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Research on target echo characteristics ensonified by
a single mode in shallow water
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Abstract: In shallow water, target echo has complex structure as a result of multipath propagation on incidence and
scattering journey. Based on vertical phased linear array, single mode excitation technique can produce desired field
composed of a single mode, suppress reverberation, simplify echo structure and provide an effective way of active de-
tection. In this paper, based on target echo model ensonified by a point source, the array weighting method according to
normal-mode eigenfunctions is applied to studying target scattering problem. Target echo prediction model ensonified by
a single mode in shallow water has been built to analyze target echo characteristics. The results of using the model to
calculate a certain sphere object’s echo numerically show that the target echo ensonified by a single mode has greater
intensity comparing with the situation that target is ensonified by a point source; the single mode excitation technique
can eliminate multipath interference on incidence journey, so target echo structure is straightforward relatively and fa-

vorable for target detection and identification.
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Fig.1 Illustration of target echo model with normal-mode theory.
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Fig.2 Schematic of relative positions of target, source and receiver.
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Fig.3 Schematic of environmental parameters and positions of target,
source and receiver
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Fig.4 Rigid sphere echo intensity curves ensonified by different modes.
(LFM signal, central frequency: 200 Hz, bandwidth: 40 Hz, pulse

length: 3 s)
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Fig.5 The preceding 5 orders of normal-modes
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single mode. (LFM signal, central frequency: 200 Hz, bandwidth:
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