Synthesis of antenna array radiation patterns

with high beam efficiency

I— Q Marko MatijascCic, mag. ing.

(marko.matijascic@fer.hr)

mentors: Prof. Mladen Vucic, PhD, Ad|. Assist. Prof. Goran Molnar, PhD

University of Zagreb Faculty of Electrical Engineering and Computing

1. Introduction

Beamforming based on antenna arrays plays a significant role
In the fifth generation of wireless communication systems
Many today's research interests are focused on the robust
synthesis of radiation patterns with high performances.

Linear antenna array with icotropic elements, single temporal
frequency and equally spaced elements is spatial FIR filter.
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Analytical method: polynomial approximation
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Figure of merit Chebyshev (o= 1) p=2 Pascal
Beam efficiency, % 96.80 98.47 98.81 99.04
Dynamic range ratio 1.606 2.27 2.70 4.35

* Sidelobe power
minimization with
contrained DRR: brings
high improvement in DRR
and small loss of
efficiency comparing to
the BE optimum (DPSS)
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Optimization method: sidelobe power minimization

Sidelobe power Optimization problem
1 - - .
minimize a, o
£,(8,0,)= |4r j ‘f(a,a))‘zda} at #(2,6;)
\ sin(6, ) . N
_ subjectto ) a, =1
DRR constraint =
max {|a|! a |<Dt, k=12,..,N
1<k<N S D S k _ 2
min {|a|! a,|>t, k=12,...,N
1<k<N t 2 O
Global solution: Branch and bound algorithm
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: : Proposed, Proposed,
Figure of merit DPSS D=6 D=25
Beam efficiency, % | 99.9 00.8 08.8
Dynamic range ratio| 13.5 6.0 2.5
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5. Conclusion

Narrow radiation patterns with high beam efficiency are
synthesized by using non-equiripple polynomials with rapid
decrease towards the origin, or by minimization of sidelobe
power. The polynomial approximation ensures sidelobe level
control, while sidelobe power minimization ensures global
design of antenna arrays with controllable dynamic range ratio.
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