Introduction

Beampattern synthesis is one of the key techniques in the field of
multi-antenna research, and has been applied to radar, sonar, and
wireless communications. After determining a set of appropriate
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Proposed Approach

It 1s known that, in adaptive array theory, the optimal weight vector 1s a linear combination of the signal steering
vector and the interference steering vector multiplied by a complex factor, the signal vector affects the beam axis, and
the interference component determines the direction of null.
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Simulation Results

Cosecant pattern with nonuniform sidelobe:
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Inspired by adaptive array theory, the designed weights in this paper i1s constructed as an iterative form, and the
desired pattern is obtained by successively adjusting the array response at the directions where the requirements do not
meet. The designed weights 1n the k-th step 1s formulated as:

beamforming, it is found that the array response at one single
direction 1s determined by a complex factor, and there are infinite
complex factors that can achieve accurate magnitude response
control. Moreover, the minimum pattern deviation criterion 1s
established to optimize the complex factor. This results in the so-

In this example, the maximum magnitude response deviation 1s introduced to intuitively explain the convergence
speed of the tested methods. At the k-th step, the maximum magnitude response deviation is defined as:
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where w,_, is the designed weights at the k-1-th step, a, is the steering vector of response control direction 6, and
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The main 1dea of this paper comes from adaptive array theory. iteration number.

Specifically, in adaptive beamforming, the pattern 1s adaptively

The phase ambiguity 1ssue: there are infinite solutions to achieve the accurate magnitude response control, and the

trajectory set of complex factor 1s a circle. Pattern synthesis for two-dimensional arrays pattern with nonuniform sidelobe:
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g | This paper presents a single-point array response control with minimum pattern deviation (SPARC-MPD) approach to . P 50
5 ' | synthesize beampattern. Unlike previous contributions of other adaptive array theory-based methods, the SPARC-MPD ; i : ik ;
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2-D pattern synthesis with a planar array. (a) The top view of desired pattern; (b) The pattern of the A*2RC approach; (c¢) A side view of the pattern
of the A*2RC approach; (d) The top view of the pattern of SPARC-MPD approach; (e) The pattern of the SPARC-MPD approach; (f) A side view of
the pattern of the SPARC-MPD approach.

results under the linear and planar arrays are carried out to validate the effectiveness of our approach, and the reasons
for the pattern distortion 1ssue in A”2RC and OPARC are analyzed. In future work, we shall consider how to obtain
desired patterns with multi-point array response control to improve the efficiency of beampattern synthesis.
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