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Abstract

Bathymetric data acquired with multibeam echosounders can exhibit systematic, periodic, low-amplitude

artefacts even when depth errors remain within specified tolerances. These “wobbles” generate visually

misleading small-scale bathymetric patterns and therefore are non-negligible for geomorphological and

geological interpretation. Wobbles are primarily associated with vessel motion and might also relate to

water density structure (i.e., sound speed structure), yet prior studies that systematically address their

causes and taxonomy are limited. Drawing on Hughes Clarke (2003) and other literature references, this

report outlines a classification and causal framework for wobbles and, using Quality Positioning Services

B.V.’s (QPS) hydrographic processing software, Qimera, as an example, introduces post-processing tools

that enable analysis and correction of such artefacts in bathymetric data.
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Fig. 1. Four schematic types of wobble manifestation in

the across-track direction (left) and an example
of wobbles in bathymetric data (right). Colored
solid lines in the four panels on the left show the
sounding patterns for different vessel attitude
states.
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Fig. 2. Eight categories of wobbles regarding
mechanisms (modified from Hughes Clarke,
2003, Fig. 6). The yellow lines in the six upper
panels indicate bathymetric contour lines. The
three lower panels show time series of roll,
pitch, and heave, respectively.
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Fig. 3. Schematic of soundings when the vessel
undergoes heave motion near the surface sound
speed gradient.
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Fig. 4. Schematic of acoustic ray paths and soundings
when an incorrect surface sound speed is
applied and the vessel undergoes roll motion.
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Fig. 5. Example using the Wobble Analysis Tool. The
upper panel is the printed tool screen, which
analyzes the area marked with a rectangle in the
upper-right bathymetric view. The control bars
at lower right allow adjustment of multiple
parameters, e.g. motion-sensor latency. The left
panel shows the Swath Editor which visualizes
the soundings within the selected area. The
lower panel shows the screen after applying the
tool, where wobbles have been effectively
eliminated.
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Fig.6. Example using the TU Delft sound-speed
inversion tool. The white lines indicate the
vessel tracks. Comparison between before and
after the application of this tool shows some
improvement in both the static and straight
along-track artefacts, as well as the dynamic and
wavy across-track artefacts.
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