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This thesis studies the use of multi-elelment orientation and the mutual coupling compensation of
single element orientation for reducing the effects of mutual coupling in smart antenna. This phenomenon
distcrts the antenna radiation characteristics. It also causes increasing capability of interference reception
and hence performance degradation of the smart antenna. This thesis uses the GA optimization as the means

to adjust the smarl antenna elements’ orientation.

This thesis tests the performance of the multi-element orientation antenna against the single clement
orientation antenna by using computer simulation and the experimental simulator with application of the
Howells-Applebaum beamforming algorithm. In the simulation the array antenna is assumed to be on an
infinite ground plane. For the simulator the antenna is placed on a large ground plane and a small ground
plane. The antenna is the dipole array of eight elements. Resuits are presented in the form of the smartness

index and the radiation pattern in_the desired and interference directions.

From computer simulation and the experimental simulator, it is found that the use of multi-element
orientation can enhance the performance of the smart antenna or reduce the effects of mutual coupling. This
is also confirmed by the increase of the smartness index. On mutual coupling compensation, it is found from
the computer simulation and the experimental simulator when the antenna is placed on a large ground plane
that the Fourier Decomposition Method has higher performance than the Least-Squares Solution Method.
When the antenna is placed on a small ground plane, the Least-Squares Solution Method has higher

performance than the Fourier Decomposition Method.





