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Abstract

This thesis presents a proposed approach for reconfiguring the array
patterns of multiple antenna arrays with common excitation weights using
optimization genetic algorithms (GA). The proposed methods are based
on changing each individual antenna element's phase and amplitude to
produce the appropriate radiation pattern. The GA i1s a powerful
optimization technique inspired by the natural process of evolution, which
can be used for searching the optimal set of antenna weights.

The proposed methods are evaluated through numerical
simulations, and the results demonstrate its effectiveness in reconfiguring
the array patterns of multiple antenna arrays. The simulations show that
the methods are capable of achieving the desired radiation patterns with
high accuracy while minimizing the side lobe levels and maintaining low
cross-polarization levels.

This thesis proposes methods for reconfiguring a single linear
antenna array between Taylor-pencil beam and flat-top beam patterns
using partially common element excitation amplitudes. Two strategies for
selecting the elements that are shared between the two patterns while
maintaining adherence to the appropriate limitations are put forward. The
first method uses the central elements of the array as the common
elements, while the second method uses the side elements. Simulation
results show that the central common elements approach outperforms the
side elements approach, as the corresponding Taylor and flat-top patterns
tend to have similar and maximum excitation amplitudes at the array
center. Compared to traditional array pattern synthesis methods using

completely separable element excitations arrays, the proposed methods



solely require a single linear array with a number of common element
excitations, thus offering advantages in terms of simple structure, compact
size, and low cost. The simulations demonstrate that the suggested array,
by utilizing the central common elements, efficiently approach
reconfigures between Taylor and flat-top beams by modifying just 24 out
of 40 total array elements, with all sidelobe levels of both patterns below
—20dB.

This thesis proposes optimization methods based on genetic
algorithms, To achieve lower sidelobe levels, pre-specified common
excitation amplitudes can be chosen based on the Gaussian taper.
Simulation results demonstrate that the proposed methods can efficiently
generate and reconfigure between sum, flat-top, cosecant-squared, and
difference patterns, subject to pre-specified constraint masks. To evaluate
the effectiveness of the proposed methods, various numerical metrics
including directivity, average sidelobe, taper efficiency, beam ripple, and
peak sidelobe level have been measured and compared.

This thesis further focuses on designing an efficient excitation
network for a linear array that can generate a desired array pattern based
on specific user-defined requirements. Typically, a regular corporate
excitation network is used to feed the uniform array elements, with
amplitude and phase excitations of 1 and 0, respectively.To test the
effectiveness of the proposed power splitters, equal and unequal exciting
networks were generated and selected for building a 4x1 and 8x1 linear
array using the Finite Integration Technique (FIT) solver in Computer
Simulation Technology (CST) 2021. In all designs, only the amplitude
distributions of the array elements were evaluated using amplitude-only

control, with a phase of 0.
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