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In the past two decades, wireless communication systems have grown with an unprecedented
speed. This rapid expansion of radio systems has a profound impact on today’s business world and
people’s daily lives. One undesired outcome is a heavy utilization of the available frequency spectrum.
Because of this situation, a smart antenna system is envisaged to be the solution as it is capable of
increasing the wireless system capacity without additional frequency spectrum. By pointing their beam
towards a desired user and nulls or low side lobes towards interfering sources, it is able to considerably
improve the quality of signal transmission in a multi-user environment. It has to be noted that the benefits
of smart antennas have been largely demonstrated for the case of narrowband communication systems.
As the rapid growth of wireless technologies demands high bit rate data transmission, there is an interest
in smart antenna which would operate over an increased frequency band. The design of such wideband
intelligent antenna system creates a challenge in terms of processing techniques and associated costs.

Therefore, this report presents theoretical investigations into a wideband smart antenna systeni,
namely wideband beamformer. From literatures, a wideband beamformer can be realized through space-
time, space-frequency or fully spatial signal processing. The focus of this report is on the wideband
beamformer employing fully spatial signal processing as it’s low of cost and complexity. The -
performance of this beamformer is tested via computer simulations and constructed prototype. The
obtained resutls show that the beamformer successfully performs beam formation to designated direction

within a given wide frequency band.





