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11. Summary of the new findings of the thesis:

The thesis proposed a smart antenna model. When applied the proposed smart
antenna to mobile communication based OFDM/SDMA (Orthogonal Frequency Division

Multiplexing/ Space Division Multiple Access), some new results obtained as follows:



Introduce a new directional finding (DF) system based an antenna with two elements.
The first element is a monopole. The second element is without phase centre and having
non-linear phase pattern. When the DF system using MUSIC (Multiple Signal
Classification) algorithm, the number of detected sources is not limited by the number of
antenna elements (2 elements in this case). However, to detect the same source numbers
as in an L elements uniform linear array, the phase of the second element has to sample

L-2 more in times.

Proposed a smart antenna model based a phase array and the DF system to control its
beam tracking to the highest user density location within a sector in order to increase the
system capacity.

Considering 4 systems as follows:

System 1: SISO-SECTOR-OFDM; Second System 2: SISO-ADAPTIVE-OFDM; System
3: MIMO 2x2 —-SECTOR-OFDM; System 4: MIMO 2x2-ADAPTIVE-OFDM.

The analysis and simulation have proved that:

- The capacity of the system 1 is higher almost 3 times to that of the system 2 reverse.
- The capacity of the system 3&4 even better since MIMO 2x2 is used.

- System 2 using adaptive beam steering is more simple than LMS.
12. Practical applicability, if any:

The proposed smart antenna can be applied for LTE (Long Term Evolution).
13. Further research directions, if any: Smart antennas for Radar and Sonar
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