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Abstract

The work of the observers, for compliance and/or scientific monitoring, should be clearly
identified. And the sharing of this information with the RFMOQ’s scientific body should be
facilitated. Electronic monitoring involving the use of deck cameras, winch monitors, vessel
information and satellite transmission back to a monitoring station are most useful for compliance
purposes. This should be considered and, under the right circumstances, can provide better
information than acquired by an observer or can supplement observer information. The use of EM
would free up the time for observer to collect information for scientific purposes. Various
electronic tools, like cameras, measuring boards, scales, and efficient data recording, increase the
efficiency of the observers work. This is especially important for biological sampling and discard
recording. Pattern recognition, Al and machine learning is currently of limited use, but is being
studied and hopefully will progress. It is currently of limited use in species identification. But keys
can be made easier to use and more efficient using digital means.
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Introduction

The main aim of the SIOFA WS2026-EMS Workshop is to develop electronic monitoring standards for
scientific use by providing information that improves current data collection or by collecting
information more efficiently in terms of cost, time and safety.

Electronic monitoring has been around since the 1990s and has a broad meaning in fisheries.
Typically, it includes one or all the following:

e sensors that detect gear movement indicating fishing activity
e cameras that record fishing activities

e  GPS tracking of vessel movements

e satellite reporting of system status, and

e a control unit that stores recorded information

Fishery information that can be effectively collected by EM may include:

e catch landed and released, including bycatch
e catch handling practices

e gearused

e compliance with management regimes

e fishing effort and location.

This has been summarised by Pierre et al. (2024) and provided to this meeting as document
WS2026-EMS-03. As noted in previous SIOFA meetings, electronic monitoring can support, improve
and verify logbook information. It can also improve the quality of data provided in logbooks,
particularly the reporting of discards, the reporting of minor bycatch, and reporting of interactions
with seabirds and turtles. Reports on the use of EM in domestic fisheries have been provided to
SIOFA, particularly by Australia and Thailand (SC-01-INFO-05, SC-03-03(03), SC-03-05.2(01), WS2026-
EMS-01). The primary reason for this is to support compliance, though there are clear benefits to
scientific information if the data is fully shared. It is assumed here that other speakers will present
this information at the WS2026-EMS Workshop.

The SIOFA Conservation and Management Measures (CMMs) only mention electronic monitoring
with respect to monitoring transshipments (CMM 10(2023), para 11). More commonly mentioned
are electronic observer programs in connection to scientific work on bottom fisheries (CMM
01(2025), paras 3d, 5a, 40) and on general data collection on fisheries activities (CMM 02(2025) para
18). This document will cover these more general aspects of using electronic methods to support
data collection for scientific purposes. The ‘electronic observer program’ means a program that uses
electronic monitoring equipment in place of, or in conjunction with, a human observer or human
observers on board a vessel that is capable of generating, storing and transmitting data to
competent authorities (loc. cit.).

Methods

In August 2021, FAO and the deep-sea fisheries project held a one-day webinar “Workshop on the
use of still and video cameras to record deepwater shark catches by scientific observers”. A wide
range of electronic monitoring tools were presented mainly from projects undertaken by scientists
or the industry. A total of eight talks were presented, and these are available on FAO’s Common
Ocean information hub summaries provided in the report (FAO, 2022a, 2022b).

The titles of the presentations and the name of the presenters are:

1. Artificial intelligence for a digital blue planet — Summary from the 3-day FAO workshop held
on 28-30 June 2021 — Kim Friedman



2. Using electronic monitoring to improve data-limited catch estimates for sharks — Cindy
Tribuzio

3. A Picture is Worth a Thousand Words: Using Artificial Intelligence as an aid in Identifying Shark
Bycatch — Paul Clerkin

4. Use of machine vision applications for electronic monitoring programs and observer data
collection support in Alaskan fisheries — Suzanne Romain

5. Practical advantages of EM and cameras to enhance the value of observer’s outputs and
personal safety - Stewart Norman and Chris Heinecken

6. Observer App with Species Identification by Expert Reviewer — DJ Laycock

7. Use of camera systems on commercial fishing vessels — an industry perspective — Andy Smith

8. Image-based data collection on fishing practices and catch composition, conducted by crews
of tracked Indonesian snapper and tuna fishing vessels — Peter Mous

Results

The salient points raised at the webinar and relevant to this SIOFA EM workshop have been collated
and are given below. (Text in brackets refers to the presentations in the numbered list above)

Observer data

Observers of fishing vessels operating in the high seas can be “attached” to the RFMO organisation,
or they can be the “flag State” responsibility. The latter is more common, and this will depend upon
the RFMO measures in force. The observers are usually required to share the information collected
with the RFMO either directly or via the flag State. This is usually restricted, and sharing is normally
carefully controlled. Sub-sets and possibly anonymised data may be supplied to scientific
committees.

