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The problem

1. Seabed imagery is collected every day f
in UK 4 3%
— Survey target/s and design;
— Sampling platform;
— Data processing and analysis;
— Product/s.

2. Some of this is archived (e.g. MEDIN)
and can be shared with others




The problem

3. Appropriate use of shared data
requires knowledge of why data were
collected, where they were collected
from, how it happened and what was
done to them

— Standards!

4. The ‘why, where, how and what’ are
not known for majority of seabed
Imagery in the UK




The problem

5. Consequences:
— All imagery data cannot be shared,;
— Additional survey effort needed across UK;
— Additional analysis effort needed across UK;

— Potential for poorer quality of imagery data
without standards.
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Imagery annotation approaches

Coavemanrs and ra Ardinatinn

Overarching guidelines and purposes for imagery

Identify and define range
12 of main purposes for using
benthic imagery

Identify standard
requirements for grouped
main purposes (CORE
PURPOSES) and create
standard table and
decision tree flowchart

Guidance for entire imagery
analysis work flow (design,
analysis, randomisation,
annotation, statistics),
including decision tree
flowchart
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Develop guidance on determining
appropriate sampling units from
imagery data sets, including
15 aggregation criteria (e.g. randomness)
to meet minimum sample size
recommendations for different
purposes and targets

Develop minimum data
17 standards for imagery core
purposes

Develop minimum
requirements for acquisition
that meets the needs of each
common purpose, to include

assurance that minimum
sample sizes are attained for
each purpose

Alignment of imagery
acquisition parameters with
minimum sample size
recommendations and
sample selection criteria for
each core purpose

in-house and contracted
analyses, including time and

specifications

Develop minimum standards
for data quality and apply to

budget estimates in contract

Explore imagery cost
models for standard
development, research,
training and data
dissemination

*

Create a machine learning
and annotation user
‘group’ for the UK

L]

=== Define data format
specifications necessary for
55 machine learning algorithms
to work, as well as export
formats for biologists to use
(e.g. csv files)
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Imagery annotation approaches
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Task Task name and description Priority Suggested
no. deliverable/s
Identify and define range of main purposes for using benthic H Defined range of
imagery standard purposes
o Send questionnaire out to Big Picture Group to determine for using benthic
uses/purposes of benthic imagery, how it is acquired, why it used, imagery
how it is processed and what products are produced.
Identify standard requirements for grouped main purposes (CORE H Core purposes for
PURPOSES) and create standard table and decision tree flowchart using benthic
Purposes grouped by similarity to represent core purposes - imagery imagery and
products/outputs must form the basis of each core purpose. Core minimum
purposes structured into hierarchy of minimum standard for all requirements for
13 | imagery, general level (mapping) and then specific level (monitoring). each purpose

Decision-tree flowchart produced to help users identify their
purposes. Cost of implementing each purpose must be considered.
Core purposes will be used to develop basic minimum standards for
data outputs and working practices in future.

Decision-tree
flowchart to identify
user purposes




Task Task name and description Priority Suggested
deliverable/s
no.
Develop minimum data standards for imagery core purposes H Imagery data output
Consider the most appropriate levels that an analysis needs to reach standards for
for each purpose. Could use MEDIN data ingestion standards to standard purposes
= develop standards for each core purpose (this would make all data
collected under each purpose compliant with MEDIN). However, data
standards must be cost effective and sustainable to be implemented
so task will need to consider this aspect too.
Develop minimum standards for data quality and apply to in-house Data quality
and contracted analyses, including time and budget estimates in standards for in-
contract specifications house and
19 Task involves developing data quality standards that can be quickly contractual analyses

applied to raw imagery data sets to ensure they are fit for purpose,
i.e. they are fit for annotation, further analysis and data storage later
on.




Benthic imagery purposes

1. The aim of this project is to develop
guidance on the minimum
requirements for a range of different
uses of benthic imagery In the
United Kingdom

2. This guidance aims to underpin the
development of future imagery
standards
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Consultation with BPG

Two phases:

1. Questionnaire
— 28 mixed structure questions
— 100 individuals from across 39 organisations




Questionnaire

Purposes (20):

e.g. scientific research, MPA
monitoring, training, PR,
licensing, advice on
operations

Target features?
What do you
record?

Sampling
designs?

What software
do you use?

What do you

count? How

do you count
it?

Sampling

equipment?
Imagery

resolution?

