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Abstract: For the passive detection of underwater line-spectrum target, the information such as the azimuth,
frequency and the number of the line-spectrum signals is usually unknown, and the line-spectrum detection
performance is affected by broadband interferences and noise. For this issue, a Space-Time Joint Detecion
(STJD) method of detecting the unknown line-spectrum target by space-time domain processing is proposed.
Firstly, a space-time filter that autonomously matches the unknown line-spectrum signals is constructed to
filter out the broadband interferences and noise. Secondly, the conventional frequency domain beamforming is
performed on the filtered signals, and then a space-time two-dimensional beam output with relatively pure line-
spectrum spectral peaks is obtained. The line-spectrum signals are extracted from the space-time two-
dimensional beam output, and the spatial spectrum is calculated using the extracted line-spectrum information.
Then, the detection of the line-spectrum target is realized. Theoretical derivation and simulation results verify
that the proposed method performs the spatiotemporal filtering on the unknown line-spectrum signals in the
minimum mean square error sense, and fully utilizes the line-spectrum information for the passive detection of
underwater line-spectrum target. Compared with the existing line-spectrum target detection methods utilizing
the line-spectrum features, the proposed method requires lower Signal to Noise Ratio (SNR), and has better

detection performance under the complex multi-target multi-spectrum-line conditions.
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