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Abstract

nas are used nowadays in modern mobile communication systems to enhance the desired
uppress the interference arising due to Co-Channel Interference (CCI), Adjacent Channel
- (ACI) and multipath. Null Steering and pattern control in tracking beam smart antenna
tied out to combat these interferences.

i1s 1s mainly concerned with two parts, part-1 is devoted to the analysis and investigation of
s of smart antenna beamforming algorithms, which can be implemented in the current and
reneration of mobile communication systems. These algorithms can be classified into three
fixed beamforming algorithms, adaptive beamforming algorithms and neural beamforming
gorithm. The mathematical formulations and necessary conditions for all the above

wre derived and verified by several examples.

nd part of this thesis presents a new method of estimating the position and velocity of a
on(MS) in smart antenna system based on electric field and strength and the corresponding
times. This algorithm called position and velocity estimation(PVE) algorithm, and is based
nciple of maximum likelihood estimation. It is tested by MATLAB simulation for a simple
rk under different fading channel models. The result obtained shows that this algorithm can
urate values of position and velocity of a mobile station, especially when value of signal -
01s
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tion and velocity (PVE) algorithm is then combined with an adaptive beamforming

illed the Conjugate Gradient (CG) algorithm to form an adaptive beamforming and

ocity estimation (BFPVE) method. The proposed algorithm 1s designed using the principle
n likelihood estimation, based on a two-element antenna array. It is tested by MATLAB

or different channel conditions, and it is found that the mobile station can adequately
position and velocity and simultaneously can optimize its antenna radiation pattern for

\d transmission.
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