NN AR
[ [} . . . iX i inati
, p\l. }‘\ Regional Coordination Group {\\ ) BRP'IE'O"aI Coordination Group
"\ _2Y) North Atlantic N A
\\:;_-f; North Sea & Eastern Arctic ~ S5

ISSG Electronic Monitoring Technologies (EMT)
Report 2026

Document | ISSG Electronic Monitoring Technologies (EMT) Report 2026

Date 07/05/2026

Version 1.0

Author(s) RCG NANSEA & RCG Baltic - ISSG EMT

Version n°  Change(s)/ update(s) Review by Date

Co-funded by
the European Union




L
’” W
X I

NN . . .
A \\ Regional Coordination Group
! \“\ _ - /', North Atlantic
\\\"::; North Sea & Eastern Arctic
oL

ISSG Electronic Monitoring Technologies — Report 2026

Content

I.1. Background

N

\ . . .

}a: Regional Coordination Group
N .77/, Baltic

1.2. Work-plan

1.3. Progress during 2025/2026

[.1.1.  Tasks | & 2: Information from Member States about imagery and labelling datasets

[.1.2.  Task 3: Inventory of data collection technologies (Optifish Blue Paper)

1.1.3. ToR 4: EM for research vessels

[.1.4. Task 5: Regional Work Plan and Electronic Monitoring Technologies & Collaborations with

other ISSGs

...................................................................... 9
[.1.5.  Task 6: What can be done to make EM(T) attractive to the fishing sector?.........ccccccoeoveviveneunene. 10
1.4. ROAAMAP/ OIOW-UP...cureeimieeieeicateeeteeisee ettt sttt sttt ettt ettt 12
1.5. SG PaltiCIPANTS..c.ceuiuceiceeeceetcte ettt ettt as ettt et sttt ettt ettt 12

Co-funded by
the European Union




PN . 3
s - Nw 47 N

i N i L G0 N
. 9\( \\ Regional Coordination Group ,'p\ i) Regional Coordination Group
"W 2 North Atlantic ' \}" . _2 ! Baltic

\-\;':':‘r;‘ North Sea & Eastern Arctic \{‘\‘-:':i/

ISSG Electronic Monitoring Technologies — Report 2026

1.1. Background

The ISSG EMT (Electronic Monitoring Technologies) was created in 2021. The ISSG was formed in response
to the rapid growth of electronic monitoring technologies (EMT) in recent years in the field of fisheries
monitoring. The goal of this ISSG is to cast a light on the initiatives taking place in EU MS in relation to EMT,
highlight the most promising technologies, gather knowledge and share it with MS and, where possible,
promote new collaborations between MS. These EMT include e.g. video acquisition systems coupled with
position trackers and gear sensors (EM — Electronic Monitoring) that can monitor the entire fishing activity
of vessels over extended periods (to collect data on fishing activity and biological data on catches), electronic
measuring boards (to collect biological data) used by scientific observers, and mobile phone apps that facilitate
reporting of catches by fishers. In addition, the ISSG aims to identify and describe the ongoing work in the
different MS to automatise the identification of catches from annotated video/images using machine learning
algorithms (i.e. computer vision). Such models require a large amount of training data to reach acceptable
levels of accuracy and the resources (including cost) to produce such massive training datasets may be
unattainable for individual MS. This ISSG constitutes a platform that can help promoting the development of
a shared database of annotated data between participating MS that respects intellectual property rights to
allow the rapid development of ML models tailored to the monitoring of fisheries. Moreover, following the
discussions at the Technical Meeting in Lysekil (Sweden) in 2025 the ISSG EMT started to contact and
exchange with other ISSG and RCG to identify areas where EMT could help fill data collection gaps in different
MS. Furthermore, at the Liaison Meeting of 2025 it was proposed by the chairs of the RCG Mediterranean &
Black Sea that this ISSG would become fully pan-regional (i.e. across all regions and RCGs) and this proposal
was supported by the chairs of the RCG NANSEA & Baltic. After the Liaison Meeting, this proposal was sent
to the chairs of the ISSG which agreed with the proposal. Consequently, National Correspondents of
countries that were previously not included in the ISSG were contacted to nominate national experts for the
ISSG, the list of participants was updated, and such participants have already been invited to ISSG meetings
of the period 2025-2026.

The ISSG EMT is chaired by Gildas Glemarec (since 2022) and Sander Delacauw (since 2024).

1.2. Work-plan

I.  Update/Complete the inventory of labelled data owned by the MS that could be used now or in the
future for training identification/classification models.

2. Continue the discussion and examination of the possibilities that these labelled data are shared
between MS without breaching privacy and ownership concerns.

3. Review the Blue Paper from the EU project OptiFish on the inventory of data collection technologies
used in the different member states.

4. Continue the discussion on the elaboration of a methodology to collect and annotate pictures and/or
video footage of catches (fish, shellfish, and other organisms) onboard research vessels that may be
used for the development of machine learning algorithms for species identification/classification.

5. Task in relation to the next RWP:

a. Elaborate a questionnaire to send to all relevant ISSG chairs to identify where EMT could
help fill data collection gaps in different MS.

b. Review questionnaires and coordinate input to the RWP 28-30 with other ISSGs.
New section to insert to the RWP 2028-2030: “Interest of EMTs as tools for fisheries data
collection”.
Finalize the Roadmap for RWP 2028-2030
Decide on what ambition level the different parts in the ISSG work is aiming for in 2030 and
map current stage

6. List the possible benefits of EM(T) usage for fishers that could increase engagement to EM
programmes.
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1.3. Progress during 2025/2026

The 2025/20256 ISSG EMT work consisted of 3 meetings between November 2025 and April 2026, as well
as intersessional work through email exchange.

