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REFRACTION ERRORS: FIVE STAGES OF GRIEF

Stage 1: Denial
Stage 2: Anger
Stage 3: Bargaining
Stage 4: Depression

Stage 5: Acceptance




STAGE 1: DENIAL
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STAGE 3: BARGAINING
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STAGE 5: ACCEPTANCE?
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Abstract- We present a method for accurately estimating the
buthymetry from mul cho-sounder (MBES) travel-time

beamsteering process. The sccond sct consiss of sound spesd
profiles acquired using for example aConductivity-
) dovice. These sound speed profiles
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1 INTRODUCTION

Employing multi-beam echo-sounder (MBES) systems has
proven to be a costcfficient technique to map the bathymetry
of sca- and river-floors ithin limited time. In order to caver a
large arca of the scafloor at once, an MBES sends out an
acoustic pulse along a wide swathe perpendicular 1o the
ailingdirection. Beamstcering at reception allows for
determining both the angle and the comesponding (two-way)
fravel-ime of the received signals. For each ping, walter
depths along the swathe can be derived from the combination
of travel-ime and angle, provided that the local sound speed
in the water column is known 1

When conducting MBES measursments, typically two sets
of sound speed measurements are taken. The first set consists
of the sound spoeds at the MBES transducer positon which
are usually measured confinuously using a sensor under the
keel of the ship. These sound speeds are employed for the

1-4244-2523-509520.00 52000 IEEE

are required for determining the sound propagation through
th vl counn, nesded for dervin e athymery o
the measured travel-times [2], 3]

e 1o agae growth and other types of contaminaton on
the sensor, the quality of the sound sped messurements at the
transducer posiion sometimes gets degraded, resulling in

enviconments where the w
S i e gl (vt emperaly and spslyy s
can result in errors in the derived bathymetry.

Both above mentioned crrors result in 4 bathymetry that
shows smiley- or droopy-like effects. Inthese cast
measured in_the outer parts of swathes ar under
overestimated. This s most obvious sehen
verlap,since then the measurcd depths in the overlap regions
are not consstent with cach o

fere, we present 4 method for eliminating these errors,

without the need for additional information on the sound
speed profile. To this end, use s made of the fict that the
seafloor will in general not vary much during the survey
(several hours). By requiring the derived bathymetry along
averlapping regions to coincide, the prevailing water columa
s sposdsand thus e bthymery can bo cstnaid by
inversion. In theory, this approach eliminates the need for
Sound spcd messusements o on 35 suieintovrap slong
adjacent swathes is available [4], [5

As a first siep for assessing the feasibiliy of the proposed
‘method simulations, hae been carried out. Section Il provides

Conclusions regarding the applicability of the method are
presented in Section




BENEFITS

» Objective

= Automated
* Physics-based
= Accountable




OBJECTIVE

. Manage Filter Profiles

Profiles:
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AUTOMATED

Does not require
data review

Select lines, run
algorithm

Small number of
parameters to
choose from

— Speed
— Spatial Scale
— Smoothing




PHYSICS BASED
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PHYSICS BASED: HARMONIC SOUND SPEED

AS AS

B fOBC(l‘o,Z)dz_ S

“...the depth estimate difference related
- to these two sound speed profiles is
sound speed ¢ almost a function of only the relative

area difference es. The difference is zero
c(tg, 2) when es = 0.”

AS

Geng and Zielinski (1999), Precise Multibeam Acoustic Bathymetry, Marine Geodesy, 22:157-167, 1999




PHYSICS BASED: HARMONIC SOUND SPEED

Distance

Sound speed
———— —>

N v

“for the same propagation time, the position at which a sound pulse impinges on the seafloor is almost the
same for a family of sound speed profiles with the same surface value ¢y and the same area under them,
which is defined as an integral of ¢(z) with respect to depth z.”

Geng and Zielinski (1999), Precise Multibeam Acoustic Bathymetry, Marine Geodesy, 22:157-167, 1999




.TU Delft Sound Speed Inversion Settings

Algorithm: | Full Search

ACCOUNTABLE

v Smooth results?

Cancel

Smoothed Harmonic Sound Speed

» HSS time-series results for every survey line

= Different runs preserve different results

= User can review, vet, edit or even reject entirely




. Processing Settings Editor
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COMMUNITY ACCEPTANCE?

TEST AGAINST BASELINE
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TEST AGAINST BASELINE
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. Surface Statistics

Surface: surface_difference
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FUTURE WORK
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= \What can improve?
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— Case of sub-optimal vertical positioning

= Better understand sensitivity to
— Survey line spacing
— Seabed morphology
— Oceanographic conditions
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SENSITIVITY TO LINE SPACING
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* 11 survey lines, as long as normal for a patch test What’s Ta It for yOU’?

» Space lines at 2 water depth, e.g. 10 m spacing in 20 m of water
« Good vertical control, RTK or SBET Free TU Delft add-on

* Need SVP cast immediately before and after f
* QINSy .db, Kongsberg .all/.kmall, Hypack .hsx, Reson .s7k or 1 year

+ Email beaudoin@qps.nl
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SUMMARY TUDelft

= Partnerships work for transfer of
research ideas to operational tools

= New tool that is
— Obijective
— Automated
— Physics-based
— Accountable

“l just processed a client’s data
with the Inversion Algorithm and
‘POOF!” 95% of the refraction
problems were gone.”
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