Frequency
of
collection?

What are
your costs?

Do you use any
standards?

Which ones? Do you share

you data
afterwards?

Do you have any

Quality

Assurance? What products

are generated? ™o
- -




Consultation with BPG

Two phases:

1. Questionnaire
— 28 mixed structure questions
— 100 individuals from across 39 organisations

2. Follow up one-to-one interviews
— 26 x 1 hour interviews conducted




Analysis of

responses from

Big Picture




Analysis of responses from BPG

e Questionnaire recorded 110 responses from 38
iIndividuals

« Raw results - Purposes:

Mapping of seabed, habitats and species 30
Mapping conservation features 29
Testing novel technologies and techniques 24
Detection of trends in conservation features

(for status assessment) 24
Assessment of fishing impacts 20
Public engagement, education and outreach 19
Environmental Impact Assessment 15
Identifying and characterising new species 14
For training purposes 14

Detecting trends or changes 14




Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38
iIndividuals

* Raw results — Target features:

m A target habitat (including reefs).

m Designated or potential conservation
features.

m A target species.

m A target sediment or substrate type.

Y.

m A target community type.

m Infrastructure.




Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38
Individuals

 Raw results — Frequency:

B One-off dependent on research
or client demands

m Repeated monitoring/survey as
and when client requests it

® Regular monitoring —
once a year

® Regular monitoring —
at least twice a year

® As and when it comes up but

generally at least once a year !




Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38

Individuals

* Raw results — Sampling apparatus:

7\\

A

= Diver operated camera

m Remotely Operated Vehicle (ROVs) —
general / inspection class

= Drop down camera — off-bottom towed system —
towed body not intentional contact with seafloor

m Drop down camera — hand deployed system

= Drop down camera — bottom towed system —
sledge in physical contact with seafloor

= Remotely Operated Vehicle (ROVs) —
micro / mini / eyeball class

m Remotely Operated Vehicle (ROVs) —
light work / heavy work class

m Drop down camera with freshwater lens apparatus —
off-bottom towed system -

towed body not in intentional contact with seafloor
m Autonomous Underwater Vehicles (AUVs) —

survey class




Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38
Individuals

* Raw results — Sampling design:

B Targeted imagery collection at
locations known to contain the
target, e.g.
species/habitat/structure

m Haphazard/random sampling
across area but stratified in
some way

® There is no standard approach
for this

m Target imagery collection at
locations historically sampled

(e.g. monitoring stations) E




Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38
Individuals

« Raw results — Quantification method:

® Presence or absence of target/s
m SACFOR scale

= Abundance counts

m Percentage cover

® Point counts

m | don’t know

Y.



Analysis of responses from BPG

* Questionnaire recorded 110 responses from 38
Individuals

* Raw results — Output standards:

® Internal QA processes and
standards

m MEDIN data standards

m Client review

m Scientific peer review

®m Working group review

Y.

® None




Analysis of responses from BPG

e Questionnaire recorded 110 responses from 38
iIndividuals

* Raw results:

— Lumped, summarised, ranked, separated, re-
categorised...even non-parametric multi-metric testing
applied (bray-curtis similarity matrices)

L1Purpose Scientific research MPAmonitaring Invasive species Advice on aperati
L2 Purpose 1dentifying and Mapping of seabed, fishing Marine archaeok Fisheries andstock | Mapping Detection of trends in Other Public engagement, |For training purposes | For marine licencing | Ecological T F Toassessthe Envi T

characterisingnew  habitats and species  impacts and heritage ar i i e education and purposes i offshore i A

species (for status outreach industiial activites  management

assessment) practices
"Other” Purpose Artemptto quantity
sensitivity of features Impact Dssessment

Percentage Total I 3684 Tasss 52.63% e B3.16% 26327 50.00% 36.84% 334
Number Main 2 22 s 1 13 1 1 3 1
Percentage Main 13.16% 263% 34.21% 5.26% 7.89% 263% 184
Percentage P1 263% 263% 18.42% 0.00% 0.00% 0.00%
Percentage P2 0.00% 10.53% 7.89% 0.00% 10.53% 0,004 263% 0.00%
Percentage P3 263% 7.89% 263% 0.00% 5.26% 263% 263% 5.26% 263%

Target Feature

Primary End User

MPAs?