A questionnaire was sent to all MS representatives in the ISSG to map the EM initiatives ongoing throughout
the EU. It was decided that, unlike previous years, this year the ISSG would not develop its own questionnaire
(nor update its previous), and instead it would rely on the questionnaire that the ICES Working Group on
Technology Integration for Fishery-Dependent Data (WGTIFD) does on this topic and that will be made
publicly available this year through a web interface (EM4fish.com; currently not online at the time of writing).
This decision was taken in coordination with WGTIFD aiming at facilitating information sharing and avoid
duplication of work by the WG and the ISSG and by the people/institutions responding to these solicitations.
The WGTIFD questionnaire was shared with the ISSG EMT members (task 3). In addition, the ISSG EMT
members were tasked to complete the inventory of labelled data owned by the MS that could be used now
or in the future for training identification/classification models (task ). As a complement of these two
referred information requests, the ISSG EMT reviewed and discussed the Blue Paper, created under the
initiative of the EU Horizon project Optifish, that focused on the inventory of data collection technologies
used in Europe (task 3). An important part of the discussions that the ISSG EMT had this year concerns the
availability, use, and possible standardization and sharing of annotated imagery data for various purposes,
including the development of computer vision models (task 2). The elaboration of a methodology to collect
and standardise EM data on research vessels (task 4) was only briefly covered during this year’s meetings but
the idea was presented to the ICES WGTIFD during their annual meeting following the recommendation
from the RCG NANSEA & BALTIC, and the result of this meeting was presented to the ISSG EMT members.
Furthermore, the consideration of what the role of the ISSG EMT can be to support the implementation of
regional work plans (task 5) took a large part of the discussions both within the ISSG EMT group as well as
between the ISSG EMT and other ISSGs. Finally, while EM technologies, and particularly camera-based EM
continues to be perceived unfavourably by a part of the fishing sector, hindering a wider scale implementation,
the ISSG EMT group investigated ways to make EM more attractive to fishers, highlighting the benefits in
terms of e.g. catch process efficacy or easier reporting (task 6).

I.1.1. Tasks | & 2: Information from Member States about imagery and labelling datasets

Since its creation, the ISSG EMT has worked on identifying and inventorying current initiatives to collect and
annotate imagery data from EM programmes in the EU. Originally, the ISSG EMT focused on the availability
of labelled data within different national monitoring programmes and the feasibility of sharing these data
beyond individual programmes. One of the objectives of tasks | and 2 is to highlight similarities and differences
across MS and the meetings discussions also addressed the potential for standardization to support
automation efforts. While full standardization was not an immediate goal, identifying common practices could
help facilitate collaboration and potential data sharing.

Data sharing: a central issue for EM and Al development

One of the key bottlenecks for scaling Al-enabled EM or Al-assisted EM reviews is: i) the necessity to collect
and annotate large volumes of imagery data to build robust Computer Vision (CV) models, and ii) the need
for model integration in the EM (review) workflow. This requires on the one hand the elaboration of
consistently labelled datasets tailored to the objectives of the model training and, on the other hand, the
close collaboration with EM providers to incorporate these Al models to the onboard EM systems (e.g. edge
computing) or as an Al-assistant integrated to the EM review software that can run locally or in the cloud. In
all cases, this rapidly increases the overall cost for individual monitoring programmes, and data and technology
sharing across EM users could facilitate development and future implementation. However, sharing imagery
raises recurring concerns: privacy (crew visible, vessel identifiers), ownership (national programmes,
responsibility), and legal/GDPR liability. Nonetheless, a core point seems to be that the limiting factor is
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typically governance/legal clarity and institutional risk, rather than technical capability — however, it ought to
be emphasised that the technology for anonymising footage (e.g. face blur) is not fool-proof and might never
be 100% accurate.

The ISSG EMT discussed current European initiatives working on easing data exchange and EM development
across the EU. One such example is the EU Horizon project EcoCatch, a European research project, where
CV models developed at ILVO (Belgium) use data from EM vessels in Denmark provided by DTU Aqua. ILVO
and DTU signed a data sharing agreement to enable this collaboration, which demonstrates that labelled data
from fishing vessels can be shared without breaching privacy and ownership concerns. This formal bilateral
data sharing agreement, designed to be reusable as a template for other Member States, is a concrete
mechanism to “operationalise” data exchange in Europe. The agreement was reviewed by legal experts in
both MS and clarifies potential legal issues, including, but not limited to:

Scope of use and purpose limitation (data used only within defined projects; no onward sharing;
prevents “scope creep”).

Ownership and intellectual property (imagery remains property of the provider; no IP transfer;
results/derived outputs governed by project rules, with disclosure of relevant results to the provider
to avoid conflicts).

Privacy and anonymisation requirements (faces blurred, vessel markings masked, identifiable elements
removed; tattoos/partial identifiers were explicitly mentioned as potential identifiers; emphasised as
foundational when people/vessel IDs appear in footage).

Liability and risk limitation (data provided “as is”; no warranties; liability limited to direct damage;
indirect damages excluded; described as often a prerequisite for public institutes/authorities to share
data).

Confidentiality and practical data security (beyond general language: encryption, password protection;
example workflow via secured OneDrive; no third-party sharing; no retention on personal devices
after task completion; emphasis that agreements often fail when they stay too high-level in terms of
detail).

Duration and termination clauses (tied to project duration in EcoCatch; termination possible for
breach/with notice; important nuance: data already obtained may continue to be used for the defined
project even after termination to avoid abrupt disruption; confidentiality persists).

