Research on Target Detection Technology of Long Horizontal Array in
Deep Sea
Abstract

A long horizontal array serves as a critical system for enabling long-
range target detection and underwater surveillance. This study is based on
a fiber-optic hydrophone array independently developed by our research
team, with a focus on target detection applications involving deep-sea long
horizontal arrays. By integrating deep-sea acoustic propagation theory and
the spatial correlation characteristics of the array, this work investigates
advanced underwater acoustic target detection techniques. First, a
geometric calibration model is established using acoustic ray model theory,
and a high-precision array shape correction algorithm is proposed, thereby
providing a solid foundation for subsequent array signal processing. Next,
a background equalization method is introduced, which leverages sub-band
peak feature selection in beam-scan azimuth estimation to enhance both
target resolution and the detectability of weak targets. Finally, a multi-
channel fusion DEMON spectrum estimation algorithm is developed that
exploits the spatial correlation of array signals. This approach effectively
mitigates envelope signal distortion caused by conventional beamforming
and significantly improves the quality of DEMON spectral feature
extraction. These findings have been published in authoritative journals in
the field of underwater acoustics, including Applied Acoustics and IEEE

Sensors Journal.
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