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Transmission shielding technology for bistatic sonar
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Abstract: The area near the baseline is a dead zone for bistatic sonar. The echo and the strong direct wave will ar—
rive in the same place simultaneously when the target is in the baseline area and the direct wave suppression method
based on a spatial filter will fail. To detect targets in the dead zone a transmission shielding method for a multi-ele—
ment transmit system is proposed. The transmission shielding automatically suppresses the direct wave at the receiv—
ing station utilizing structural differences in multiple channels between the echo and the direct wave. The transmis—
sion shielding further focuses on the echo so as to improve the Signal Noise Ratio using known echo channel in—
formation. The simulation results show the transmission shielding method can suppress direct wave interference for
different multipath channels. Bistatic sonar can detect targets in the baseline area utilizing the transmission shielding
method.

Keywords: transmission shielding; bistatic sonar; target detection; dead zone; direct wave suppression; self-shiel—
ding signal; orthogonal matching pursuit
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Fig. 1 The dead zone of bistatic sonar
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Fig. 3 The model of detecting the target on the baseline
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Fig. 4 The direct wave channel of bistatic sonar
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Fig. 5 The frequency spectrum of receiving signals when
transmitting the original signal °
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Fig. 6 The receiving signal and the direct wave when
transmitting the shielding signal
6 4
. 6( b)

6(d) .(f) .(h)
OMP

6(c) .(e) .(g)

Fig. 7 The shielding magnitude with different channel

estimation methods
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Table 3 The average shielding magnitude depends on
different receiving depths
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Fig. 8 The echo detection result when transmitting the

original signal and the self-shielding signal
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Fig. 9 The echo detection result when transmitting the
self-shielding signal
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