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ABSTRACT: This paper proposes a method to improve the left right discrimination performance by eliminating
the imaginary target based on the frequency features of the beam pattern for bow array. The beamwidth of the
imaginary target is wider than that of the real target. If an azimuth axis is considered as a time axis, the real and
the imaginary targets can be assumed as high and low frequencies, respectively. To eliminate the imaginary target
which has a low frequency component, we design a cut-off frequency of the High Pass Filter (HPF) using the
back-lobe imaginary beamwidth. The real target is estimated by eliminating the imaginary target by applying HPF
to the entire power of the beamformer output. Computer simulations show that the proposed method can increase
the left right discrimination performance above 8 dB on average.
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Fig. 2. Bow array beam pattern for incident degree = 90°.
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Fig. 3. Block diagram of the proposed method.
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Table 1. Simulation conditions.

Number of Sensor Sound speed
sensor distance P
N2
60 1,500 m/s
Simulation 1 (150 Hz)
Signal Number of beam
frequency
100Hz 300 (Cosine beam)
Number of target
3
Simulation 2 Target] Target2 Target3
degree degree degree
30° to 80° 90°to 105° | 155°to 135°

0 50 100 150 200 250 300

0 50 100 150 200 250 300
(b)

Fig. 4. (a) Uniform Line Array (ULA), N = 60 d==
frequency = 150 Hz (b) bow array, N = 60, d—— fremenw
= 150 Hz, height = 10 m.
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Fig. 6. Bow array, DAS BTR.
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Fig. 7. Result of the proposed method using v,_,,
for bow array, incident degree = 90°.
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Fig. 8. Result of the proposed method using v;_,,
for bow array, incident degree = 90°.
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Fig. 11. Multi target DAS BTR for bow array.
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Fig. 12. Result of the proposed method using the ¢, _
for bow array.
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