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MESH Backscatter Workshop – Ulster University, Coleraine 

30th & 31st March, 2005 
 

MEETING NOTES 

Name MESH survey consortium Tele-
conference 

Meeting Date 30 – 31 March/2006 

Meeting Location  Respective offices Meeting Time  

Meeting Called by All Meeting Duration  

Meeting Notes Prepared by Jonathan White and Craig Brown 
 

Meeting Notes – Date 30-31/3/2006 

Purpose of Meeting Review survey data, analysis and survey plans for 2006  

Programme & Attendees Summary 

Workshop Programme: 

 
 
Attendees list: 

 
 

This workshop aimed to assess the understanding 
among geo-physicists, geologists and biologists of the 
information content of multibeam echo sounder 
backscatter and it’s use in delineating areas of the 
seafloor based upon the acoustic signal and inferred 
geological and biological facies and habitats. 
 
Discussions provided evidence of successful and 
uncertain classifications and while several different 
automated classification approaches were presented, 
the key to useful classification still appears to rely on 
ground truthing, empirical knowledge of the area being 
survey and user intervention in classifying areas. 
 

 

Meeting Agenda 
 Item No Item Duration Minutes 

1.  Introductions  

2.  Jon Davies, JNCC, UK – “Introduction to MESH” 
 
Jon Davies provided an overview of the aims and achievements of MESH to date. 
Details were provided regarding the MESH website and mapping website. 
The Map-Server (open source web GIS) is delivered through CMS. Data can be pulled 
straight into a desktop GIS. Maps will be available to all, at no cost. 
 
The (MESH) definition for  “habitat” was stated as: 
The physical and biological environment that support a particular biological community.  
This is described as the physical and biological characteristics of an area 
 
Further information regarding MESH is contained in the attached ppt presentation: 
“Davies ppt.pdf”. 
 

 

3.  Craig Brown, University of Ulster, UK – “Setting the scene” 
 
An overview of seabed mapping techniques and the problems associated with mapping 
sublittoral benthic habitats was given by Craig Brown (see attached ppt presentation 
“Brown ppt.pdf”).  
 
The presentation focused on how habitats are mapped and flagged up the main 
problems associated with linking in-situ ground-truthing to broad-scale acoustic data 
sets, in particular backscatter data from sidescan sonar and MBES. Case studies were 
presented of surveys in Loch Linnhe, Scotland, which have explored the relationship 
between sidescan sonar backscatter and seabed geological and biological 
characteristics, and of MBES surveys in the Minch, Scotland which have looked at 
mapping biogenic reefs. 
 
Finally, a number of questions were presented to the participants for consideration 
during the workshop: 
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• Advances in backscatter – where’s the technology heading? 

• Interpretation of backscatter – what are we measuring?  Can MBES backscatter 
be used as the primary guide for habitat delineation or surficial 
geology/sediment delineation? 

• Habitat delineation – automated routines…can these help us? Objective 
classification is clearly desirable 

• Can we further improve backscatter imagery? 

• How do we bridge the gap between in-situ data and remote sensed data? 
  

4.  Backscatter Data Collection 
 
Tim Le Bas, NOC, UK - Chair 
 
Keynote: Bill Danforth, USGS, Woodshole, MA, USA - “MBES Data Acquisition 
Issues, Methods and Strategies” 
 
Bill Danforth provided an overview of issues relating, primarily, to MBES data collection, 
although examples of sidescan sonar and interferometric sonar backscatter data were 
also included. Topics covered included transmit properties of systems and beam 
footprints, system compensations for power, gains, spherical spreading and attenuation. 
 
A range of different and commonly seen MBES acquisition problems and artefacts were 
presented. Issues relating to how these affect backscatter were covered and case 
studies illustrated how the backscatter imagery can be affected depending on 
acquisition parameters and post processing methods/techniques. Interpretation of 
backscatter imagery can be significantly influenced by the way the data is acquired and 
processed. 
 
 
Keynote: Véronique Lutes-Jégat, Marine Institute, Ireland – “The Irish National 
Seabed Survey” 
 
Véronique Lutes-Jégat provided an overview of the Irish National Seabed Survey 
(INSS). Information was provided on the survey strategy for this seabed-mapping 
programme. Details on data acquisition strategies and protocols were provided. MBES 
surveys on the Celtic Voyager and Celtic Explorer have used a Simrad EM1002 system. 
Bathymetry and backscatter are recorded. Examples from surveys where acquisition 
issues have resulted in different backscatter signatures were presented. The strategy 
adopted for processing MBES backscatter as part of the INSS was also covered in 
detail (see “Lutes-Jégat ppt.pdf”). 
 

