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Abstract 
In today’s telecommunication, people demand more but at the 
time they want it should be cost effective and also compact in 
size. For that new concept of fractal antenna introduced which is 
useful to make multiband antenna and also compact in size. In 
this paper the basics of fractal geometry has been described. Due 
to the rapid development in the field of wireless communications 
there is an increasing demand for higher data rate and large 
bandwidth. The Ultra Wideband (UWB) is a promising 
technology for satisfying these demands. This paper also 
described the range and some of its application. 
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1. Introduction 

Today’s telecommunication system demand for wider 
bandwidth antenna and smaller in dimension rather than 
conventional ones. These demands are satisfied by fractal 
antenna. As the fractals are self-similar this leads to 
multiband and space filling capacity leads to increase the 
electrical length [2]. 
Development of components for ultra wideband (UWB) 
communication band has attracted a lot of attention with 
the opening up of the UWB bands for 3.1-10.6 GHz by 
FCC in 2002[1] which is used for high data-rate wireless 
communication, high-accuracy radar, and imaging 
systems. The UWB antenna has drawn heavy attention 
from researchers which displays desirable characteristics 
such as compact size, low cost, and good Omni-directional 
radiation pattern. 
First we see the basics of fractal geometry and later 
discuss about UWB application. 

2. FRACTAL GEOMETRY 

According to Webster’s dictionary, a fractal is defined as 
being “derived from the latin fractus which means broken, 
irrespective of various extremely irregular curves or 
shapes that repeat themselves at any scale on which they 
are examined.  
The term “Fractal” means linguistically “broken” or 
“fractured” from the Latin “fractus.” The term was coined 
by Benoit Mandelbrot, a French mathematician about 20 
years ago in his book “The fractal geometry of Nature” [3]. 

Fractal is a geometrical shape that has the property of self-
similarity, which means, each part of the shape is a smaller 
version of the parent shape or original shape. Fractals can 
be classified as: 
 
1) Natural and  
2) Mathematical fractals   
 
2.1 Natural fractals:  
These fractals are found in nature all around us. These are 
also called as random fractals. Most of these geometries 
are infinitely further divisible, each division being copy of 
the parent. Some of the examples of natural antennas are 
length of coastline, branches of trees and plants, rivers, 
galaxies etc.  
 
2.2 Mathematical fractals: 
These are those which undergo iterations based on 
equations. They are also called as deterministic fractals. 
The deterministic fractals are visual. The two-dimensional 
fractals are made of a broken line called the generator. 
Each of the segments which form the broken line is 
replaced by broken line generator at corresponding scale 
for a step of algorithm. And repeating the steps infinitely 
results in geometrical fractals. The examples of 
mathematical antennas are Koch, Sierpinski gasket, 
Mandelbrot sets etc. The number of iterations is based on 
iterated function systems [4]. 
 
2.3 FRACTAL DIMENSION 
Generally, we can think of objects that are zero 
dimensional (0-D) i.e. points, 1-D i.e. lines, 2-D i.e. planes 
and 3-D i.e. solids. We are known with zero, one, two and 
three dimensions. But for fractal antenna, we will talk 
about fractal dimensions i.e. non-integer dimensions, such 
as 2.12D, 1.14D, 3.79D, etc. 
There are different notations of the dimension of fractal 
geometries, such as topological dimension, Hausdorf 
dimension Box counting dimension, and self-similarity 
Dimension. Among these, the self-similarity dimension is 
one of the most important parameters for the 
characterization of the fractal geometries.  
The self-similarity dimension of the fractal geometry is 
defined as[5]: 
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1. Imaging Systems: Provides for the operation of GPRs 
and other imaging systems. Imaging systems include: 
 
Ground Penetrating Radar Systems: GPRs must be 
operated below 960 MHz or in the frequency band 3.1-
10.6 GHz. GPRs operate only when in contact with, or 
within close proximity of, the ground for the purpose of 
detecting or obtaining the images of buried objects. The 
energy from the GPR is intentionally directed down into 
the ground for this purpose.  
 
Wall Imaging Systems: Wall-imaging systems are 
designed to detect the location of objects contained within 
a “wall,” such as a concrete structure, the side of a bridge, 
or the wall of a mine.  
 
Through-wall Imaging Systems: Through-wall imaging 
systems detect the location or movement of persons or 
objects that are located on the other side of a structure such 
as a wall. 
 
Surveillance Systems: Although technically these devices 
are not imaging systems, for regulatory purposes they will 
be treated in the same way as through-wall imaging 
systems used by police, fire and rescue organizations and 
will be permitted to operate in the frequency band 1.99-
10.6 GHz. Surveillance systems operate as “security 
fences” by establishing a stationary RF perimeter field and 
detecting the intrusion of persons or objects in that field.  
 
Medical Systems:  A medical imaging system may be 
used for a variety of health applications to “see” inside the 
body of a person or animal. 
 
2. Communications and Measurement Systems: 
Provides for use of a wide variety of other UWB devices, 
such as high-speed home and business networking devices.  
The devices must operate in the frequency band 3.1-10.6 
GHz. The equipment must be designed to ensure that 
operation can only occur indoors or it must consist of hand 
held devices that may be employed for such activities as 
peer-to-peer operation. 
 
CONCLUSIONS 
This paper described the basics of fractal geometry and 
from some basic fractal shape like Sierpinski, Minkowski, 
Koch it is clear that fractal has two main feature i.e. Self-
similarity and space filling are two common techniques in 
designing of Fractal antennas. Self-similarity leads to 
multiband while the space filling cause the long electrical 
length. From UWB communication it is clear that it very 
important for imaging and communication system as it has 
high speed data rate, low power consumption. 
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