MLEHE - $£08% - £ 028 - 2026 £03 A DOI: https:/doi.org/10.12345/smg.v8i2.37743

Application of Multi beam Water Body Data in Underwater
Structure Detection

Jinlong Wang

1. Shanghai Geological Exploration Technology Research Institute, Shanghai, 200072, China
2. Shanghai Ground Subsidence Control Engineering Technology Research Cente, Shanghai, 200072, Chian

Abstract

Acoustic imaging detection remains the most widely adopted and efficient technique for inspecting underwater structures. By
transmitting acoustic waves and receiving echo intensity data along predefined paths, this technique enables the acquisition of high-
quality underwater images. Typical acoustic systems include multibeam echosounding systems, imaging scanning sonars, and side-
scan sonars. Although laser 3D scanners and underwater photogrammetry are also employed, their performance is often constrained
by detection range, water turbidity, and other environmental factors.This paper systematically presents the application of multibeam
water column data for underwater structure detection, and establishes a corresponding technical workflow. The practical value of the
proposed method is verified through case studies on bridge piers and shipwreck inspection. Furthermore, current challenges such as
environmental interference and complex data processing are analyzed, and future trends toward intelligentization and cross-domain
fusion are prospected. This work aims to provide theoretical and practical references for the deep application of multibeam water
column data in underwater engineering inspection.
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