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Multibeam Sounding Principles
Survey Technologies and Data Processing Methods

Abstract

Multibeam echosounding system, as a high precision swath echosounder of new genera-
tion, has extensively taken into use in marine science research, resource and environment devel-
opment and marine project design during the last decade, and now played more and more im-
portant roles in the bathymetric survey. Unlike conventional single beam echosounders, multi-
beam system is a type of complicated system in which multi-sensors have been used, and has its
specialties of system configuration, survey techniques as well as data processing methods. So if
these specialties not made the acquaintance of, the accuracy of multibeam survey will be seri-
ously affected.

For introducing all main aspects of multibeam system and survey, we divided this book in-
to four parts. In the first part, we review the developing history of multibeam technology and
its application in China. In the second part, we present the sounding principles of multibeam
system, including underwater acoustic principles on beamforming, basic system configuration,
realtime data processing methods and five main multibeam systems. In the third part, we
demonstrate how several related techniques and quality control methods in multibeam survey are
correctly used, including navigation and positioning, coefficient calibrations, sound velocity
profile correction, tidal level correction, transducer arrays draught correction, survey design
and implementation as well as quality control and precision evaluation. In the fourth part, we
focus on multibeam data processing methods, including data editing, data format transforma-
tion, data gridding and its analyses, geodetic reference systems and their transformation, fine
postprocessing and charting techniques as well as processing for amplitude signals and its appli-
cation to coverage estimation of polymetallic nodules.

To help understanding the sounding principles, survey techniques and data processing of
multibeam system and raise the utility of this book, we bring in lots of figures and examples,
and study survey characteristics gmd rules which have to be abided in three kinds of typical sea
areas in detail. Furthermore, we pay attention to the importance of combination of different
kinds of multibeam data formats, discuss the possibility of establishing the general multibeam

data format and present a sort of general multibeam data format suggestion.
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