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Absolute Sonar Position on Side Scan Sonar Data Processing
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Abstract: For the seafloor acoustic image mapping of side scan sonar, the beginning step of the procedure is to fix the
absolute sonar (tow-fish) position since the sonar is not hull mounted but towed astern. The technical algorithm used to
calculate the actual sonar position without any other additional sub-system, ie., the underwater acoustic position tracking
system or the sonar attitude measuring device, was proposed. In the seafloor image mosaic mapping results using the
sonar track (not ship track) developed in this study, any ambiguity or inconsistency of seafloor features was not found.
The incidental effect from the sonar position determination procedure orients the towing direction of sonar to be smooth,
consequently the swath pattem on the across-track direction becomes stable and the blanking phenomenon of the
insonification area is reduced conspicuously. This technical method is considered to be an useful tool when applied to
other underwater towing vehicle surveys.
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Fig. 1. Schematic illustration of the geometrical relationship
between ship’s and tow-fish’s position layout. The shown in
box is the vertical view.
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Fig. 2. Record patterns of side scan sonar according to the tow-fish height in water column. (a) Surface retum arrives earlier
than bottom return when tow-fish height from sea-bottom is greater than its sunken depth from water surface. (b) Surface return
arrives later than bottom return when tow-fish height is less than its sunken depth. (c) Patterns of sonar signal trace. (a) and (b)

were modified from Mazel (1985).
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Fig. 3. Real records of the surface returns embedded in the bottom returns. The buried surface retumn pattern cannot be well dis-
tinguished because its intensity is not stronger than the bottom return. The centered high amplitude is the output pulse.
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Fig. 4. Tow-fish sunken depth profile. The length of towing
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of profile inflection.
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Fig. 5. Relationship between ship speed and tow-fish depth.
The main ranges of tow-fish depth are 4~7m and 7~10m in
case of 15m and 30m towing cable out, respectively. The
ship speed is mostly in the range of 4~6 knots.
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Fig. 6. Hypothetical tow-fish starting positions are shown on
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position(Ss); each tow-fish track is gradually converging at a
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50

40—+,

+}:100.21m, SH{-45), towing cable oui=15m

134 £ ksl

o] 50 100 150 200 250 300
VOYAGE DISTANCE(m)

Fig. 7. Relationship between the distance deviation of Sf (0)
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Fig. 9. (A) is the result used absolute sonar position, the structure lines are arranged very well and the survey area is com-
pletely filled with sonar imagery. (B) is the result used navigation data directly, the connection of bottom features between the
adjacent track lines is not proper and the blanking areas are swathed so much.
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