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Outline

Background
— The backbones: INSS, INFOMAR,...
— Large-scale, deep-water mapping issues

Deep-water physical seabed characterization
— Objectives

— Challenges

— Strategy

 Data: QC, scales, validation, ...
 Methodologies

Results
Discussion and Future work



INSS 2000- 2005 & INFOMAR 2006 - 2009
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The skeleton

Billions and Billions
of Deep Echoes




Goals

Top objective: to develop a comprehensive physical
environment seabed database for deep waters, primarily
based on multibeam data, for multipurpose applications.

1. To derive and relate seabed sediment classes
based on MBES backscatter image classification

2. To derive geomorphological classes and layers
by using multibeam bathymetry

3. To validate and groundtruth this classification by
using existing seabed samples, video,....



MBES Bathymetry
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Our Data challenges

e Pros:

— Consistency:1
platform, 1 system,
short time

— Survey Planning

e Cons:
— Different years
— 3 pulse lengths...
— Depth range (scales)
— Scattering domains
— The weather!



Supervised image classification

1. Data preparation
— Cleaning
— Filtering

2. Processing

— Feature extraction
¢ QC/QA

* |dentifying artefacts
— Training areas
— Survey integration

3. GIS management




Image Segmentation Features

> 1000 m WD

Mean backscatter — tonal feature



Image Segmentation Features

> 1000 m WD

Quantile backscatter - tonal feature




Image Segmentation Features

> 1000 m WD

Standard deviation backscatter - variance feature



Image Segmentation Features

> 1000 m WD

Contrast backscatter — textural feature



Image Segmentation Features

> 1000 m WD

Pace backscatter — textural feature



Image Segmentation

Results
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Image Segmentation
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Image Segmentation
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Image Segmentation

Results
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Moderate BS sediment 1



Image Segmentation

Results

Class 5 e

Soft sediment — high textural 5




Image Segmentation

Results

Class 6 _ N —

Hard substrate: rock outcrop to slope control,...




Image segmentation
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|dentification of Seabed Bathymetric Features




. Bathymetry Derivatives

W <G -
Al A —
“'l\.—l..;__r_! L

Spatial Analysis
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Discussion

Data preparation (e.g. QC & filtering) and processing
strategies are key to separate the useful BS from the rest
(artefacts,noise,redundant data or inconsistent)

Less data coverage and more interpolation to develop a
robust baseline classification. Filling the gaps and refining
on the characterization stage

Image classes show that backscatter data, at these
frequencies and footprints,are a consistent and robust tool
to discriminate between similar soft grounds, but not a
good discriminator for hard seabeds

Statitistical analysis: Moderate to high correlation between
the 5 variables. Quantile/mean; pace/contrast and stdev.
Stdev looks like the more continuous and less affected by
system artefacts or sonar geometry factors



Present status and future work

15t stage: large-scale BS classification
completed.

2"d stage: characterization-ongoing
Bathymetry classification
Geophysical characterization

Ongoing multidisciplinary groundtruthing
(once a year)
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