Applicable law/jurisdiction and GDPR (professional contact details only; separate data sharing
agreement needed if broader personal data processing occurs).

The data sharing template is specific to the needs of the EcoCatch project but is a starting point and can be
adapted case-by-case depending on goals/timelines and contractual context. There are yet differences in
national interpretations of what counts as shareable data once anonymised (e.g., concerns that in some
contexts anonymised/processed imagery might still be treated conservatively, especially in a national context
where the fishing sector is seeing EM unfavourably). The ISSG EMT discussion highlighted that in the EcoCatch
setup, the shared dataset is prepared to comply with the agreement (e.g., blurred polygons for humans), but
acceptability from the fishing sector still depends on contractual arrangements and on trust on other involved
parties. The discussions based on the EcoCatch data sharing agreement provided a solid ground that will
likely initiate more data sharing between MS.

Moreover, within task |, the ISSG EMT members were tasked to complete a questionnaire to update the
“inventory of labelled data owned by the MS that could be used now or in the future for training
identification/classification models”. This inventory was produced and shared with group members in previous
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years, and the summarised results are presented in the last reports. With new members joining the ISSG
EMT in the period 2025/2026, we thought that an update was needed. The inventory template was sent as a
Word document to ISSG EMT Members by the Secretariat though e-mail on February 2nd 2026; reminders
were sent on February 26t before the ISSG EMT meeting in early March, and again on April 20t before the
last meeting of the ISSG EMT. Nevertheless, no additional answers were received by the time of writing this
report, so no update of the inventory is presented this year. We will consider the relevance of reiterating
the “data call” next year and examine the reasons for the lack of responses this year. Currently, it can be
hypothesized that this may have been a consequence of e.g. insufficient time from ISSG EMT members for
providing answers, fatigue from ISSG EMT members in providing answers to multiple requests, and/or
insufficient clarity in e-mail or in-meeting reminders to distinguish between the different on-going inventories.
In subsequent years, such issue will need to be addressed before issuing new information requests to ISSG
EMT members.

VIAME platform demonstration (Marine Beacon context)

Robin Faillettaz (ISSG EMT member from France) presented VIAME, the open-access platform used by
IFREMER to access, annotate, and share fisheries-related imagery data. The VIAME platform is hosted on a
local HPC infrastructure, ensuring local control over where the data are stored and who has the rights to
access them. User access is done via a web-based interface through a private secured tunnel (VPN).

VIAME is described on its GitHub depository (https:/github.com/viame/VIAME) as “a computer vision
application designed for do-it-yourself artificial intelligence including object detection, object tracking,
image/video annotation, query-based search, image mosaicing, image enhancement, size measurement, multi-
camera data processing, rapid model generation, and tools for the evaluation of different algorithms. Originally
targeting marine species analytics, VIAME now contains many common algorithms and libraries, and is also
useful as a generic computer vision toolkit.” In essence, the platform is an integrated environment that can
support all important steps to build, train, and test CV models, including but not limited to data upload,
annotation (bounding boxes, masks, and/or labels), running pre-trained detectors and trackers, training and
evaluating CV models, deploying those models on videos/images, and exporting models for embedded
deployment scenarios. The main interest is thus that VIAME can combine the “full loop” from annotation to
deployment in one place. Compared to other, similar tools like CVAT (used e.g. in Belgium or in Denmark),
VIAME is able to perform annotation directly. It supports import/conversion from multiple formats/tools
(including CVAT and other common annotation formats), so a switch from one platform to the other is
possible. In any case, the annotation tool is less important as long as the images/videos and annotations can
be converted and imported.

In addition to the basic annotation capabilities, specific tools are being added to VIAME within MarineBeacon,
such as automatic dataset reporting and advanced data-sharing between users. The IFREMER-hosted VIAME
provides an accessible workflow for secure data sharing to granted users. In practice, all or a selection of
data can be flagged as sharable to other users, who are then able to browse and request those data under
specified conditions. Other users can preview datasets in read-only mode (e.g. preview up to 5% of frames
regardless of dataset size, to assess relevance, but this can be modified) and, if they are interested, they can
submit a request for access to the data owner. Then, the owner of the data explores the datasets offered by
the requesting user and selects one to be share in exchange. In the future, when sharing between data owners
is the norm, expanding this peer-to-peer (two-way) process — where to request data from someone, one
typically needs to offer data back (“exchange”), rather than a one-directional “take”, would be highly beneficial
to all MS/users. A previous idea to weight exchanges by “value/scarcity” was abandoned to avoid creating

perverse “capitalism” incentives based on who has the most annotations.
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U the European Union


https://github.com/viame/VIAME

4 N =
IXEd AN . P

T \\ Regional Coordination Group N
! \‘L - /' North Atlantic N ’/‘; Baltic

N North Sea & Eastern Arctic =
Rphg S :

RSY

‘\) Regional Coordination Group
)

ISSG Electronic Monitoring Technologies — Report 2026

VIAME data sharing has so far been applied mainly within the EU Horizon project Marine Beacon and under
the specific project’s agreements. However, the intention is to open it at least to sister projects (i.e. other
EU-funded projects using EM data or other fisheries catch imagery data) once the platform is stable,
potentially with separate instances or stricter governance for more sensitive EM data (e.g. bycatch of ETP
species). Providing tutorials for account setup and onboarding (e.g. guiding new users through their first
interactions and helping them understand how to use the software features effectively) are practical next
steps for partners that want to upload data and test exchanges between projects.

