Multibeam seabed classification on
the west Porcupine Bank, Irish margin
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Introduction

During the TTR 13- leg 5 cruise a program including sampling, sidescan sonar and video
dives was completed on the west Porcupine Bank,




Work Program- TTR13 leg5

«Sampling program
10 Gravity Cores — mounds/ i

*3 Box Cores— potential coral mounds aress

6 Dredges — fault scarps / edges canyon, intermound areas

1 Tv Grab sample- top of carbonate mound

eUnderwater video lines
*5 UTV lines—15 hoursof V. footage

fault scarps and

3 video lines targeting mound areas.
1 video line targeting scarp fault
1 video line targeting scour map

Overview main features

Southern Hezd of large submarine
canyon system

Por cupine Bank Canyon

Mound province

Thelarge cluster of carbonate mounds
occur between 700-1100 m water
depth.They are up to 220 m high, 800 m
wide and 2.5 km long

Glacial Ploughmarks

Iceberg ploughmarks, in  water depths between
400-515 m have been mapped in the most SE area.

5Km

Location plan- TTR13 leg5

7 Sidescan Lines

Distribution, morphology and
orientation of the mounds

Distribution

the fault scarp and the e. of

WDepths.
Min590m
Max:1100m
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Seabed Classification:
Definition

Seabed classification is defined as the organization of seabed types into discrete units
based on the characteristics of their acoustic response

Backscatter
image
Mosaic

Multibeam Seabed Classification:

This is a classification consisting of the segmentation of seabeds into discrete classes
based on the characteristics of acoustic Backscatter throughout a region.

A multibeam Backscatter image is formed by signal energy scattered back toward the
instrument. It is measuring the strength of that signal return.

The Backscatter variation of the image will be dictated by several parameters:
Geological, geothechnical, topographical, sonar geometry and system effects.

The resolution of the classification is directly related to the footprint, therefore system
specs and water depth
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What arewe exactly classifying ?

various phenomenathat appear in theimage data

Variation in the image caused by?
*Seabed type: Geophysical ,geotechnical
*Topography - roughness
Scattering regions
*System effects

Which seabed will beimaged?

That will depend on two main parameters:
1.- Type of seabed
2.- Frequency of the MB system
EM 120: Deep waters
Penetration: up to 10m
W Depth (dataset): 600-
2000m

Footprint~20m at 1000m
water depth

Erosion
features

we are essentially classifying processed digital images. Theseimage data is reflecting ,amongst other variables,
variation on the physical properties of the seabed. QTC uses a phenomenological approach, that is, it responds to the

0-10m

EM 1002: Mid-shallow waters
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« Species distribution

Sampling
Ground Truthing: Bottom Photo
Video
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\ MB Seabed -Bathymét.ry maps
Classification Maps «Trawlability maps - Hagdness
*Fishing hazard maps

Quester Tangent Multiview Seabed Quester

Basic statistics

Quantile and
histogram

Ratios based on
power spectra

Grey-level co-
occurrence
matrices

Fractal dimension

Feature extraction

Main statistical algorithms FFV Matrix

Mean, standard deviation, and higher-order moments are
indicative of acoustic impedance changes and interface
roughness.

These measure the distribution of backscattered
intensities at low resolution.

Ratios of log-normalised power in various frequency
bands provide good discrimination for classifying side-
scan images.

GLCMs describe amplitude changes over selected
distances and directions in the image patch, and are
widely used to assess texture. Analysis

Fractal dimension is a sensitive measure of the
distribution and structure of both backscatter and depth
variations.

3VECTORS

PC1 PC2 PC3

e . T
Classification: Process flow angent
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Clustering
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W.Porcupine MB Seabed Characterization QTC
Overview - Large scale

‘Scarps, moats ersosion features, High
Backscatter

Topographic control:Small mounds and
parts o large mounds.

Mixed area: sandy seabed with
scourmarks,erosion festures, High
Backscatter

]

Sand - Moderate Backscatter

‘Sand patches- intramounds areas

Sand -Low Backscatter

Specifications
t EM 120: 12Khz
— .
Tiles:1280x1280m Rectangles: 250mx250m
" - Incidence Angle: 0-60
Min Tile Size: Minimum size of atile (in metres).81m < 9
Percent Value Used to Split:75% Mode 2: 17

Continuoudly split the tiles until the total amount of aspecific classvalue in atile meets or exceeds the entered percentage.

W.Porcupine MB Seabed Characterization QTC

Mound area - small scale

‘Scarps, moas ersosion features, High
Backscater

Topographic control:Small mounds and
parts o large mounds.

Mixed area: sandy seabed with
scourmarks, erosion features, High
Backscatter

]

Sand - Moderate Backscatter

‘Sand patches- intramounds areas

Sand -Low Backscatter
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Preliminary conclusions

«Comparison SS-30Khz / MB Backscatter can enhance seabed facies
characterization.

« EM 120 acts as a shalow seismic device in the Lambert region. BS variation in
theimage primarily driven by volume scattering.

*Multibeam BS classification is more accurate in fairly flat areas.
*PCA reduction has proven to represent the diversity of the backscatter variation
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