Benthic imagery analysis training scheme working group



Overview of WG

* Part of the Training and Quality Assurance tasks

* The tasks of this theme focus on:
* Training of imagery analysts
* Assessing their work to ensure standards are met

* Training methods to be reviewed, gaps and targets identified and a
large range of new courses, workshop and resources are proposed,

including developing a Centre of Excellence for Benthic Taxonomy in
the UK
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*

Identify taxonomic experts
for all taxonomic groups

i

Training and Quality Assurance

Create image analysis training
body and governance
structure to manage training
materials and potentially
carry out a range of courses/
refreshers and publicise
workshops

@

19

Develop minimum standards
for data quality and apply to
in-house and contracted
analyses, including time and
budget estimates in contract
specifications

I

Explore creation of a
7 ‘Centre of Excellence for
Taxonomy’ in the UK

1=

73

Identify and review
training providers across
NW Atlantic area and for

different levels of
taxonomic expertise/taxa
groups

.'. .. Review imagery analysis training

Assess the effect training
has on consistency of data

approaches and delivery
mechanisms for video and stills

! Collate all existing training
materials, guidance and

74a 75 and identify training needs across
UK, identify gaps and scope out
training workshops/courses to

meet training needs

76  analysis tools and make
centrally available as a

common resource

and determine its
limitations

| e

-
D
72

evelop online imagery
identification tool of

similar quality to
Habitas.org

- Develop online common

67

image library/catalogue
to collate and share
reference collections
across the UK

k’l
77

software, for testing and

consistency of taxonomic

*

Create pathways for
reference collection
imagery, especially from

image annotation

training purposes

Develop Epifauna

Identification Protocol

(EIP) to improve

nomenclature

Explore imagery cost

models for standard

development, research,

*

Create a machine learning

training and data
dissemination

and annotation user

=

61

‘group’ for the UK

Explore potential uses and value
of image annotation and
machine learning approaches to
support Quality Assurance

procedures, training,

development of reference

collections

NMBAQC

*.‘ Develop standard method
for assessing differences

79 between datasets

P determined by different

observers as a part of QA
- :
Develop new training courses and
materials to meet imagery training needs,
along with minimum training requirements
(for each course), including materials for

78 specific taxa using expert knowledge (e.g. "
Seasearch guides) and machine learning Evaluate analyst variability
courses and support for benthic biologists 81 for quality control 82

and ecologists purposes to estimate

acceptable levels of error

v

-

Identify and develop a
range of quality assurance
measures (competency «— 13
tests?) for different
imaging purposes

' :

.
Reassess the effect training
has on consistency of data
74b R
and determine its
limitations

85

Create training standards/

A Assess factors of analyst

variability (fatigue/stress/
time of day) on imagery
and develop
recommendations for best
practice

*

-

Evaluate habitat variability |

giving examples of specific
habitats and species to
estimate acceptable levels
of error

Identify standard

requirements for grouped
main purposes (CORE
PURPOSES) and create

standard table and

decision tree flowchart

-«

Create working group file-
sharing and collaboration
site

Review of quality
assessment approaches

83 for imagery, including ring

tests and NMBAQC
recommendations for
quality control checks

| Develop simple methods to

quantify imagery data
quality, perhaps using test
cards that ask participant
which square they can
resolve

Develop contract

accreditation scheme

<
87

Development of an online
training module system

for benthic imagery
analysis work in UK



Task no. Task Proposed way of Suggested deliverable/s Priority Task status

working

71 Explore creation of a ‘Centre of Excellence for Taxonomy’ in  Coordination UK Centre of Excellence for Benthic M Hasn't started

the UK Taxonomy

Develop online imagery identification tool of similar quality Project Online identification tool Hasn't started

to Habitas.org

Identify and review training providers across NW Atlantic Coordination List of training providers L Hasn't started
73 area and for different levels of taxonomic expertise/taxa

groups

Assess the effect training has on consistency of data and Project Training benefits and limitations M Hasn't started
74 determine its limitations report

Review imagery analysis training approaches for video and  Project Imagery analysis training needs Hasn't started
stills and identify training needs across UK, identify gaps and
scope out training workshops/courses to meet training needs

Collate all existing training materials, guidance and analysis Project Imagery training resource hub H Hasn't started
76 tools and make centrally available as a common resource

Develop new training courses and materials to meet imagery Multiple projects Courses and materials bespoke to Hasn't started
training needs, along with minimum training requirements training needs identified in the review

(for each course), including materials for specific taxa using

expert knowledge (e.g. Seasearch guides) and machine

learning courses and support for benthic biologists and

ecologists

Create training standards/accreditation scheme Project Training standards/accreditation M Hasn't started

86 scheme

Development of an online training module system Project Imagery training resource hub: live L Hasn't started
trainineg module svstem