Inventory of EMT use in the EU

After meetings and discussions in 2025 and early 2026 with the chairs of the ICES working groups WGTIFD,
WGMLEARN, and WGCATCH, it appeared that the inventory of EMT use in the EU was partly duplicating
what some of these groups are already doing or intend to do. Especially, WGTIFD started a large survey to
map EM programmes worldwide, asking for details on e.g. programmes objectives, resources, fleet coverage,
or use for scientific assessments, as well as information on eventual Al development in these programmes.
The survey form is available online (Global inventory of electronic monitoring programmes to collect fishery-
dependant data). WGCATCH under its Electronic Monitoring ToR has also performed questionnaires to its
members. Because the WGTIFD approach was more structured and had a wider potential outreach
(WGTIFD includes many representatives from Europe and from North America), the ISSG EMT group agreed
that the WGTIFD questionnaire could be used, acknowledging that in its current form, some information on
labelling and data annotation availability would not be available. The questionnaire was sent to ISSG EMT
Members by the Secretariat though e-mail on February 2nd 2026; reminders were sent on February 26t
before the ISSG EMT meeting in early March, and again on April 20t before the last meeting of the ISSG EMT.
At ISSG meetings, the ISSG EMT chairs presented the questionnaires to the group members, encouraging all
members to complete it — in particular to expand the questionnaire coverage to the large pelagic and long-
distance fisheries RCGs, and to the new members of the ISSG EMT from the Mediterranean and Black Sea.
In the end of April 2026, the ISSG EMT chairs were given access to the results of the questionnaires. Because
of the short time window before releasing this report, we present here a very succinct overview of the
results, based on our preliminary analysis. Free-text responses were harmonised into categorical variables
where required. Countries and regulatory status were standardised textually; gear types were classified by
primary gear reported. No imputation of missing values was performed. As responses were voluntary, the
dataset represents only a partial picture of EU fisheries and although no formal QC/QA has yet been carried
out, a preliminary check indicates that not all MS responded and not all programmes were reported through
the questionnaire, and that this is not representative of all EU fisheries. Because of the quantity of textual
data to treat, generative Al (Microsoft CoPilot) was used as a tool to extract the most relevant information
from the questionnaire’s responses; Al-generated summaries were systematically reviewed by the ISSG EMT
chairs and shared with the ISSG EMT members.

The questionnaire’s responses comprise 24 EM programmes from the EU, representing a broad cross-section
of fisheries monitoring initiatives across Europe and international waters (e.g. |IOTC; IATTC; WCPTFC).
Programmes range from long-running operational schemes initiated around 2010 to recently launched pilots
and trials beginning in 2024-2026. The responses reflect substantial diversity in programme maturity,
objectives, and implementation contexts, underscoring the rapid evolution of EM as a core component of
fisheries monitoring and control frameworks. Geographically, the dataset is dominated by Northern
European Member States, with Denmark and France accounting for a significant share of reported
programmes. Additional contributions come from Sweden, Belgium, Finland, Estonia, Portugal, Cyprus, and
multinational fisheries operating under Regional Fisheries Management Organisations (RFMO). This
distribution reflects both historical investment patterns in EM and current policy priorities related to the
Landing Obligation and ETP species bycatch monitoring priorities. Although the dataset is based on voluntary,
self-reported information from programme representatives (and is therefore not representative of all EU

Co-funded by
U the European Union


https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2FWkmjdWpHVL&data=05%7C02%7Cggle%40aqua.dtu.dk%7C35f4241f26064c358b8d08de9ecffa63%7Cf251f123c9ce448e927734bb285911d9%7C0%7C0%7C639122813715716036%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=IQA9nNnbjwbUoHUtaht%2BYkCdAGO8zSmhs6ret1DUE5E%3D&reserved=0
https://eur01.safelinks.protection.outlook.com/?url=https%3A%2F%2Fforms.office.com%2Fe%2FWkmjdWpHVL&data=05%7C02%7Cggle%40aqua.dtu.dk%7C35f4241f26064c358b8d08de9ecffa63%7Cf251f123c9ce448e927734bb285911d9%7C0%7C0%7C639122813715716036%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=IQA9nNnbjwbUoHUtaht%2BYkCdAGO8zSmhs6ret1DUE5E%3D&reserved=0

AN

N 4'; - :‘\‘a\‘.;
‘\" Regional Coordination Group i ‘};’ Regional Coordination Group
e -4

\ L
PR\ - IL/. North Atla ! \\\‘ Baltic

- \
W= =7 ; o Eactorn Aret
=< 7',( North Se Eastern Arctic

W =7
R

ISSG Electronic Monitoring Technologies — Report 2026

fisheries), it provides a robust qualitative and quantitative snapshot of current EM practice, innovation, and
challenges. The breadth of fleet segments covered is notable, encompassing small-scale coastal vessels under
0 metres, medium-sized demersal trawlers, and large pelagic trawlers exceeding 90 metres. As such, the
dataset demonstrates that EM is no longer a niche technology, but a versatile monitoring approach applied
across diverse operational contexts.

Small-scale coastal fisheries, particularly set net fisheries, feature prominently in programmes focused on ETP
species bycatch monitoring, where EM provides an alternative or complement to onboard observers. At the
other end of the spectrum, large pelagic trawlers employ EM within Fully Documented Fisheries frameworks,
aiming to achieve comprehensive catch documentation and support both compliance and scientific estimation
of catch composition. In terms of gear coverage, bottom trawls, set nets, and pelagic trawls are the most
frequently reported gear types. These gears are associated with higher risks of discarding or sensitive species
bycatch, which partly explains their prioritization for EM deployment. Other gear types, such as longlines and
seines, are represented primarily in pilot or research contexts. The geographic areas of operation correspond
largely to ICES divisions in the Baltic Sea, North Sea, and Northeast Atlantic, with some programmes
operating in RFMO-managed waters.

