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ABSTRACT

forming

s. In this framework, there has been recently a renewed interest
towards the use of ti ditional Degree of Freedom (DoF) for the antenna synthesis to obtain
performance, which is no ievable with conventional antennas.

Besides several pOsitive features, modulating the element excitations by means of a sequence of
time pulses generates undesired harmonic radiations (the so-called sideband radiations (SRs)), which
affect the performance of time modulated antenna arrays, thus limiting their practical applicability. In
the past, most researches have been focused on synthesizing a desired pattern shape at the antenna
central frequency and simultaneously minimizing the power in the harmonics. As a matter of fact, these
power losses unavoidably reduce the antenna directivity, since they have to be filtered out to correctly
receive the desired signal. More recently, the research interest in time-modulated antenna arrays has
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been redirected towards making use of these harmonic radiations. The synthesis of simultaneous and
multiple harmonic beams for applications like direction finding and beam steering has been investigated
to improve the reliability of the communication system.

1. BEAM FORMING

Beam formingis a technique used insensor arrays for directional signal transmission or
reception. This is achieved by combining elements in phased arrg h a way that signals at

rder to achieve spatial
selectivity. The improvement compared with omni-directiofial | ission is known as the
directivity of the element.
Beam forming techniques can be used with a

e Adaptive array sy

forming and it has a

with mobile mmunications. ever the cost is the considerable extra complexity required.
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Fig.1: Block diagram of smart antenna system.
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A Smart antenna system consists of a number of elements which are arranged in different
geometries (like Linear, Circular etc.,) and whose weights are adjusted with signal processing techniques
and evolutionary algorithms to exploit the spatial parameters of wireless channel characteristics under
noisy environment. Fig.1 shows the block diagram of smart antenna system.

I11. BEAM FORMING USING PARTICLE SWARM OPTIMIZATION

There has been recently a renewed interest towards the use g gs an additional degree of

pry dating back to the
0 use a set of radio-

since then, a lot of effort has beé
design antennas with enhanced pe

losses unavbidably reduce the antenna directivity, since they
p the desired signal. More recently, the research interest in
ards making use of these harmonic radiations. The

ich may be separated at the receiver and each one utilized in a
conventional manner. feature of arrays enables their use for simultaneous operations and
potentially to harvest m e replicas of a signal thus leading to their applications in multiple-input
multiple-output (MIMOY’systems. The same antenna structure can also be used to receive multiple
independent signals which carry different information.
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IV.RESULTS
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Fig2: RadiMnal in theﬁction of 90°.
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Fig 2: Radiation pattern of signal in the direction of 61°.
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CONCLUSION

The suitability of time modulated arrays as enabling technology for the antenna front-end has
been discussed. The array factor of the antenna and harmonics of the pattern radiation are observed. The
effects of the optimization of the switch-on instants in time-modulated linear arrays have been analyzed
and discussed. It has been shown that such an additional control positively affects the instantaneous
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performance of the radiation pattern. A set of results obtained through a PS-based technique has been
reported to support such a conclusion. Starting from this preliminary study, further investigations will
regard the analysis of time-modulated arrays when dealing with more realistic scenarios and the
presence of interference signals.
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