pseudo-affine transformation to achieve the interpola-
tion of the attractor image, the triangular maple leaves and the pentagon maple leaves are gener-
ated. Meanwhile, controllable fractal leaves can be obtained through adjusting interpolation
points. Finally, some examples of fractal images are given with Matlab.
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Figure 1. Basic transformation of graphics
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Figure 2. Fractal trees of affine transform with different parameters. The first figure of the first line is the given original im-

age, the last five figures are the images after the first affine transformation of the initial image, and the second line corres-
ponds to the attractor of the IFS code
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Figure 3. Fractal trees of affine transform with different numbers. The first figure of the first line is the given original image,
the last four figures are the images after the first affine transformation of the initial image, and the second line corresponds to
the attractor of the IFS code
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Figure 4. The triangular maple leaves generated by the given three interpolation points
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Figure 5. Fractal leaves. The first two figures are triangular leaves by changing the IFS code, and the last two are pentagonal
leaves by changing the number of leaves
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Table 1. Affine transformation parameters of Figure 2(a)

Mige 1. & 2 B a ST EHRSH

R Jieks JRBE g
w
e f 0 4 r s
1 0 0 0 0 0.05 0.4
2 0 0.35 0 0 0.5 0.5
3 0 0.15 —45 —45 0.5 0.5
4 0 0.15 30 30 0.5 0.5
Table 2. Affine transformation parameters of Figure 3(a)
MiFz 2. B3 & a MAFHERSH
% gk JRUEE A4
w
e f 0 » r s
1 0.4 0.4 14 —53 0.48 0.03
2 0.256 0.522 48 48 0.59 0.59
3 0.421 0.505 -1 -16 0.44 0.33
Table 3. Affine transformation parameters of Figure 3(b)
MiFe 3. & 3 & b S TRSH
% gk JRUEE fi 4
w
e f [ 4 r N
1 —0.12 0.3 78 0 0.19 0.47
2 0.06 1.56 0 0 0.65 0.56
3 0.46 0.4 —44 =37 0.57 0.76
4 —0.48 0.38 26 25 0.58 0.82
Table 4. Affine transformation parameters of Figure 3(c)
Mige 4. B 3 o c BIASTERSH
FH gk PN
w
e f 0 » r s
1 0.4431 0.2452 60 48 0.4 0.65
2 0.2511 0.5629 —29 —49 0.53 0.55
3 0.5976 0.0969 —83 73 0.46 0.13
4 0.4884 0.5069 86 73 0.47 0.07
5 0.8562 0.2513 0 -85 0.64 6.02
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Table 5. Affine transformation parameters of Figure 3(d)

Bz 5. & 3 & d ST TS

R Jieke B A4

" e f 0 4 r s

1 0 0 0 -90 0.05 0.6
2 0 1 0 90 0.05 0.5
3 0 0.6 89 0 40 40
4 0 1.1 89 -1 20 20
5 0 1.0 -89 1 30 30
6 0 0.7 -89 1 40 40

Table 6. Affine transformation parameters of Figure 4

Mz 6. & 4 RS THRSE

T et JRPE R4
¢ e f 9 4 r s
1 0 0 0 0 0.18
2 0 1.6 -1 =5 0.85 0.86
3 0.01 1.6 36 39 0.3 0.35
4 0 0.44 —-60 —49 0.3 0.37
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