Frequency

Equipment

A target speci RN 55% : 1 3 f00%
A target habita 86% 4 30 100%
A target sedim: 100%
A target commt 1002

Designated or 100
Infrastructure g
Cultural herita

Anthropogenic]

Varies

Government

Academia (sci
Open access

Don’t know
o
Yes

Ad hoc depenc
Regular monitd]
Regular mo

When budget 3

Diver operated
Remotely Ope:

Remotely Oper,
Remotely Oper.
Hybrid remotel:
Autonomous U/
Drone (e.g. UA

Remote sensil

Surveyor-oper
Drop down ca
Drop down ca
Drop down ca
et




Invasive species ecological status

ﬂblic engagement, education

and outreach

- Marine archaeology and heritage

Ground truthing or validating data

collected for inshore development

Attempt to quantify sensitivity

of features

Advice on inshore and

offshore developments

< For marine licencing purposes

vFor training purposes

Identifying and characterising

new species

ﬁd truthing or exploratio

Q to offshore industry activity

To assess the impacts of offshore
Wﬁal activities

¢ Environmental Impact Assessment

To assess the effectiveness

of management practices

(ﬂ;ﬁ)ing conservation featu

® Mapping of seabed, habitats

[P

Detection of trends in

\ 'conservation features

A Assessment of fishing impacts

/I'—esting novel technologies
vnd techniques

<1 Fisheries and stock assessment —>

@ MPA impact assessment




Research and/or Development of Novel

Purpose Marine Archaeology and Heritage Fisheries Stock Assessment Identification, Training and Public Outreach Full Seabed Ch. isatic Human Activiti
Technology
" 6 o Ir 12 i or for : o " I ir it izatic i
d Specific P a I8 testing new :cqln Rion téchiiqus of techiclogies | [Jmeadh 2o ea Sifcl 3 Sy el T b
targetz but yaried 3pprosches to scquisition. Does not use quantitative quisition. i i iz, A g & A sbiotic festures. quizition. | 32 biologi joti ied Sppr q W[ azsemeik ofleniiz oacsmcnt of MipackaTaigdiablsiagicn sad
g - S v i v A uze quantitative 3pprosches in anslyziz. Limited or no standards, metadats [ | 7 3 i i 5 abiotic festures. 3
3 Industry zpecific standardz, metadata rich. u ez quantitative approaches in analys I.xmlled standards, metadata rich. q
i and metadata rich. Limited scquisition ztandardz.
lapping conzervation features
§ - Mispping of sabed, habitata nd species
'P;‘:hi c."g:?mf-"l anecies - Marine licencing - Datection of trendz in conservation features.
Includes - Neprops stock monitor FONAR AR RS - Advice on inshore and offzhore developmentz = i i i
i ion pric i activity - £ fishing
impactz, industrial i i i )

data for inzhore

Targeted feat,

Cultural heritage azzets

Biclogical
Abiotic

ic
Dezignated or potential conservation features
Infraztructure

Designated o potential conzervation featurez

ic
Dezignated or potential conservation features
Infraztructure

Biologicsl
Abioti

Designated or potential conzervation featurez

Can be stills and videos collected along 3 transect uzing 3 range of

il or ing ” o » . | 2 collect pproache (c.g. diver, | Can be ztills and videos collected along 3 tranzect uzing 3 fange of
methodz (¢.g. hand deployed drop camers, ROV, AUY, drone). No et ramele T ok ROvS AUVE] - AYEh | drop cameraz, ROV, AUV2). Sampling designs tend ifi no| i ). Stratifi i approaches (¢.g. diver, drop cameraz, ROVz, AUVz). Stratified zampling.
standard approach to zampling design. i e e REO¥e AR & standard approach for sampling methodz. designz. designz.
Acquisition aad analysis standards ICES g and procedures NMBAGC NMBAGC
(ESSENTIAL) ety paciiicebinadg i p'o«am. plosctine e st plocsinee Internal procedures Internal procedures
NCC
Additional acquisition and analysis og:.:n
standards NMBAGC NMEBAGC NMBAGC DHY.
(OPTIONAL depeading on project) s
CEFAS
Featare recorded for id
it Ppurpozes MUST be clearly imagery. o i
Could be: a3 zubset (targat taxa for project; Aphia D)

Ideatified features
(ESSENTIAL)

Cultural heritage azzets

Taxa cubset (target taxa for project])
Habitats

Substrata

All biological taxalzubzat
Taxa morpologiesitaxs subset morphotypes
Habitatz
Substrata
icial structurestobjects

