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Introduction

▪ Backscatter is considered an important predictor of seabed

classification and a surrogate for benthic habitats (Lurton, 2010;

McGonigle et al, 2014; Montereale-Gavazzi, 2018);

▪ Multispectral MBES backscatter has been developed to characterize

the seabed in greater detail, yet methods for the use of these data

are still being explored.
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Harris and Baker, 2020



Methods
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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.



Data collected

▪ Bathymetry and backscatter were 

acquired by a R2Sonic 2024 

echosounder;

▪ Operating frequencies: 170, 280, 400, 

and 700 kHz;

▪ All systems were integrated into the QPS 

QINSy software for the data acquisition;

▪ Post-processing was carried out using 

QPS Qimera and QPS FMGT.
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Results and discussion

M
en

an
dr

o 
et

 a
l, 

20
22

. A
pp

ly
in

g 
a 

m
ul

ti-
m

et
ho

d 
fr

am
ew

or
k 

to
 

an
al

yz
e 

th
e 

m
ul

tis
pe

ct
ra

l a
co

us
tic

 r
es

po
ns

e 
of

 th
e 

se
af

lo
or

▪ The general trend of textural variations can be

visualized using the GLCM variance.



BS Angle

BS Frequency
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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 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.

▪ The angular response curves can be

broadly described in three main groups.
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▪ 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

▪ The combination of PCA and

density-based clustering enabled

synthesis of a large number of

backscatter data layers to inform
seabed classification.



Conclusions
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▪ 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.

▪ Density-based clustering enabled the

integration of results from multiple

approaches to produce a comprehensive

unsupervised classification of the seabed

using multispectral acoustic data. Both

image-based and ARA approaches produced

input components for the final classification,

and the combined use of both helped to

ensure that all relevant information was

included.
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Thank you!

E-mail: pedromenandro@gmail.com

M
en

an
dr

o 
et

 a
l, 

20
22

. A
pp

ly
in

g 
a 

m
ul

ti-
m

et
ho

d 
fr

am
ew

or
k 

to
 

an
al

yz
e 

th
e 

m
ul

tis
pe

ct
ra

l a
co

us
tic

 r
es

po
ns

e 
of

 th
e 

se
af

lo
or