Prior discussing data collection by electronic means, the data sharing agreements between the
observer (or flag State) with RFMO scientific body needs to be clear.

The role of the observer

Observers are typically classified as “compliance” or “scientific”, or their role is not classified at all.
Regardless of this, and with very few exceptions, observers mostly collect information relating to
compliance, often duplicating the responsibilities of the ships master to either provide the data
directly or to enter it into logbooks that are later shared. It seems that there are increasing demands
placed on observers and they need to work efficiently to perform their duties properly.

“Compliance” type data is of limited use to the scientific body in developing their advice, or it must
be supplemented with scientific data that observers are challenged to collect. Any tools that free up
the time of an observer’s compliance tasks means that they can spend more time on scientific data
collection that can be used to improve assessments.

Cameras (still and video) - Species identification

Al, machine learning and pattern recognition can record species and length (1) and were successfully
used in identifying coral reef fishes (8 Indonesia). Cameras on longlines (2, 4 Alaska, 8 Ross Sea, 5
South Africa), and purse seine pumps (5 South Africa) have been successful in identifying and
monitoring catch, but the species composition is usually limited. However, the use of Al is probably
not yet sufficient advanced to be used efficiently in a real situation. Searching videos especially
would help, and progress is being made. The identification of similar looking species, like deepwater
sharks, continue to be problematic. Further, the acquisition of large numbers of photographs of rare



species is problematic, especially when they need to be correctly identified to build up a library of
reference images. Accuracy is improved if a chute is used to improve image quality.

Assisted identification by making the identification easier for the observer (1) digital shark key (3
SIOFA NPFC), (2) taking photos and expert support (6 NAFO), can greatly assist the observers in
species recognition. Trails were undertaken recently on the R/V Dr. Fridtjof Nansen.

Observer efficiency and personal safety

Body cameras can be used to help observers record data and also for document verification. Also to
help take pictures of species for later identification verification purposes (5 South Africa).

Observers often work in dangerous circumstances. The efficient use of deck cameras during setting
and hauling by observer can be achieved using cameras whilst allowing the observer to remainin a
safe place (5 South Africa).

Electronic measuring board and scales, etc, can free up time for observers to do biological sampling.

Discussion

Electronic monitoring and electronic sampling to support compliance and scientific work (beyond
the basic catch and effort information mentioned in the introduction) has many advantages but, in
most cases, it relies upon some form of advanced computing techniques such as pattern recognition,
machine learning and artificial intelligence. This allows for the use of still and video images to be
processed to provide information that is either quicker than can be obtained by a human observer,
or more accurate than can be provided by a human observer, or both. Human observers, being
human, have limitations such as a limited knowledge base (training), needing to sleep, and being
conscious of health and safety regulations. Electronic monitoring can support the work of human
observers by providing 24/7 coverage or increased efficiency and is likely most useful in data
recording for compliance purposes. This would free up the time of human observers for other tasks,
like biological sampling and bycatch / discard recording. The latter is especially important when
applying the ecosystem approach to fisheries. Electronic sampling tools would help improve the
efficiency of the observers work, and many of these are likely already in use. Digital identification
keys, to supplement traditional keys, are likely to be useful in the identification of discarded species
needed for risk and impact assessments. The use of advanced computer techniques, based on
pattern recognition and Al, are probably not yet advanced enough to be used in real situations, but
work is being carried out to improve this situation.

Conclusions

The work of the observers, for compliance and/or scientific monitoring, should be clearly identified.
And the sharing of this information with the RFMOQ’s scientific body should be facilitated.

Electronic monitoring involving the use of deck cameras, winch monitors, vessel information and
satellite transmission back to a monitoring station are most useful for compliance purposes. This
should be considered and, under the right circumstances, can provide better information than
acquired by an observer or can supplement observer information.

The use of EM would free up the time for observer to collect information for scientific purposes.

Various electronic tools, like cameras, measuring boards, scales, and efficient data recording,
increase the efficiency of the observers work. This is especially important for biological sampling and
discard recording.



Pattern recognition, Al and machine learning is currently of limited use, but is being studied and
hopefully will progress. It is currently of limited use in species identification. But keys can be made
easier to use and more efficient using digital means.
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