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Practical theory and ocean survey application of side scan sonar

+

Seong-Ryul Kim", Yong-Kuk Lee'" and Back-Hun Jung™

Abstract : In the side scan sonar method, use is made of the back-scattering, at low grazing angles of incidence to the
seabed, of relatively high-frequency acoustic waves radiated in a fan-shaped beam from a transducer contained
in a towed body. The fan beam is oriented so that the wider angle is in the vertical plane (scan range) and
the narrower angle in the horizontal plane (beam width) with the axis of the beam normal to the ship track.
The display of the returns is usually realized as a series of closely spaced intensity-modulated lines on a paper
recorder or computer screen display. In this way a two-dimensional picture of the seabed is build up.
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Fig. 1. Schematic experiment of side scan sonar beam pattern and
beam formation from various length and spacing of transducer array.
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Fig. 2. Schematic drawing of along/across-track resolution(upper),

geometrical conception on foot-print area(=AA) calculation{lower left),

and AA variation according to fish height and scan range(iower right),
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Fig. 3. Different side scan display when two targets are nearly separated on the
sea~bottom due to across-track resolution and along-track resolution.
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Fig. 4. Relation between coverage distance and tow-fish height from
bottom for the cases of A(50° beam / 20° depression) and B(50°
beam / 10° depression). C shows the maximum scan range when
tow-fish height varies from 5m to 50m.
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Table 1. Summary to get the best image of side scan sonar.

Transducer - High Frequency Ship Speed —VSlower

Pulse Length - Shorter Survey Range
Beam Pattern shorter
horizontal - narrower overlap line interval design
vertical - wider Towing Depth
Sampling Rate -Higher optimal height
Ping Rate - Higher (multi-beam) thermocline due to season
Onboard System Cable Out - Enough Long
various functions Weather Condition - Calmly
high speed processing Ocean Current — Same Direction
Tow Fish Electric Grounding - Must
Stable towing Field Note - Must Logging
attitude sensors attached Navigation System — More Accurate
FaEd
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