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A Study on the Broadband Beam Pattern Synthesis Using
Steering Response Variation and Sidelobe Level Control
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ABSTRACT

In this paper, we propose a broadband beamforming method using side lobe level control and spatial
response variation (RV). By applying RV as a regularization term, a high-quality broadband beam pattern with
less main lobe fluctuation in the target frequency band was obtained, and at the same time, a beamformer
having a side lobe below a certain level was designed by adjusting the side lobe level of the beam. It was
demonstrated that the method proposed in the design experiment is superior to the existing method in terms of
the degree of variation of the beam response within the frequency used or the degree of alignment at the side

lobe level of the beam.
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Table 1. Comparison of broadband beamforming results
according to RV weight change

Broadband Standard
Beam - weight Max SLL" deviation of
forming o [dB] HPBW?

Algorithm [deg]

0.1 -28.6 0.252

Beamform 1 278 0.19
-ing only
with RV 10 27.1 0.151
in ®)[13] 100 -26.5 0.128

1000 -25.4 0.081

Beamform 0.1 -31.6 0.35

-ing with 1 31.6 0.28
RV

and SLL 10 -31.6 0.19
constraint 100 -31.6 0.175
in (9) 1000 -31.6 0.164

Beamform 0.1 -31.6 0.186
‘ini \V]Vith 1 316 0.135
and SLL 10 -31.6 0.113
constraint 100 -31.6 0.112
in (10) 1000 -31.6 0.111

1) SLL: sidelobe level. 2) HPBW: half power band
width.
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Table 2. Comparison of broadband beamforming results
by algorithm

Broadband beamforming | Max SLL St.a n.d ard
aloorithm [dB] deviation of

g HPBW [deg]

Beamform‘mg in (6) in 283 0.559
Fig. 3

Beamforming with SLL

constraint in (6) in Fig. -32 0.62

4
Beamforming only with
RV in (8)"(a=10) in 271 0.151

Fig. 5

Beamforming with RV
and SLL constraint in -31.6 0.19
(9) (0=10) in Fig. 6
Beamforming with RV
and SLL constraint in -31.6 0.113
(10) (a=10) in Fig. 7
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