 

 
 
 
 
 
 
 
 
 
 
 
 

 

5.  Backscatter Data Collection – Discussion: 
 
Following the keynote presentation a discussion session was chaired by Tim La Bas on 
issues relating to MBES backscatter data collection. The discussion covered topics 
including QA/QC of backscatter data, acquisition problems and data storage. The 
following are the main points, and recommendation arising from this session: 
 

• When combining data sets from two different surveys, a  ± 2 to 5 dB difference 
in BS between surveys would constitute a good join between surveys 

 

• When collecting MBES backscatter (and sidescan sonar data) it is important to 
record the raw data values, which enables reprocessing from source. Recorded 
values depend upon the systems and the approach of visualisation used. 
Similarly, good metadata records facilitate post-processing (and re-processing 
of data). 

 

• When collecting MBES backscatter (and sidescan sonar data) it is important to 
try to maintain acquisition parameters throughout any one survey. If settings are 
changed during a survey it is very important to ENSURE they are recorded. 

 

• Recommendation – record all settings; ensure that any changes are known of, 
avoid blackbox processes that change acquisition settings.   
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• Different IHO standards were discussed: For habitat mapping do we need 100% 
coverage? This was discussed at length. The conclusions were that it really 
depends on the purpose of the survey. Special order standard is required for 
high accuracy bathymetry. This may not provide optimal backscatter data. If 
habitat mapping is the primary focus of the survey (when accurate bathymetry 
may not be so important) then line spacing can be increased to cover more 
ground. If backscatter is the primary out put of the survey, the power needs to 
be kept low, to ensure non-linearity is not introduced. However, this will result in 
a need to keep the survey lines closer together, and hence increase the survey 
time.  Costs can be kept down if a compromise between hydrographic survey 
and backscatter quality can be reached, rather than conducting two separate 
surveys for two different purposes.  

 

• Water depth is a critical factor when deciding on what system to use.  In near 
shore regions MBES are slow and costly owing to smaller swath widths (10 –
15m water) while Interferometrics give a wider swath and therefore greater 
survey area to time and cost ratio.   

 

• Data formats: Most formats are readable and readers can be written / acquired. 
XTF format - not a good format for recording data.  Manufacturers are getting 
better at getting all data recorded with acquisition files.  (XTF is an export 
function, used quite commonly).  SEGY – corrupted data format from the 
1975’s, and many different types/ variations of SEGY now exist as the standard 
has “evolved”. 

 

6.  Backscatter processing and automated classification 
 
Colin Brown, NUI Galway - Chair 
 
Keynote: Tim Le Bas, NOC, UK - “Comparison of MBES BS & SSS for 
environmental mapping” 
 
Tim Le Bas presented a comparison of backscatter processing between MBES 
backscatter data and sidescan sonar backscatter processing. The presentation 
introduced and covered the physics of sonar, acquisition characteristics, processing of 
sonar data and concluded with a number of examples showing how post processing 
techniques can significantly improve the resolution of backscatter data which greatly 
increases the ability to delineate seabed features (and potentially habitats). See the 
attached “Le Bas ppt.pdf” for more details. 
 
Keynote: Jon Preston – Quester Tangent Corporation, Canada – “Principles and 
practice of Automated Classification” 
 
Jon Preston provided a Tutorial book covering this topic. The presentation provided an 
overview of the science of automated seabed classification, and ways that acoustic 
segmentation (i.e. delineation of the seafloor into areas with similar acoustic 
characteristics) can be achieved. Definition of Acoustic Seabed Classification: 
The organisation of the seabed into discrete units based on characteristics of its 
acoustic response. An overview was provided on how Quester Tangent’s Multiview 
software classifies MBES backscatter data. 
 
Keynote: Luciano Fonseca, CCOM/JHC, University of New Hampshire, USA – 
“Remote Estimation of Surficial Sediment acoustic Properties through the 
application of AVO Analysis to Multibeam Sonar Data” 
 
Luciano Fonseca presented a method which uses AVO analysis (Amplitude Versus 
Offset) for the classification of backscatter data (see “Fonseca ppt.pdf”). AVO analysis 
of multibeam data is a promising technique for acoustic seafloor characterization - 
(Inverse Problem). Better observations, i. e., radiometrically and geometrically corrected 
backscatter is a very important step towards remote acoustic seafloor characterization. 
The definition of better high frequency acoustic backscatter models is essential for 
understanding the acoustic signature of seafloor sediments. 
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7.  Backscatter processing and automated classification – Discussion: 
 
Following the keynote presentation a discussion session was chaired by Colin Brown on 
issues relating to MBES backscatter processing and automated classification. The 
discussion covered topics including data cleaning, image enhancement and automated 
classification routines. The following are the main points, and recommendation arising 
from this session: 
 

• Backscatter mosaics – flattening the angular response can both introduce and 
remove seafloor characteristics.   

