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Fig.1 Composition diagram of the SeaBeam3012 multi-beam system
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Fig.2 Schematic diagram of transmit array
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Fig.3 Schematic diagram of phase shift and frequency shift at transmit array
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Table 1 Relationship between the footprint size and the beam pointing angle and water depth (4,.=1.5°, ,=1.0")
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Fig.4 Spatial distribution of the time swaths acquired by SeaBeam3012
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Table 2 Results of the accuracy assessment

o A I £k Z Mean/m n /4 M /m M ¢ Zniew/ % MR A /%
1 3432 180 604 16 0.46 1.44
il 3576 22 3641 17 0.47 2.03
i} 3698 101 453 18 0.48 2.67
I\ 3 256 156 788 15 0.46 3.01
\ 3 880 120 768 21 0.54 2.57
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SeaBeam Full-Depth Multi-beam Echo-sounder System and
Its Application

LI Zhi-yaun, DOU Hu-lin, ZHANG Hai-quan
(First Institute of Oceanography, MNR, Qingdao 266061, China)

Abstract: To make the SeaBeam3012 multi-beam echo-sounder system play a better role in the deep sea and
obtain precise topographic and geomorphologic data, the hardware compositions, equipment functions and
technical features of the system are introduced, and the “Swept Beam” technology of the system is
analyzed from the aspects of acoustics and signal processing. Through the surveys by using research vessel
“Xiang Yang Hong 01”, the application effects of the system in the deep ocean investigation have been ver-
ified. The practice results have showed that the SeaBeam 3012 system can obtain wide swaths and highly
precise results and has the performances much better than those of the traditional multi-beam system
which uses a sector scanning method. With the application of “Swept Beam” technology, the SeaBeam3012
system can compensate the roll, pitch and yaw of the vessel in real time and precisely in the range of full
water depth, making the bathymetric swaths arrange nearly parallel on the seafloor. In addition, the Sea-
Beam3012 system uses to the most extent the low-frequency band resource, thus improving the bathymet-
ric resolution.

Key words: SeaBeam; multi-beam system; Swept Beam; beam-forming; beam-steering
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