Monitoring objectives reported in the questionnaire cluster around three main themes: compliance with the
Landing Obligation, monitoring of bycatch of Endangered, Threatened, and Protected species, and scientific
data collection to support monitoring and assessment frameworks. Many programmes explicitly report
multiple objectives, reflecting a growing trend toward hybrid control-science use of EM data. Compliance-
focused programmes prioritize verification of catch handling, discarding behaviour, and adherence to technical
measures. In contrast, science-oriented programmes emphasize improved estimation of bycatch rates, catch
composition, and spatial patterns of fishing effort, often within the context of the Data Collection Framework.
The use of EM data in stock assessments remains limited but is emerging in some programmes, particularly
where processed data products, rather than raw video, can be transferred to scientific institutions. Several
respondents note that EM data are currently used for research projects, pilot analyses, or method
development rather than routine assessment input. As emphasised by the ISSG EMT in the past, this reflects
both technical challenges and governance constraints related notably to data ownership, data privacy, and
access rights (e.g. GDPR and similar legislations), and to standardization of EM data. A prominent cross-
cutting theme in the questionnaire responses is the rapid expansion of interest in artificial intelligence (Al)
applications within EM programmes. The majority of respondents indicate that Al is either under development
or planned. Although no programme reported fully operational Al-assisted review of EM data among the EU
respondents at the time of writing this report, Robin Faillettaz mentioned that France is planning to have Al-
assisted EM review implemented later this year (2026). Commonly cited applications include automated
species identification, detection of bycatch events, recognition of fishing activities such as hauling or sorting,
and privacy-related masking of people or identifying information to address e.g. GDPR requirements. While
these developments hold promise for improving review efficiency and reducing costs, respondents
consistently report technical limitations. Challenges include variable image quality, overlapping catches, fast-
moving fish on sorting belts, poor lighting conditions, and species similarity, all of which complicate reliable
automated analysis. As a result, most programmes currently rely on human reviewers, with Al used in a
supportive or experimental role.

While incomplete in its coverage, the analysis of the responses to this questionnaire from the EU shows that
EM has matured into a flexible and widely applicable monitoring tool in Europe, capable of supporting both
compliance and scientific objectives across diverse fisheries. While Al development is advancing rapidly, most
applications remain pre-operational, reinforcing the importance of maintaining adequate human review
capacity and avoiding premature reliance on automated outputs for management decisions. It also emphasises
the need for adequate coordination between the various monitoring programmes to help standardise EM
data collection (particularly imagery data) where needed prevent working in silos on similar problems. Finally,
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the voluntary and self-reporting nature of many EM programmes highlights the importance of stakeholder
engagement and incentive structures in achieving effective EM coverage.

I.1.2. Task 3: Inventory of data collection technologies (Optifish Blue Paper)

Within the ISSG EMT, Task 3 focuses on the inventory and structuring of data collection technologies used
in electronic monitoring (EM) and related systems. Over the past year, this work has been strongly driven by
the Horizon Europe OptiFish project, in particular through the development and presentation of Deliverable
D2.1 entitled ‘Blue Paper: requirement standards’, hereafter referred to as Blue Paper.

The Blue Paper defines requirement standards for digital catch monitoring systems in European fisheries.
Rather than describing specific technologies or vendors, the document adopts a technology-agnostic
approach, focusing on the conditions under which monitoring becomes reliable, scalable, and interoperable
across fisheries. This work was presented within the ISSG EMT by Sander Delacauw as a concrete
contribution to Task 3, providing a structured overview of the current state of data collection technologies
and identifying key requirements for their future deployment.

A central motivation for this work is the strong heterogeneity of European fisheries. Differences in gear
types, vessel layouts, catch handling processes, and environmental conditions have historically resulted in
fragmented EM deployments, often referred to as “technical islands”. These inconsistencies lead to non-
interoperable datasets, limiting the ability to compare results across fleets or to scale monitoring approaches
at regional or EU level. The Blue Paper addresses this by proposing standardisation at the level of minimum
requirements and performance thresholds, rather than prescribing fixed system configurations. This ensures
flexibility for operators while enabling comparability and integration of data across monitoring programmes.

The document identifies several key challenges that currently limit the effectiveness and scalability of data
collection technologies. First, many monitoring systems still rely heavily on manual data collection and human
observation, which introduces variability, increases workload for crew and reviewers, and limits long-term
consistency. Second, regulatory fragmentation across regions leads to inconsistent reporting formats and
compliance requirements, complicating both implementation and data integration. Third, the intrusiveness of
EM systems remains a critical factor: systems that interfere with fishing operations or require significant crew
interaction are unlikely to be adopted in practice. Finally, data security and confidentiality are essential
concerns, as catch data are commercially sensitive and imagery may contain identifiable information. Robust
solutions for encryption, secure storage, and controlled access are therefore a prerequisite for trust and
acceptance.

To address these challenges, the OptiFish approach focuses on defining performance-based standards that
specify minimum requirements for monitoring systems (e.g. image quality, frame rate, metadata), while
remaining technology-agnostic. In addition, supporting elements such as agreement templates and reporting
frameworks are considered to ensure consistent implementation across monitoring programmes. The overall
objective is to enable reliable and scalable data collection, while improving data quality and facilitating
interoperability across fisheries contexts.