Lnotat(oyipn ookt tih D)
Taxa morphotypes for zubset (all e taxa)
Habitatz
Substrata

Taxs morphotypez ior »ub»u [ ideatfbls )

Sub.uata
sl structureslobjects
Anthropogenic activity

Biological taxa (sl identifisble taxs; Aphia ID)
Taxa morphotypes (all identifiable taxs)
Habitatz
Substrats

Designated or potential conservation features

Additional ified features
(OPTIONAL depnd ag on project)

Taxa zubzet (target taxa for project)
‘Taxa morphotypez for subzet (all identifiable taxa)
Habitatz

Substrata
Artificial structureslobjects
thropogenic activity
Litter

Bislogical taxa (allidentifisble taxs; phia ID)
%3 morphotypez (allidentifiable taxs)
Designated or potential conzervation features
Atificial structurestobiects
Anthropogenic sctivity
Litter

Biological taxa (all identifiable taxa; Aphia ID))
Taxa morphotypes (all identifiable taxs)
Decignated or potential conservation festurez
Antificial structurestobjects
Anthrapogenic activity

Biological taxa (all identifisble taxs; Aphia ID)
Taxa morphotypes (allidentif
Designated or potential conservation festures

Antificial structurestobjects
Anthropogenic activity
Litter

wantification methods Presencelabzence Prezencehabzence Annduce e
(ESSENTIAL) Presencelabsence ‘Abundance i 5 o 3 Percent cover Percent cover
Alternative quantification methods Abidwnce Paint countz and frequency cellz (being explored) Point countz and fraquency cellz (being explored)
o Presencelabsence of additional taxs Presencelabzence of sdditionsl taxa SACFOR Parcent cover < A A et

(OPTIONAL depeading on project)

e SiX core purposes with ES

recommended standards for:

Acquisition of imagery
Features identified and method of quantification
Additional data collected
Data management and output QA for imagery

Point counts and frequency cellz (being cxplored)

ENTIAL and OPTION




Question 1:
What is the general focus of your benthic imagery work?

s Cultural /' |\~ Stock FISHERIES STOCK
an "V: - E— hel’itage' assessment_ 1 ASSESSMENT
e (Nephrops norweigicus)

General seabed

Question 2:
How do you quant

Job done?

Presence

IDENTIFICATION

W e ...not quite!

Question 4:

Does your imagery target evidence of impacts
of marine infrastructure or check the condition
of the infrastructure?

_VYes’ ~ T—No—

FULL SEABED FULL SEABED
CHARACTERISATION CHARACTERISATION -

—HUMAN ACTIVITIES HABITATS




Parpose

Marine Archaeology and Heritage

Fisheries Stock Assessment

Identification, Training and Public Outreach

Research and/or Development of Novel
Technology

Full Seabed C| isati

ind 35365
targets but varied applo:che: to scquisition. Dtz ot qund

T

analyziz.

Imagery collected

in analysiz.

Industry specific stldordz, metadata rich.

Includes

Targeted feat,

h mat.

il, for zpeciez i or for

2 outr

2 2 0
uze quantitative 3pprosches in analysiz. Limited o no standards, metadata

el

...

Imagery collected whils testing new scquisition techniques or technologics.
Targets biological and sbiotic f pproaches to acquiition,
Uszes quantitati

Stillz and videos collected o
methods fc.g. hand deploy

Acquisition and analysis standards
(ESSENTIAL)

by diver of remote enzing
1V, drone). Mo

Usually videor p comers, using

Can be still
rop c:

or potential conservation featurez

ed »nnd::da metadata rich.

usein ion,

azzezzment of trendz, azzezzment of impactz. Targetz biological and)

bbiotic featurcs. Uzes quantitative spproaches in analysiz. Data standarl
and metadsta rich. Limited scquizition standards.

- Mapping conzervation features
- Mapping of zeabed, habitatz and specics
- Detecti 2 in conzervation features
- Aszezsing the effectivenezs of management practices
- Environmentl Impact Azzezzment (including 3zzez2ment of fishing

impactz, pacts, )
Ground truthing ancedotal information or data for inshore developmer

Abiotic oglcal
. : . io
Designated or potential conzervation festures

Dezignated or potential conservation features
Infraztructure

Can and videos collected uzing 3 range of approachez
drop. ROV, AUVz). Sampling dezignz tend to be stra

standard spproach for zampling methods.

