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= Here, we evaluate the potential for seabed discrimination using multispectral backscatter data within a multi-method framework
(image-based and angular dependence based methods). The data were therefore summarized using a combination of
dimensionality reduction and density-based clustering, enabling hierarchical spatial classification of the seabed with sparse
ground-truth.
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Data collected
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) _ | = All systems were integrated into the QPS
T QINSy software for the data acquisition;

N ® 280kHz - 0.72°x1.43
\ ® 400kHz - 0.50°x1.00°
N ® 700kHz - 0.30°x0.60°
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Results and discussion
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= The general trend of textural variations can be
visualized using the GLCM variance.
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Results and discussion
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400 KHz
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= The results demonstrated that, for most of the area,
decreasing backscatter was associated with increased
incidence angle and frequency. The exception occurs
over the high-backscatter feature, which marks a region
with high scattering across the entire swath.
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= The angular response curves can be

= The results demonstrated that, for most of the area, broadly described in three main groups.

decreasing backscatter was associated with increased
incidence angle and frequency. The exception occurs
over the high-backscatter feature, which marks a region
with high scattering across the entire swath.

@\
o
@\
-3
SE
T
[TT]




Results and discussion

The combination of PCA and
density-based clustering enabled
synthesis of a large number of
backscatter data layers to inform
seabed classification.

First, two broad, well-defined
clusters were evident at a
reachability distance of 0.88.
These results agree with
general trends observed for
many of the backscatter
layers.

Cluster 1, which occurred
across the full extent of the
study area, could be further
divided at a reachability
distance of 0.48 to produce
four sub-clusters
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Menandro et al, 2022. Applying a multi-method framework to
analyze the multispectral acoustic response of the seafloor
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Conclusions

= Here, backscatter mosaics potentially
suggest two or three seabed classes, while
the angular response curves at the 12
sample sites suggest at least three classes.
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= Density-based clustering enabled the ot 4 = o G

integration  of results from  multiple . toselosr L g Gt B
approaches to produce a comprehensive = ST 5 —

unsupervised classification of the seabed & B
using multispectral acoustic data. Both g oot [om [ vie |10 Janiur
image-based and ARA approaches produced " o oot {om e |0 o loulon
input components for the final classification, T Soces st s | s o lowlom
and the combined use of both helped to coc 2 T $1 56| a1 —|_war_lowlo

ensure that all relevant information was
included.

Pie charts indicating grain size contents 4
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B % Coarsesand M 9% Silt
% Medium sand ll % Clay

EGUssEy 202




? frontiers
In Remote Sensing Acoustic Remote Sensing

A& secTion ABOUT ARTICLES RESEARCH TOPICS FOR AUTHORS ™ EDITCRIAL BOARD

< Articles

ORIGINAL RESEARCH article ,.)
Front. Remote Sens., 30 March 2022 | https://doi.org/10 2389 /frsen 2022 860282

Check for
up

analyze the multispectral acoustic response of the seafloor

o
——
i

—

o

=

[

e

©

| -
y—
=

o
<
ey

@

&
=

S

e

©

o))
£
=

S

o
<C
N
N
o
N
©
e

(D)

o

| -
S

c

©

c

()
=

Applying a Multi-Method Framework to Analyze the
Multispectral Acoustic Response of the Seafloor

Pedro S. Menandro'*, ‘ Alex C. Bastos!, Benjamin Misiuk?® and m Craig J. Brown?

IMarine Geosciences Lab, Departamento de Oceanografia e Ecologia, Universidade Federal do Espirito Santo, Vitéria, Brazil

2Seascape Ecology and Mapping Lab, Department of Oceanography, Dalhousie University, Halifax, NS, Canada

EGUssEy 202




Thank you!

E-mail: pedromenandro@gmail.com

LaboGeo

>’ Marine Geosciences Lab/UFES m momde B EC.@. M E

s UNIVERSIDADE FEDERAL DOCE Benthic Ecosystem Mapping & Engagement
e ‘ SEAM DO ESPIRITO SANTO MAR AN @Fl PROJECT

Seascape Ecology & Mapping Lab

analyze the multispectral acoustic response of the seafloor

o
—-—
i
—
o
=
[
e
©
| -
y—
-
o
=
=
@
&
=
>
e
©
o))
=
=
S
o
<C
N
N
o
N
©
——
(D)
o
| -
e
c
©
c
()
=

EGUssEy 202