87



2005

Start of in-house species

Evolution of the SMarTaR-ID project

2010 2017 2019 2021

Howell & Davies catalogue International workshop SMarTaR-ID paper published

catalogue available online :
website
. Coral ID worksho Coral ID worksho
Annelida P P
Arthropoda
Brachiopoda -
©oTu149 © oTu3ss © oTu385b © oTU385¢ © oTu3ssd @ 0Tu434 © 0TU434b © oTu442 ) OTu442b © OTU444 © oTU486
Chordata
< Id i .
-
. & il — G
Echinodermata © oTu486b © oTuss1 © oruss1b © otussic © otuss1d © oTus94 © 0TU594b @ oTue22 © ortus22b © oTu622¢ © oTU940
Foraminifera
Hemichordata - i
Human artefacts @ otu1046 © 0TU1046b © 0TU1046c © oTU1060 © oTu1083 ©@ortu1107 ©oTU1107b @ oTu1107¢ ©oTu1108 ©oTu1108b @orura
. . o= SpeciesData
Lleben Spu rren Number + oTU - Phylum v Subphylum ~ Class - Subclass - Order - Family ~ Genus ~ Species ~ Morphospec »
58 149 Cnidaria Anthozoa Octocorallia
Mollusca 337 385 Cnidaria Anthozoa Octocorallia Pennatulacea Virgularidae Virgularia mirabilis
© OTU1114b @om 391 434 Cnidaria Anthozoa Octocorallia Pennatulacea Protoptilidae Protoptilum  sp.
Ne merti na 399 442 Cnidaria Anthozoa Octocorallia Pennatulacea KophobelemnicKophobelemno stelliferum
401 444 Cnidaria Anthozoa Octocorallia Pennatulacea Funiculinidae  Funiculina quadrangularis
Phoron Ida 446 486 Cnidaria Anthozoa Octocorallia Pennatulacea Pennatulidae Pennatula phosphorea
765 581 Cnidaria Anthozoa Octocorallia Pennatulacea Umbellulidae Umbellula sp.
P . f 778 594 Cnidaria Anthozoa Octocorallia Pennatulacea Anthoptilidae Anthoptilum  grandiflorum
orirera 806 622 Cnidaria Anthozoa Octocorallia Pennatulacea Halipteridae  Halipteris sp.
875 940 Cnidaria Anthozoa Octocorallia Pennatulacea KophobelemnicKophobelemno sp.
Un known 952 1046 Cnidaria Anthozoa Octocorallia Pennatulacea Pennatulidae Pennatula aculeata sea pen
. 965 1060 Cnidaria Anthozoa Octocorallia Pennatulacea sea pen
SpeCiESCatalog uel 1006 1083 Cnidaria Anthozoa Octocorallia Pennatulacea sea pen
1024 1107 Cnidaria Anthozoa Octocorallia Pennatulacea sea pen
a H 1025 1108 Cnidaria Anthozoa Octocorallia Pennatulacea Protoptilidae  Distichoptilum gracile sea pen
Speaes Data 1030 1114 Cnidaria Anthozoa Octocorallia Pennatulacea sea pen
1036 1120 Cnidaria Anthozoa Octocorallia Pennatulacea Anthoptilidae Anthoptilum
1055 1152 Cnidaria Anthozoa Octocorallia Pennatulacea Anthoptilidae  Anthoptilum sea pen
1076 1183 Cnidaria Anthozoa Octocorallia Pennatulacea Pennatulidae Pennatula inflata sea pen
1084 1191 Cnidaria Anthozoa Octocorallia Pennatulacea sea pen

Launch of SMarTaR-ID

= m]

Final name
Pennatulacea sp. 1
Virgularia mirabilis
Protoptilum sp
Kophobelemnon stelliferum
Funiculina quadrangularis
Pennatula phosphorea
Umbellula sp.
Anthoptilum grandiflorum
Halipteris sp.
Kophobelemnon sp.1
Pennatula aculeata
Pennatulacea sp. 4
Pennatulacea sp. 2
Pennatulacea sp. 5
Distichoptilum gracile
Pennatulacea (indet)
Anthoptilum sp. 1
Anthoptilum sp. 2
Pennatula inflata
Pennatulacea sp. 3



SMarTaR-ID

standardised marine taxon reference image database

Deep-sea images submitted from
over Xx organisations covering the
North Atlantic region

Reviewed by taxon specific team

1 Ptiella spp.

Pennatula sp.

Incorporate taxonomy and -
morphotypes
Pennatula sp. l Pennatula phosphorea
: : A framework for the development of a global standardised
Standardisation of taxa ID marine taxon reference image database (SMarTaR-ID) to

support image-based analyses

Kerry L. Howell ), Jaime S. Davies, A. Louise Allcock, Andreia Braga-Henriques, Pal Buhl-Mortensen, Marina Carreiro-Silva,

Carlos Dominguez-Carrié, Jennifer M. Durden, Nicola L. Foster, Chloe A. Game, Becky Hitchin, Tammy Horton, Brett Hosking,

[ ... ],Daniel Wagner [ view all ]
Pennatula sp.




Photo ID book Reference annotation scheme E-guide (Deep-Sea ID app)

Export end products as required

. ——r

Download (or create your own)

empty template database consisting .
of the OTU table and Image table. Web interface

 —

: Database
Submit your '
. supplies web
reference guide to .
interface

central team

—>
L »

Images reviewed by taxon specific teams
for quality, correct ID, merging OTUs Quality controlled images merged
from different submission sources, etc. with main database




Training - UoP

Annotation software —> Training manual (Biigle)

Student training sessions (Biigle)

SMarTaR-ID

Identification skills —>

standardised marine taxon reference image database

Taking a regional approach to
Diagnostic sheet: reef-building Scleractinia Sta n d a rd ised I D

Lophelia pertusa, Madrepora oculata and Solenosmilia variabilis arc 3 of the recf-
building Scleractinia. These corals are casily confused as their morphologies are similar.

Lophelia pertusa Solenosmilia variabilis
'. Lol - -

Training videos

Training material

* Twin polyps
« Shorter polyps
+ Chunky branches, more dense

* Larger polyps * Smaller polyps
* Chunky branches * Twisted branches

Pilot student training session

Sehe. large 3obe




Next steps

WG scoping meeting and decide which tasks to take forward.