Can be stills and videos collected along 3 transect uzing 3 range of
approachez (¢.g. diver, drop comeraz, ROVz, AUYz). Stratified zampling
designe.

Can be stills and videos collected along 3 transect uzing 3 range of
spproaches (c.g. diver, drop comeraz, ROVz, AUVz). Stratified zampli
designs.

Additional acquisition and analysiz
standards
(OPTIONAL depeading on project)

Identified featares
(ESSENTIAL)

Additional ideatified features
(OPTIOHAL depeadiag on project)

Taxa zubzet [tar

No ztandardz

Internal procedurez

NMEAGC NMEAGC
Internal procedurcz Internal procedurez

Taxa subset a for project)
e

ta

1)
Taxa morphotypez (allidentifiable taxs)
Designated or potential conzervation features
Atificial structurectobiects

Biological taxa (sl identifisble taxs; Aphia ID)
Taxs morphotypes (allidentifiable taxs)
Habitatz
Substrats
Designated or potential conservation features

Biological taxa (all identifiable taxa; Aphia ID))
Taxa morphotypes (all identifiable taxs)
Decignated or potential conservation festurez
Antificial structurestobjects
Anthropogenic activity

Biological taxa (all identifisble taxa; 4phia ID)
Taxs morphotypes (all identifiable taxs)
Designated or potential conservation festures

Atificial structureslobjects
Anthropogenic activity
Litter

wantification methods Presencelabzence Prezencehabzence Annduce plamacs

(ESSENTIAL) 7 Prasencelabzence Abundance. % % i N Percent cover Percent cover

Alternative quantifi Abmdonce Point countz and frequency cellz (being explored) Point countz and frequency cellz (being explored)
5 Prezencelsbzence of additional tuxa Prezencetabzence of additionsl tuxa SACFOR Percent cover < A Z S Cin s

(OPTIONAL depeading on project)

Read m Bl
=13

IP_V0.5 O

Point counts and frequency cellz (being cxplored)

4

* Reviews carried out by Big Picture Group members and
Marine Monitoring Group

Focus now on ‘Full seabed characterisation’
Many new combinations for essential and recommended criteria




Habitat/Species

sources
- Support marine licensing

information or data for inshore
developments
- Support marine licensing

Purpose . .
monitori ng
. P Imagery collected for use in habitat
Imagery collected for use in verification gery . .
. . . characterisation particularly
of feature existance in particular area. . .
, . . Imagery collected for use in habitat assessment of trends & assessment of
Targets biological and abiotic features. ; . . c | . . .
. mapping. Targets biological and abiotic impacts. Targets biological and abiotic
Summary Data standards and metadata rich. s
. . features. Data standards and metadata ffeatures. Uses quantitative approaches
Limited acquisition standards, as only | . .. . L .
. . . rich. Limited acquisition standards. in analysis. Data standards and
few replicates required to verify . . o
metadata rich. Limited acquisition
feature.
standards.
- Detection of trends in conservation
features (community extent,
. . distribution, composition)
- Mapping conservation features . .
. . - Assessing the effectiveness of
- Mapping of seabed, habitats and .
) . management practices
- Ground truthing anecdotal species - Environmental Impact Assessment
Includes [information or data from multiple - Ground truthing anecdotal P

(including assessment of fishing
impacts, offshore industrial impacts,
impact assessment in MPAs)

- Ground truthing anecdotal
information or data for inshore
developments

- Support marine licensing

ieldusrb rrparle
Resdrminrrparle
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Key messages

2'%e
?’% .
< .

Members of BPG consulted about .v' C -"

purposes of benthic imagery use ;. 0 %

High priority tasks from Benthic
Imagery Action Plan targeted

»
e
L4

- Showed a wide range of uses of ;‘.'
benthic imagery for many
purposes in the group

- To identify main purposes and
develop standards for benthic
imagery use

Many more standards possible
and can be developed by BPG for
other purposes if necessary

Analysis and refinement of BPG
imagery uses narrowed down to
three standards:

- Can be inserted into Quality
Assurance Framework for benthic
imagery

FJIJNCC

1. Habitat verification
2. Habitat mapping
3. Habitat/species monitoring
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Stay connected

« Henk.vanrein@jncc.gov.uk

* www.jncc.defra.gov.uk

m www.linkedin.com/company/jncc

www.facebook.com/IJNCCUK

, twitter.com/IJNCC_UK



