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ABSTRACT: A comparative study of different
shapes of fractal antenna and their parameters for
better implementation has been presented in this
paper. The basis of comparison VSWR, return loss
on resonating frequency for IEEE 802.11b band.
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INTRODUCTION: The term fractal, which means
broken or irregular fragments, was originally coined
by Mandelbrot to describe a family of complex
shapes that possess an inherent self-similarity in their
geometrical structure. Since the pioneering work of
Mandelbrot and others, a wide variety of applications
for fractals has been found in many branches. of
science and engineering. One such area is fractal
electrodynamics, in which fractal geometry is
combined with electromagnetic theory for the
purpose of investigating a new class of radiation,
propagation, and scattering problems. One of the
most promising areas of fractal electrodynamics
research is in its application to antenna theory and
design. As we know the IEEE 802.11b band of
frequency is for the usage of Bluetooth connection
(wireless), so designing an antenna for this range will
be quiet beneficial for such areas where larger band
with is required.

Here the comparison is between five designed
structure of fractal antennas:-

1. Modified Sierpinski Carpet Fractal Antenna

Geometry of optimized antenna with scale factor, =1/6

Fig. 1 Modified Sierpinski Carpet Fractal Antenna

In order to enable the operability in the frequency
bands {2.41 GHz, 4.95 GHz}, while miniaturizing
the radiating structure, the antenna has been required
to exhibit a good impedance matching over the
working frequencies .The PSO-based optimization
procedure has been applied to identify the
geometrical descriptors of DGS for required
frequencies. To obtain a database from simulator for
obtaining fitness function, the scaling factor of the
DGS fractal has been varied.
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2. Circular Fractal Antenna
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Fig. 3 Plot between VSWR and Frequency for Circular Fractal
Antenna

3. Pentagonal Fractal Antenna
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Fig.4 Pentagonal Fractal Antenna
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Fig. 5 Plot between return loss and frequency for Pentagonal
Fractal Antenna

4. Minikowski-Koch Fractal Antenna
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Fig. 7 Plot between return loss and frequency for Minikowski-
Koch Fractal Antenna
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5. Hexagonal Fractal Antenna
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TABLE 2
Comparison Table

Antenna/ Minikowski- Hexagonal
characteristics | koch fractal antenna
‘ﬂ antenna
Base Shape First Iteration Second Tteration VSWR (dB) 1.6667 12
Return Loss -29.04 -22.02
Fig.8 Pentagonal Fractal Antenna dB
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Fig. 9 Plot between return loss, VSWR and frequency for
Pentagonal Fractal Antenna

The pattern of iterations here decide the radiation
pattern of the antenna, generally these are kept in
same structures of the parent design so as to get the
same phase from the smaller structures also. The
degree of the iterations also decide the characteristics
of the pattern as the se antenna iterations can be
varied from 1% , 2" 3 and so on. Thus from this
study it is analyzed that Fractal antennas are multi-
resonant and smaller in size. Qualitatively, multi-
band characteristics have been associated with the
self-similarity of the geometry and Hausdorff
dimensions are associated with size.

TABLE 1
Comparison Table

Antenna/ Modified
characteristics | Sierpinski | shaped | shaped
antenna | antenna | antenna

Circular | Pentagonal

VSWR (dB) 1.132 1.000009 | 1.2

Return Loss -24.136 48.92 17.828
dB

conclude that circular shape of antenna is best used
for the particular band of frequency (2.4 GHz) as this
shape has the high Gain, better results for VSWR
which should be less than 2, better results for Return
loss (<10) and also has high efficiency because of the
shape from where radiations are coming out from the
smallest element also  (continuous change/
discontinuity), whereas for other antennas there were
lesser discontinuities. Also the iterations make the
radiations in same phase.
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