From a technological perspective, the Blue Paper covers three main domains. The first is electronic
monitoring systems, including cameras, positioning systems, and auxiliary sensors (e.g. hydraulic or winch
sensors), combined with software pipelines for video review. These systems can operate in manual, hybrid,
or increasingly automated modes. The second domain is the Al layer, which includes computer vision
methods for object detection, instance segmentation, species classification, stereo-based length estimation,
and privacy-preserving techniques such as face masking. The third domain is environmental DNA (eDNA),
including metabarcoding approaches for community-level analysis and targeted methods such as qPCR/dPCR.
Together, these technologies form a complementary framework for monitoring catches and fishing activities.
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In addition, the Blue Paper explicitly considers the role of synthetic data in Al development. Synthetic data
can be used to expand the training domain, for example by simulating rare species, occlusions, or varying
environmental conditions, thereby reducing annotation costs and improving model robustness. However, it
is emphasised that synthetic data cannot replace real-world observations and must always be calibrated
against real samples to ensure reliability.

A critical aspect of the work concerns the definition of standardisation itself. Given the variability in fishing
operations, standardisation cannot be based on uniform hardware configurations or fixed camera setups.
Instead, it focuses on defining minimum requirements related to data quality, metadata, annotation protocols,
and system performance. These include, for example, requirements on camera positioning and field of view,
minimum resolution and frame rate, metadata completeness, annotation consistency, and data integrity
mechanisms such as redundancy and encryption. In parallel, practical aspects of operation are considered,
such as cleaning procedures, monitoring of image quality, and real-time feedback to the crew when system
performance degrades.

The proposed requirements will be validated through a series of pilot studies covering different catch handling
contexts, including pelagic pumping systems, sorting belts, sorting tables, deck sorting, and direct sorting in
small-scale fisheries. These pilots demonstrate that monitoring solutions must be adapted to vessel-specific
layouts and workflows, and that a one-size-fits-all approach is not feasible. Instead, the requirement-based
framework allows different implementations to coexist while ensuring that they produce comparable and
reliable data outputs.

An important component of the Blue Paper is the treatment of data integrity and system reliability. Within
the OptiFish project, the terminology used to describe system integrity mechanisms was critically reviewed
and refined. Initially, the concept of ‘anti-tampering’ was used to describe mechanisms aimed at detecting
potential manipulation of monitoring systems. However, this term was found to be inappropriate, as it implies
an interpretation of intent and suggests deliberate wrongdoing, which is not aligned with the role of scientific
monitoring. As a result, the concept was revised within OptiFish and reframed as ‘anomaly detection’, and
this updated terminology has since been consistently communicated.

Anomaly detection focuses on identifying observable deviations in system performance, such as blocked or
contaminated lenses, poor image quality, hardware malfunction, data transmission failures, or corrupted data
streams. These are objective, measurable events that can directly affect data quality. By detecting such
anomalies in real time or during post-processing, the system enables corrective actions, either by the crew
(e.g. cleaning a lens) or through automated logging and flagging mechanisms. This creates a feedback loop that
improves the reliability and completeness of the collected data.

This distinction is critical: anomaly detection is concerned with ensuring data quality and integrity, not with
interpreting behaviour or assigning intent. It supports the production of robust, verifiable datasets, which can
then be used for scientific analysis, management, or control purposes by the appropriate stakeholders. By
focusing on measurable system states rather than inferred actions, this approach aligns with the role of
scientific monitoring as a provider of factual, unbiased information.

Finally, the Blue Paper is conceived as a living document. It represents the current state of knowledge and
available technologies but will evolve as pilot studies progress and new insights are generated. The outcomes
of these pilots will feed into updated standards and, ultimately, into implementation guidelines at European
level. In parallel, efforts have already been initiated within the OptiFish project to develop a second, updated
version of the document, building on ongoing pilot results and feedback from stakeholders.

In addition, the Blue Paper and its supporting materials have been shared with ISSG EMT members through
the group’s communication channels, ensuring that the content can be reviewed, discussed, and further

aligned with ongoing EMT activities.
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I.1.3. ToR 4: EM for research vessels

An important part of the data input for stock assessments, especially data on stock abundance in EU waters,
comes from fisheries-independent surveys (e.g. IBTS, BITS) collected by research vessels (RV). While several
RVs now incorporate various electronic technologies (ET) for monitoring (examples are given in the ISSG
EMT reports from previous years), camera-based EM is not widely adopted. EM has great potential for
fisheries-independent data collection, including possible reduced workload, increasing sampling effort, or
acquisition of quality imagery data of fish or other marine organisms that could be used for training CV
models.

The ISSG EMT originally discussed ways of standardising and sharing imagery data collected onboard RVs to
create a bank of labelled images/films that could be used among research institutes across the EU and thus
help develop more accurate CV models. As the technical aspects for such standardisation were beyond the
scope of the ISSG EMT, a recommendation from the RCG NANSEA & Baltic was sent to the WGTIFD
working group in 2024 with the following description: “In the RCG there is an interest to initiate partnerships
between fisheries institutes to complement data collection onboard RV with EM and start collecting and
labelling imagery data of catches to train detection/classification open-access or shared models that would be
beneficial to all. It was agreed that a workshop could be organised by ICES in the coming year to kick start
this work in the NANSEA and Baltic regions”.

The WGTIFD working group only considered and discussed the “EM for RVs” topic during their annual
meeting in Copenhagen in April 2026. A short time (~30 minutes) was allocated during the meeting to
examine this recommendation but triggered interesting thoughts. The discussion started with acknowledging
that a workshop aiming solely at standardising the way to collect, store, and annotate EM imagery data might
not be enough, and that EM systems onboard research vessels could be a platform for interesting projects
which cannot be tested on commercial vessels (in particular for CV Al model development with less
constraints on data privacy than on commercial vessels). Still, a workshop was seen as beneficial to explore
how EM on RV could be used to increase monitoring or reduce monitoring effort/costs while keeping quality
high. Such initiative should also involve other expert groups like WGMLEARN, which could use this as a
“user case” in their working group’s ToR. Beyond the EU, WGTIFD members from the UK or the US voiced
their interest in participating and sharing experiences.

