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ANTENNA ARRAY/FULLY SPATIAL SIGNAL PROCESSING/ WIDEBAND

SMART ANTENNAS

Smart antenna systems are one of the best solution for increasing the system
capacity and performance in wireless communication systems. This is because the
systems can form main beam towards a desired direction and create nulls or sidelobes
towards interference directions. As a result, a great improve in system performance
and also saving energy can be obtained. The smart antenna systems usually consist of
antenna array and a suitable signal processing unit adjusting the weighting coefficients
at individual antenna elements to ease the effect of interference signal. The signal
processing works according to the utilized algorithms. However, in the future
communication systems, wideband signal will be utilized to fulfill the requirement of
higher data rate transmission. One interesting algorithm of signal processing operating
in wide frequency band is fully spatial signal processing, so called wideband spatial
beamformer. In the part of signal processing, weighting coefficients are so far
calculated using two-dimensional Inverse Discrete Fourier Transform (IDFT)
technique applied to the required radiation pattern. The obtained weighting
coefficients become real-values which can be simply realized by attenuators or
amplifiers. However, the range between maximum and minimum values of weighting
coefficients is relatively wide. This is considerably not practical. Therefore, this thesis

presents the refinement method for fully spatial beamformer. The aim of the proposed
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method is to reduce the range of overall weighting coefficients, so called dynamic
range of weights. Furthermore, the full prototype of wideband spatial beamformer are
designed and constructed in order to validate the proposed refinement method. The
results in the term of radiation pattern from simulation and measurement are in good

agreement.
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