 

• To perform classification on SSS data you really need bathymetry to drape it 
over.  To correct / extract an angular response the grazing angle must be known 
to get the true BS value out and not just the response from the slope of the 
seafloor. 

   

• Full access to the data is really necessary (Bathymetry and backscatter), to 
classify/ demark areas, not just a backscatter mosaic.   

 

• It was suggested by several workshop participants that extraction of quantitative 
values from the MBES backscatter (e.g. backscatter intensity or measures of 
patterns in the backscatter) may provide a means of assisting in delineation of 
habitats and seabed features 

 

• Understanding what the backscatter can tell us about the seabed environment 
is a crucial stage in the production if geological and habitat maps. Differences in 
MBES backscatter signatures over an area of seabed are likely due to a 
complex interaction of geological and biological characteristic. Backscatter 
relates to grain size, roughness and volume (subsurface qualities), as well as 
the biological components of the seafloor. 

 

• It is important to realize that benthic habitats are 3 dimensional. Incorporation of 
other water column parameters (e.g. currents, temperature etc.), when used 
alongside acoustic measurements of the seafloor, will likely provide a more 
robust way of delineating benthic habitats. 

 

 

 Day 2 Friday March 31st  

8.  Automated classification – common data set analysis 
 
Craig Brown, University of Ulster - Chair 
 
As part of the MESH project, MBES surveys have been conducted by the MESH North 
Western Shelf Consortium (Marine Institute, DARD/QUB, BGS, University of Ulster). 
One of these data sets, Stanton Banks 4, was selected for use for a common data set 
exercise. Research teams were invited to process the backscatter data from this area 
using their own classification/processing protocols. The results from this exercise were 
presented by each of the research groups/teams who participated in the exercise. A 
brief summary of the approaches each team adopted, along with a copy of their 
classification (as pdf files) is presented below: 
 
Tim Le Bas – NOC, UK. 

• Results from a basic analysis and classification using PRISM – The Processing 
of Remotely-sensed Imagery for Seafloor Mapping – were presented. This 
approach creates join lines through overlap between two adjoining swaths. Four 
acoustic classes were identified using unsupervised classification.  A basic 
classification achieved which still shows many facets of the survey. For details 
see “Le Bas ppt” above. 

 
Ivor Marsh - NUI-Galway, Ireland 

• Results from unsupervised classification of the multibeam backscatter mosaics 
using artificial networks were presented. A Kohonen competitive neural network 
was used to classify the data. Results were compared with IsoData 
classifications. Intensity and texture features of the backscatter were used in the 
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classification. For details see “Marsh ppt.pdf”. 
 
Olga Gómez Sichi – University of Bath, UK. 

• Results from a classification carried out using an approach developed at Bath 
University (TexAn – textural Analysis) were presented by Olga Gómez Sichi 
(working with Philippe Blondel, Bath University). Texan is usually used for the 
classification of sidescan sonar data, and this was the first time it has been used 
to classify MBES backscatter data. Texan uses Grey level Co-occurrence 
Matrices to classify the data, and details of the classification approach are 
provided in the “Gómez Sichi ppt.pdf”. The preliminary results from the 
classification were presented and a large number of acoustic classes were 
identified (~40 classes). It should be noted that many of these classes would 
likely be grouped together upon further investigation of the data, and early 
results indicate that Texan is bringing out the main features and boundaries 
within the data set. The classification would likely be improved through a 
supervised approach once ground-truthing data is available.  

 
Ben Radford - Uni. Western Australia (presented by Jonathan White, Marine Institute) 
Paul Kennedy - FUGRO – Australia (presented by Jonathan White, Marine Institute) 

• Two presentations were given by Jonathan White covering work underway in 
Australia. See the attached files (“Radford ppt.pdf” and “Kennedy ppt.pdf”) for 
details. 

 
 
Luciano Fonseca - CCOM/JHC, University of New Hampshire, USA 

• Luciano Fonseca presented the results of the classification of the common data 
set using the AVO analysis approach described during his keynote presentation.  
The importance of removing acquisition features from the data prior to 
classification was stressed, and “cleaned mosaics” were resented. The AVO 
approach was applied and Inverted Properties – Impedance, Roughness (cm) 
and Grain size – were mapped using this approach. These are presented in 
“Fonseca ppt.pdf” above. 

