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BSIP: Backscatter Software Intercomparison Project
Preliminary Evaluation of Multibeam Backscatter Consistency through Comparison of Intermediate Processing Results
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From observation to explanation
Significant differences in backscatter products - Major limitation for users

* Quantitative analysis
* Combining multiple sources
using the same dataset + Time-monitoring of seafloor changes...

generated by different software
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From observation to explanation
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From observation to explanation

US Hydro Conference 2019
Preliminary Evaluation of

Shallow Survey 2018 » Multibeam Backscatter

A First Step Towards Consistency of ChO”S’Sthe’éCy ‘
Multibeam Backscatter Estimation * through Comparison ?f
Intermediate Processing
Results

GeoHab 2018 BSWG Meeting
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BSIP — Processing Steps
I Geo
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Decoding Removal results
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Level “as read from Level after all corrections
datagram” applied before mosaicking
BSIP requested intermediate levels
(provided by software developers)
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BSIP dataset
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Backscatter results provided by different vendors

Software SonarScope FMGT CARIS Curtin

Time stamp Time Ping Time Timestamp Ping Time

Ping # Ping Ping Number Ping Ping Number
g first ping =0 First ping =1

Beam # Beam Beam Number Beam Beam Number

first beam = 1

Beam location (Lat / Long) Latitude/Longitude Latitude /Longitude Longitude /Latitude Longitude / Latitude
Beam location (E / N) GeoX / GeoY Easting / Northing Easting / Northing Easting / Northing
Beam depth BathyRT Depth Depth

Incidence angle IncidenceAngles True Angle IncidentAngle Incidence Angle

BLo ReflecKM Backscatter Value BLO Backscatter value

BS as read from data files

BL3 ReflecSSc Corr Backscatter Value BL3 Corr Backscatter Value

BS after all corrections applied

before mosaicking




5/11/2019

EM2040 Backscatter
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EM302 Backscatter
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Intermediate processing stages enable further insights

BL3 - BLO (ping - beam geometry)
FMGT

J.r » E 3 - -
; E’_'_‘ A __;_ﬂ; = Different software :
"(A ; : é L
“ :““—" ;‘:3 * Provide different results
1. . : _'?‘é i for both BL0 and BL3
J' 5 ‘ o »,E | » Apply different processing

Fres mg corrections between BL0
s - 4 I and BL3
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Intermediate processing stages enable further insights

(CARIS BL3 - CARIS BL0) - (FMGT BL3 - FMGT BL0) Which sources of differences is
(CARIS BLO - FMGT BL0) most significant, BLO or BL3?

Absolute ratio
ABL3 - BLo / ABLO
for each software pair

Strong dominance of values
below 1 is observed

- High significant part of
differences between software
is related to BLO

(ping - beam geometry)

Conclusions

e Intermediate processing stages provides insights into differences
between software outputs

O Differences in level “as read in the datagrams” BLo a surprise

e A variety of processing approaches available
Improved tools needed to understand impact of one choice vs. another
o Next steps

O  Round?2 processing in progress to provide other intermediate stages (corrections)

° We need your help !!

Users: To demand that results processed by different software should agree with each other
Software developers: To work together to implement agreed best practices for backscatter
processing

O  BSWG: To provide a platform to facilitate these discussions

O




5/11/2019

BLO extraction from snippets to beam average
= the most critical BS processing step

® Importance of a critical scientific approach! GeoHab 2019 contribution
® See: “Some Practical recommendations for averaging acoustic L. Fonseca, X. Lurton, R. Fezzani,
backscatter strength” J.-M. Augustin &L. Berger

Green - Seafloor

Black - Seafloor + Noise

Red - Seafloor + Noise + Scatterers
Blue - Fitted-distribution
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The idea is that the Fitted-distribution should, at least in e | (blie cl)insee) anj mie?ittededisiiitc:tgjtr?omn
principle, reveal the Seafloor, and not the Noise neither the NS . .
Scatterers (red line) reflects the density of

scatterers.

About the backscatter:

. Like spaghettt carbonawrai everyone
knows what it iy but everyone cooks it
i iy own way.

. Small cause, great effect. A few more
shells and the world changes.




5/11/2019

Questions ?

Alexandre C. G. Schimel (alexandre.schimel@niwa.co.nz)
Mashkoor Malik (mashkoor.malik@noaa.gov)
Marc Roche (Marc.Roche@economie.fgov.be)

Giuseppe Masetti (gmasetti@ccom.unh.edu)
Margaret Dolan (Margaret.Dolan@ngu.no)
Julian Le Deunf (julian.le.deunf@shom.fr)

Thanks to software developers

aQaPrs
4

et I’.‘ TELEDYNE CARIS

Everywhereyoulook™
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BSWG recommended processing stages

===
o e Raw data decoding (#1) |
Outputs
Radiometric ; il T
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Available Sept 2018

BSIP — Workflow

Evaluation of Multibeam Backscatter Consistency
through Comparison of Intermediate
Processing Results
BSWG: Majority of users use
SonarScope, FMGT, CARIS SIPS and MB System

\

Software developers requested to provide processed data

Ref: Malik et al. (2018) Lucieer et al. (2018)
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BSIP - Rationale
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Standard processing sequences

A same simple post-p i pplicd to the
same backscatter data using duﬂ'crcnl software suites can, in
some cases, provide significantly different results (Lucicer
et al. 2017). This situation is of course far from optimal
for quantitative science. The BSWG has recommended the
definition of standardized post-processing sequences, at
least for the initial stages, namely data reading and decod-
ing, gain compensations, and normalization (Schimel et al.
015). To check the i y of the p ing |
provided by various software suites, initiatives promoting
comparative tests on common data sets should be encour-
aged, in a similar fashion as for instance the “Shallow Sur-
vey” initiative developed for MBES bathymetry datasets
(Shallow Survey 2015).

Ref.: Lurton, X. and Lamarche, G., Backscatter measurements by seafloor-mapping sonars. Guidelines and Recommendations, GeoHAB BSWG, 2015.

User expectations for multibeam echo sounders backscatter
strength data-looking back into the future
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the increasing use of backscatter data. The limitation
regarding software was mentioned in relation to both acqui-
sition software packages and processing software packages
and that sometimes the data formats between the differ-
ent platforms were not compatible in the recent past. The
majority of users in the survey used the following soft-
ware: Sonarscope®”, QPS Fledermaus®, ArcGIS®, CARIS®
and MB Systems. From this list only Sonarscope®, QPS
Fledermaus®, CARIS® and MB Systems are able to provide
some level of backscatter data processing while ArcGIS
provides image analysis only once backscatter image has

n produced by the carlier listed software tools. Amongs
the four backscatter processing tools, users can apply back-
scatter corrections and produce mosaics (image process-
ing) with various levels of signal processing available. One
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BSIP - Original Goals

1.Identify processing stages and intermediate results
2.ldentify discrepancies in the processing stages

3.Develop consensus about standard processing chain,
nomenclature and metadata

Diversity in processing approaches

Welcomed as long as end users are clear on what was done and why?
With Proprietary software - This transparency is not available

Effect of each adopted processing method is beyond scope of majority of BS
users

Hence need of a an easy to validate test bench
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