Eventually, WGTIFD members present at the meeting agreed that “EM for RVs” could be proposed as or
within a theme session for the ICES ASC 2027. At the ISSG EMT meeting it was noted that having such a
workshop at the ICES ASC 2027 could be interesting for possibly having participants from more diversified
contexts beyond the DCF. On the other hand, it could result in lower adhesion from DCF-related
participants, as some of them might not have a budget to participate to scientific conferences such as the
ICES ASC 2027. It was acknowledged that there are advantages and disadvantages to both approaches. The
setting for the workshop was left open for further discussion.

I.1.4. Task 5: Regional Work Plan and Electronic Monitoring Technologies & Collaborations
with other ISSGs

During the current reporting period, the ISSG EMT actively contributed to the development of the Regional
Work Plan (RWP) 2028-2030 through participation in dedicated RWP meetings and targeted interactions
with other ISSGs. The group positioned itself as an advisory and facilitative body, aiming to support other
ISSGs in identifying where Electronic Monitoring Technologies (EMT) could realistically contribute to
addressing data gaps and improving data collection efficiency.

An initial structured approach was proposed by the ISSG EMT, based on a three-step process. First, individual
ISSGs were encouraged to conduct internal reflections to identify their key data gaps, operational bottlenecks,
and constraints, and to assess where EMT could potentially provide added value. Second, based on these
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identified needs, targeted exchanges were proposed between ISSGs and relevant EMT experts, favouring
small, focused discussions over large plenary meetings to ensure practical and solution-oriented outcomes.
Third, these exchanges would lead to structured and realistic inputs to the RWP, aligned with DCF objectives
and tailored to specific fisheries contexts.

To support this process, the ISSG EMT engaged with other ISSGs in multiple ways. Chairs of other ISSGs
were invited to EMT meetings to provide context on their specific challenges and to initiate discussions on
potential EMT applications. In parallel, the proposed working approach was presented and discussed during
RWP meetings, with the intention of creating a coordinated and bottom-up process across ISSGs. Supporting
materials were developed and shared to facilitate internal discussions within ISSGs, helping chairs to structure
reflections on data gaps, feasibility, and constraints related to EMT.

Despite these efforts, the implementation of the proposed approach remained limited during the reporting
period. While the methodology was generally well received, most ISSGs did not yet reach the stage of
formulating concrete EMT-related needs or structured feedback. This resulted in a circular dependency,
where the ISSG EMT required specific input from ISSGs to provide targeted advice, while ISSGs themselves
were not yet sufficiently familiar with EMT capabilities and/or did have a view on how these could be used in
a regionally coordinated way between MS to clearly articulate such needs.

As a result, the initial plan to develop detailed, ISSG-specific EMT contributions to the RWP proved difficult
to realise within the available timeframe. This highlighted that, at the current stage, a more general and cross-
cutting approach is required. The role of the ISSG EMT will therefore evolve towards providing broader
guidance on EMT potential, while continuing to build awareness and understanding within other ISSGs. More
targeted interactions are expected to develop in the future as familiarity with EMT increases and concrete
use cases emerge.

I.1.5. Task é6: What can be done to make EM(T) attractive to the fishing sector?

Task 6 was introduced as a new task within the ISSG EMT during the current working year, reflecting the
growing recognition that the successful implementation of Electronic Monitoring Technologies (EMT)
depends not only on technical feasibility, but also on stakeholder acceptance and perceived value for the
fishing sector. Within this context, the group-initiated discussions on how EMT can become more attractive
and acceptable to fishers, and which incentives or practical benefits could support wider adoption.

A key input to this task was provided through a dedicated presentation by Sissel Kolls Bertelsen (DTU Aqua),
focusing on EM implementation, fisher incentives, and the broader implications for fisheries management
systems. Her work provided a structured perspective on how EM could move beyond its traditional role as
a monitoring or control tool and instead support more adaptive and flexible management approaches (see:
link to publication).

The presentation highlighted that EM is increasingly seen as unavoidable in the medium to long term,
particularly considering evolving policy frameworks and the need for more comprehensive and reliable catch
documentation. However, acceptance by the fishing sector remains strongly dependent on whether EM is
perceived as an additional control burden or as a tool that provides tangible benefits.

Two main pathways for creating value were presented. The first relates to operational flexibility. Under
current management systems, many technical measures (e.g. gear specifications) are used as indirect tools to
control catch composition, partly due to limited observability of actual catches. With EM systems providing
more complete and reliable catch documentation, there is potential to move towards more output-based
management approaches. In such a system, fishers could gain increased flexibility in how they operate, for
example in terms of gear choice or fishing strategies, as long as catches are properly documented and
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accounted for. This concept can be summarised as ‘flexibility under responsibility’, where increased freedom
is coupled with full transparency of fishing activities.

The second pathway relates to information and decision support. EM systems generate large amounts of data
that, if appropriately processed, can provide direct operational benefits to fishers. Examples include real-time
or near-real-time information on species composition, size distributions, and quota uptake, as well as
warnings for potential choke species or inefficiencies in fishing practices. Such information could support
more informed decision-making at sea, improve quota utilisation, reduce unwanted catches, and ultimately
increase economic returns.