 
Jon Preston – Quester Tangent Corporation, Canada. 

• Results from classifying the backscatter from the common data set using QTC 
Multiview were presented. This approach segments the data based on acoustic 
characteristics (mean, standard deviation and higher-order moments, histogram 
and quantile, power spectra, grey-level co-occurrence matrices and fractal 
dimension). Results revealed an optimum of 12 acoustic classes (see “Preston 
ppt.pdf”). 

 
 
DISCUSSION: 
Craig Brown, University of Ulster - Chair. 

• The exercise revealed some very interesting results.  
 

• The common data set will be ground-truthed as part of the MESH work in June 
2006.  

 

• It was proposed that the segmented acoustic classes from each classification 
approach described above be used to design forthcoming ground truthing 
sampling (MESH cruise - RV Croysets 13 – 23 June 2006). 

 

• A range of ground-truthing techniques will be available during this cruise (ROV 
and drop camera, video trawls, Box corers, Hammon grabs etc).  In addition, 
“blind” random sites will be taken to establish – and indeed TEST how the 
classifications fit.  

 

• Ground truthing data should be made available to the 6 groups to see how this 
changes the classifications. 

 

• There was wide agreement amongst the workshop participants that publication 
of the exercise through a spatial issue of a journal would be very beneficial. 
Craig Brown/Philippe Blondel will look into this in the coming months. Various 
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journals were discussed but a decision will be made in due course and those 
involved will be approached. The structure of the special issue would be an 
opening paper introducing the common data set and providing a synopsis of the 
workshop, followed by individual papers on each of the classification 
approaches, concluding with a paper including the ground-validation data. 

 

9.  Data interpretation and map production 
 
Craig Brown, University of Ulster - Chair 
 
Keynote: Jane Denny, USGS, Woodshole, MA, USA – “Strategies for production of 
seabed geological and habitat maps in the USA”. 
 
Jane Denny provided an overview of the Habitat Geoscience & Geologic Framework 
used by the USGS in their Coastal & Marine Geology Program. The approach is 
designed to classify and address geology, biology and oceanographic attributes and 
Natural and anthropogenic processes affecting habitat. Sub surface geology is also 
considered and has proved to be important in classifying habitat owing to ability to 
define glacial muds breaking though younger depositional silts. A number of different 
mapping strategies were described along with case studies. Different strategies 
incorporating suites of equipment depending on the environmental parameters (e.g. 
water depth) were covered. Further details can be found in “Denny ppt.pdf”. 
 
Keynote: Roger Coggan, CEFAS, UK -  “Data Interpretation and Map Production.” 
 
Roger Coggan presented finding from a number of seabed mapping studies undertaken 
by CEFAS, primarily using sidescan sonar. Case studies from the English Channel were 
presented which have used a range of techniques to map seabed sediments and 
habitats. Facies delineated by acoustic surveys were found to be an accurate 
representation of the study site. Directed ground-truthing sampling adequately described 
biological & physical characteristics of the area and the acoustic facies were found to be 
ecologically significant units. Further details can be found in “Coggan ppt.pdf”. 
 

 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

10.  Data Interpretation Group Exercise – and discussion on data interpretation.  
 
Craig Brown, University of Ulster - Chair 
 
A short exercise was run to compare how an identical data set can be classified using 
geophysical, geological and biological attributes (see “Group exercise ppt.pdf”). A 
subset of a data set was provided by the Geological Survey of Canada consisting of 
seabed photographs (with accompanying information) from 15 ground-truthing stations 
on Browns Bank. The workshop participants were divided into 3 specialist sub-groups - 
geophysicists, geologists and biologists – and each sub-group was asked to group the 
ground-truthing stations based on (assumed) geophysical characteristics, geological 
characteristics or habitat (biological) characteristics respectively. 
 
The consensus between the groups was that this exercise was quite difficult and 
highlights the importance of a robust classification approach. There was disagreement 
between the three sub-groups as to how the samples would be classified based on their 
acoustic, geological and biological characteristics:  
 

• The Geophysicists proposed that the stations would be divided into four classes 
based on their acoustic characteristics.  

• The Geologists also suggested that the sites could be broken into four 
characteristics based on their geological characteristics, however, the 15 
stations were not divided into the same four classes as those derived by the 
geophysicists.  

• The Biologist identified 7 broad classes based on biological/habitat 
characteristics evident in the seabed photos.  

