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Specified Input Signal Forms by Means of Genetic
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Abstract—A novel optimization procedure for the design of
antennas for ultrawideband (UWB) wireless communication sys-
tems is presented. The optimization is based on the time-domain
characteristics of the antenna. The optimization procedure was
applied to a simplified version of the volcano smoke antenna
proposed by Kraus. However, any other type of UWB antenna can
be treated with the same technique. Our optimization procedure
aims at finding an antenna not only with low VSWR but also a
low-dispersion one which will ensure high correlation between the
time-domain transmitting antenna input signal and the receiving
antenna output signal. In pulse communications systems, usually
an input signal form suited to a particular purpose is used. Hence,
we strive to design the best antenna for a given input signal form.
The optimization technique adopted here makes use of genetic
algorithm (GA) search concepts. The electromagnetic analysis of
the antenna is done by means of a finite-difference time-domain
method using the commercially available CST Microwave Studio
software.

Index Terms—Correlation (fidelity), dispersion, genetic al-
gorithms (GAs), indoor communication, monopole antenna,
time-domain analysis, ultrawideband (UWB) antennas, ultraw-
ideband communication.

I. INTRODUCTION

UWB technology has recently attracted much attention
for wireless communication, land mine detection radars,

parking radars, and other applications. Antennas remain one of
the challenging aspects in the search for improved transmitting
and receiving UWB systems. The antennas have to be highly
efficient, due to the strict power limitations of UWB systems,
and they also have to be non-dispersive. Each type of appli-
cation may require a different type of antenna. For example,
for point-to-multipoint communications an omnidirectional
antenna is naturally preferred, while for radar applications a
highly directional antenna is desired. In this paper, we present an
optimization procedure for the design of a UWB antenna. The
procedure is based on genetic algorithm (GA) search concepts.
A tutorial on genetic algorithms can be found in [1]. Genetic
algorithms have also been extensively used in electromagnetic
optimization problems [2]. The GA optimization procedure is
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Fig. 1. Simplified volcano smoke prototype antenna.

Fig. 2. (a) Antenna input signal and (b) Fourier transform amplitude.

applied in this paper to a design of an omnidirectional UWB
antenna. However, the same approach can be applied, with due
changes, to the design of other types of antenna.

0018-926X/$20.00 © 2006 IEEE