Building on this presentation, the ISSG EMT discussed how these concepts could be translated into practical
approaches to improve acceptance of EM systems. A central theme emerging from these discussions is the
need to shift the narrative of EM from a surveillance-based approach towards a value-driven approach.
Historically, EM has been primarily associated with compliance monitoring, which has contributed to
resistance from fishers. It was emphasised that, for EM to be widely adopted, a ‘data in — value out’ principle
could be key, where the data collected through EM systems are translated into meaningful and actionable
outputs for the fishing sector.

In addition, several cross-cutting conditions for successful adoption were identified. First, tangible and
immediate benefits are more effective than abstract or long-term promises. Second, co-design with the fishing
sector is essential, ensuring that EM-derived outputs align with actual operational needs. Third, trust and
transparency are critical, including clear communication on data use, ownership, and governance, and a clear
separation between scientific monitoring and enforcement objectives.

The discussions also highlighted that broader system-level incentives may be required. These may include the
possibility to simplify certain regulatory measures, reduce control burden, or introduce more flexible
management approaches. At the same time, it was acknowledged that such changes require careful
consideration, as well as gradual implementation and alignment between scientific, regulatory, and fishing
sector stakeholders.

Overall, Task 6 highlights that making EM(T) attractive to the fishing sector requires a combination of
technological capability, clear value creation, stakeholder involvement, and appropriate governance
frameworks. While initial work, strongly informed by the presentation and subsequent discussions, has
identified key pathways and enabling conditions, further work is needed to translate these concepts into
practical, operational solutions that can be implemented across diverse fisheries contexts.

RWP 2028-2030

Within the RWP 2028-2030, Electronic Monitoring Technologies (EMT) are positioned as a key enabler to
address increasing pressure on Data Collection Framework (DCF) resources while maintaining or improving
data coverage, quality, and timeliness.

The contribution of the ISSG EMT to the RWP focuses on the potential of EMT to complement and enhance
existing data collection approaches rather than replace them. EMT can support improved documentation of
catches (e.g. species composition, bycatch, discards), increase spatial and temporal resolution of fishing
activity data, and reduce reliance on labour-intensive observer programmes. In addition, EMT can facilitate
the development of Al-assisted workflows, enabling more efficient processing of large volumes of imagery
data and supporting standardisation across Member States.

A key aspect highlighted in the RWP is the role of EMT in improving consistency and comparability of data
across regions. By promoting common requirements, data structures, and annotation practices, EMT can help
reduce fragmentation between national monitoring programmes and support regional coordination. This is
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particularly relevant for addressing shared challenges such as bycatch monitoring, small-scale fisheries data
gaps, and integration of new data streams into assessment frameworks.

At the same time, in the RWP it acknowledged that there are important constraints and challenges related
to EMT implementation, including initial investment costs, data governance and privacy considerations, and
the need for stakeholder acceptance, particularly from the fishing sector. As such, EMT is not presented there
as a one-size-fits-all solution, but rather a targeted tool that should be applied where it provides clear added
value in relation to specific data gaps and operational constraints.

Overall, the RWP positions EMT as a strategic component of future fisheries data collection, with an emphasis
on coordinated development, gradual integration into existing frameworks, and alignment with DCF
objectives. The contribution of the ISSG EMT provides a high-level framework to guide this integration, while
leaving room for more detailed, fishery-specific applications to be developed in subsequent iterations.

1.4. Roadmap/follow-up

In the past year and following the decision taken at the last Liaison Meeting, National Correspondents of
countries that were previously not included in the ISSG EMT were contacted to nominate national experts
for the ISSG. Consequently, the number of participants — and the geographical scope — of the ISSG EMT in
the period 2025-2026 expended to include not only MS from the NANSEA and Baltic, but also from the
Mediterranean and Black Sea, together with representatives from the RCG Large Pelagics and the Long-
Distance Fisheries. If not anything else, this demonstrates the interest for EMT in the context of monitoring
fisheries in Europe and beyond.

While the EU Control Regulation calls for all vessels above 18 metres to be equipped with EM from 2028,
the concrete implementation, the possible interest of these new data for the DCF, and the possible
harmonisation of these data streams at EU level will be challenging. These topics are and will continue to be
discussed in the ISSG EMT in the future to facilitate a smooth integration of EMTs for fisheries data collection.
The questions we asked last year in the same section of the report are still of interest for the future of the
DCF: can we do “better”, or at least cheaper, while keeping the data flows at least as good as they are today?
Can we use EM to replace some of the “traditional” data collection? Can EM be used in a more cost-efficient
manner, e.g. with the development of Al assisted processes that could reduce EM reviewer person-hours?
Can (part of) the EM review process be done automatically onboard the vessel (e.g. the analysis of catch
composition)? Etc. Thanks to the expertise of its participants, the ISSG EMT can play a role in shaping the
RWP, or on the practical implementation EMT in collaboration with other ISSGs. Furthermore, in line with
task 4 (“EM for RVs”), members of the ISSG EMT will help in better defining the setting for implementation
of the workshop and the abstract for its proposal.

1.5. SG Participants

Adam Lejk alejk @mir.gdynia.pl Expert PL
Anja Boye angabo@agqua.dtu.dk Expert DK
Anna Persson anna.s.persson@slu.se Expert SE
Carmen Ferra carmen.ferravega@cnr.it Expert IT
Charis Charilaou ccharilaou@dfmr.moa.gov.cy Expert cYy
Christoph Stransky  christoph.stransky@thuenen.de Expert & chair of ISSG Surveys DE
David Espino Garcia  david.espino@ieo.csic.es Expert ES
Dorthe Bekkevold db@agqua.dtu.dk Expert in relation to eDNA DK
Edwin van Helmond  edwin.vanhelmond@wur.nl Expert NL
Elor Sepp elor.sepp@ut.ee Expert EE
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