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The problem

1. Seabed imagery is collected every day 

in UK

– 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.









Task 

no.

Task name and description Priority Suggested 

deliverable/s

12

Identify and define range of main purposes for using benthic 

imagery

Send questionnaire out to Big Picture Group to determine 

uses/purposes of benthic imagery, how it is acquired, why it used, 

how it is processed and what products are produced.

H Defined range of 

standard purposes 

for using benthic 

imagery

13

Identify standard requirements for grouped main purposes (CORE 

PURPOSES) and create standard table and decision tree flowchart

Purposes grouped by similarity to represent core purposes - imagery 

products/outputs must form the basis of each core purpose. Core 

purposes structured into hierarchy of minimum standard for all 

imagery, general level (mapping) and then specific level (monitoring). 

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.

H Core purposes for 

using benthic 

imagery and 

minimum 

requirements for 

each purpose

Decision-tree 

flowchart to identify 

user purposes



Task 

no.

Task name and description Priority Suggested 

deliverable/s

17

Develop minimum data standards for imagery core purposes

Consider the most appropriate levels that an analysis needs to reach 

for each purpose. Could use MEDIN data ingestion standards to 

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.

H Imagery data output 

standards for 

standard purposes

19

Develop minimum standards for data quality and apply to in-house 

and contracted analyses, including time and budget estimates in 

contract specifications

Task involves developing data quality standards that can be quickly 

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.

M Data quality 

standards for in-

house and 

contractual analyses



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



Consultation with 

Big Picture Group



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?

Frequency 
of 

collection?

Sampling 
equipment?

Imagery 
resolution?

Sampling 
designs?

What do you 
count? How 

do you count 
it? What products 

are generated?

What are 
your costs?

Do you use any 
standards? 

Which ones?

Do you have any 
Quality 

Assurance?

Training?

What software 
do you use?

Do you share 
you data 

afterwards?



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 

Group



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• 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 

individuals

• Raw results – Target features: 

A target habitat (including reefs).

Designated or potential conservation
features.

A target species.

A target sediment or substrate type.

A target community type.

Infrastructure.



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• Raw results – Frequency: 

One-off dependent on research
or client demands

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: 

Diver operated camera

Remotely Operated Vehicle (ROVs) –
general / inspection class

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

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

Remotely Operated Vehicle (ROVs) –
light work / heavy work class

Drop down camera with freshwater lens apparatus –
off-bottom towed system -
towed body not in intentional contact with seafloor

Autonomous Underwater Vehicles (AUVs) –
survey class



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• Raw results – Sampling design: 

Targeted imagery collection at
locations known to contain the
target, e.g.
species/habitat/structure
Haphazard/random sampling
across area but stratified in
some way

There is no standard approach
for this

Target imagery collection at
locations historically sampled
(e.g. monitoring stations)



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• Raw results – Quantification method: 

Presence or absence of target/s

SACFOR scale

Abundance counts

Percentage cover

Point counts

I don’t know



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• Raw results – Output standards: 

Internal QA processes and
standards

MEDIN data standards

Client review

Scientific peer review

Working group review

None



Analysis of responses from BPG

• Questionnaire recorded 110 responses from 38 

individuals

• Raw results:

– Lumped, summarised, ranked, separated, re-

categorised…even non-parametric multi-metric testing 

applied (bray-curtis similarity matrices) 





• Six core purposes with ESSENTIAL and OPTIONAL 

recommended standards for:

– Acquisition of imagery

– Features identified and method of quantification

– Additional data collected

– Data management and output QA for imagery



Job done?

...not quite!



• 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



Purpose Feature verification Habitat mapping
Habitat/Species 

monitoring

Summary

Imagery collected for use in verification 
of feature existance in particular area. 
Targets biological and abiotic features. 
Data standards and metadata rich. 
Limited acquisition standards, as only 
few replicates required to verify 
feature.

Imagery collected for use in habitat 
mapping. Targets biological and abiotic 
features. Data standards and metadata 
rich. Limited acquisition standards.

Imagery collected for use in habitat 
characterisation particularly 
assessment of trends  & assessment of 
impacts. Targets biological and abiotic 
features. Uses quantitative approaches 
in analysis. Data standards and 
metadata rich. Limited acquisition 
standards.

Includes
- Ground truthing anecdotal 
information or data from multiple 
sources
- Support marine licensing

- Mapping conservation features
- Mapping of seabed, habitats and 
species
- Ground truthing anecdotal 
information or data for inshore 
developments
- Support marine licensing

- Detection of trends in conservation 
features (community extent, 
distribution, composition)
- Assessing the effectiveness of 
management practices
- Environmental Impact Assessment 
(including assessment of fishing 
impacts, offshore industrial impacts, 
impact assessment in MPAs)
- Ground truthing anecdotal 
information or data for inshore 
developments
- Support marine licensing



Key messages



Key messages

Members of BPG consulted about 
purposes of benthic imagery use

- Showed a wide range of uses of 
benthic imagery for many 

purposes in the group

High priority tasks from Benthic 
Imagery Action Plan targeted

- To identify main purposes and 
develop standards for benthic 

imagery use

Analysis and refinement of BPG 
imagery uses narrowed down to 

three standards:

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

Many more standards possible 
and can be developed by BPG for 

other purposes if necessary

- Can be inserted into Quality 
Assurance Framework for benthic 

imagery
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