 
This exercise highlighted the many problems when trying to link geophysical, geological and 
biological data sets to make seabed surficial geology and habitat maps. This issue arose many 
times during the discussion, and illustrates that there are no clear recommendations as to how 
habitat maps should be produced at this moment in time. There was wide agreement that a multi-

 



 

MESH Backscatter Workshop – University of Ulster.   

Thursday & Friday 30th & 31st March, 2006 

C.J.  Brown and J. White Page 8 of 10 12/2/2019 

technique approach often assists in the production of seabed habitat maps. Further research is 

required to establish the most robust approach to mapping habitats. Discussions provided 
evidence of successful and uncertain classifications and while several different 
automated classification approaches were presented, the key to useful classification still 
appears to rely on ground truthing, empirical knowledge of the area being survey and 
user intervention in classifying areas. 
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Name Organization email address Attending EXPERT GROUPS  

       

Craig Brown UU c.brown2@ulster.ac.uk 1 1  1= Biology 

Rory Quinn UU RJ.Quinn@ulster.ac.uk 1 3  2 = Geology 

Bernie Lafferty UU b.lafferty1@ulster.ac.uk 1 3  3 = Geophysics 

       

Matt Service DARD Matt.Service@dardni.gov.uk 1 1   

Annika Mitchell QUB a.j.mitchell@Queens-Belfast.AC.UK 1 1   

       

Fernando 
Tempera 

St Andrews 
University 

fnct@st-andrews.ac.uk 1 1   

       

Tim LaBas NOC tlb@noc.soton.ac.uk 1 3   

Veerle Huvenne NOC vaih@noc.soton.ac.uk 1 3   

Veit Hühnerbach NOC vhh@soc.soton.ac.uk 1 2   

       

Olga Gomez Sichi Bath University pyxomg@bath.ac.uk 1 3   

       

Roger Coggan CEFAS r.a.coggan@cefas.co.uk 1 1   

Bill Meadows CEFAS w.meadows@cefas.co.uk 1 3   

Annie Brown CEFAS a.k.brown@cefas.co.uk 1 3   

Koen Vanstaen CEFAS k.vanstaen@cefas.co.uk 1 3   

       

Dave Long BGS dal@bgs.ac.uk 1 2   

Alan Stevenson BGS agst@bgs.ac.uk 1 2   

Christian Wilson BGS ckw@bgs.ac.uk 1 2   

Heather Stewart BGS hast@bgs.ac.uk 1 2   

Mike Sankey BGS  1 2   

Angela Morando BGS amoranda@bgs.ac.uk 1 2   

Carol Cotterill  BGS cjc3@noc.soton.ac.uk 1 2   

       

Jon Davies JNCC jon.davies@jncc.gov.uk 1 1   

Neil Golding JNCC Neil.Golding@jncc.gov.uk 1 1   

Viv Blyth-Skyrme JNCC Viv.Blyth-Skyrme@jncc.gov.uk 1 1   

       

Jonathon White MI Jonathan.White@marine.ie 1 1   

Fabio Sacchetti MI fabio.sacchetti@marine.ie 1 3   

Jason Clarke GMIT/ MI jason.clarke@marine.ie 1 1   

Veronique Jegat  MI veronique.jegat@marine.ie 1 3   

       

Ronnie van 
Overmeeren 

TNO ronnie.vanovermeeren@tno.nl 1 3   

       

Steven Dewey Seastar info@seastarsurvey.co.uk 1 1   

Magnus Axelsson Seastar info@seastarsurvey.co.uk 1 1   

       

Isabelle Du Four Gent University Isabelle.DuFour@UGent.be 1 2   

       

Evanthia Karpouzli Scottish Executive Evanthia.Karpouzli@scotland.gsi.go
v.uk 

1 1   

       

Tim Mackie EHS Tim.Mackie@doeni.gov.uk 1 1   

Joe Breen EHS Joe.Breen@doeni.gov.uk 1 1   

Joanne Hanna EHS joanne.hanna@doeni.gov.uk 1 1   
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Colin Brown NUI Galway colin.brown@nuigalway.ie 1 3   

Ivor Marsh NUI Galway imarsh@indigo.ie 1 3   

Klaus Leurer NUI Galway  1 3   

       

Kerry Howell Plymouth University kerry.howell@plymouth.ac.uk 1 1   

       

Luciano Fonseca UNH luciano@ccom.unh.edu 1 3   

       

Bill Danforth USGS bdanforth@usgs.gov 1 3 or 2  

Jane Denny USGS jdenny@usgs.gov 1 2 or 3  

       

Jon Preston Quester Tangent jpreston@questertangent.com 1 3   

       

  TOTAL ATTENDING 44    

 


