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Executive summary

The Working Group on Target Classification (WGTC) met on three occasions, all im-
mediately prior to the Working Group on Fisheries Acoustic Science and Technology
(WGFAST) meetings: on 3—4 May 2014 in New Bedford, USA, on 23-24 May 2015 in
Nantes, France, and on 17-18 April 2016 in Vigo, Spain. Rolf J. Korneliussen, Norway,
served as chair. Thirty-one experts reported their interest to contribute to the WGTC,
of which 25 actually contributed to the work. The WGTC chair reported results of the
work from WGTC to WGFAST.

The first meeting reviewed literature and contained several presentations to bring
WGTC members up to speed. The structure on the proposed CRR was decided, and
the responsible for each section proposed ICES Cooperative Research Report (CRR)
was decided. Work on some sections was done. The second meeting reviewed more
literature, and slightly modified the structure of the proposed CRR, and work on the
sections prior to the meeting were revised.

Acoustic data are currently being collected from a variety of acoustic systems in many
countries to address a range of ecosystem monitoring and stock management objec-
tives. There is no ICES CRR covering this topic, but there are two CRR in adjacent top-
ics: CRR 238, Editor: David G. Reid, Echo Trace classification; and a CRR, Edited by
John T. Anderson on Bottom classification. Note that the CRR 238 focused mostly on
single-frequency and school-based methods, and that at the time work on multifre-
quency and wideband methods (while covered in that CRR) was more in development
but now is much more mature.

The proposed CRR has avoided content of previous CRRs, e.g. on Echo trace classifi-
cation (CRR 238, edited by David G. Reid, 2000) and Seabed classification (CRR 286,
edited by John T. Anderson, 2007). Note that the CRR 238 focused mostly on single-
frequency and school-based methods. The meaning of the term “Target classification”
was decided during by WGTC to be regarded as essentially “species identification”.
This proposed CRR is suggested to contain broad advices of needs to classify targets
as well as examples, but is not suggested to be a strict recipe of how to classify targets.

The 2016 Vigo meeting of WGTC was entirely working on the proposed CRR itself. The
work concentrated on ToR a) literature review and on methods for data collection and
data preprocessing for optimal target classification, and on theoretical principles of tar-
get classification. The draft CRR currently contains 90 pages in 11 chapters and two
appendixes. The CRR is intended to not be much longer than 125 pages, with practical
use of the methods collected as case studies in appendixes being a large proportion
(30-50%, 38% of the current draft). The draft CRR contains recommended protocols for
methods to be used for target classification during ecosystem surveys including com-
monly used acoustic systems used in fisheries research and surveys principles of clas-
sification, general and specific to these selected systems and standard protocols for
classifying multifrequency data.

The remaining work until the finalization of the CRR is to harmonize the sections, se-
cure the allowance to use some of the figures, reorganize slightly the document, and
expand some sections.

The target audience for the proposed CRR is decided to be:

e Users: Those that provide abundance estimates and those that carries out
the surveys. Scientists and technicians that need to understand what can be
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done, including possibilities and limitations, also being able to use existing
processing tools and modify existing tools within their framework. This in-
cludes knowledge of what can be done and what cannot be done, but not
more than at best basic knowledge for why.

Developers: Thorough knowledge of the theories and their limitations, with
the purposes of both using existing tools/programs, and also to implement
own tools. The theories should be able to be implemented in own developed
processing tools.
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Administrative details

Working Group name

Working Group on Target classification (WGTC)

Year of Appointment within the current three-year cycle

3

Reporting year concluding the current three-year cycle

3

Chair

Rolf J. Korneliussen, Norway

Meeting venue(s) and dates

3-4 May 2014, New Bedford, USA, (16 participants)
23-24 May 2015, Nantes, France, (23 participants)
17-18 April 2016, Vigo, Spain, (14 participants)
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Terms of Reference a) - z)

Science

Plan topics

publish them in an easily
accessible report.

ToR Description Background addressed Dur. Expected Deliverabl
a)  Review, The ICES reference for 2 years Review document
summarize and acoustic target classification presented to
report on the needs to be useful to WGFAST in 2015
literature practitioners of fisheries
regarding (1). acoustics and ecosystem
Acoustic systems  surveys that produce data for
currently used in  stock management. The first
fisheries research  step in this process is to
and surveys, (2) review, summarize and report
theoretical on the literature regarding the
principles of methods that are currently
target used in fisheries research and
classification and  surveys. The theoretical
(3) methods principles for target
currently being classification must be
practised; summarized, and the methods
currently being practised must
be evaluated
b)  Develop There is a need for 3years Recommendations
recommendations recommendations to the ICES document
protocols for community for methods to be presented to
methods to be used for acoustic target WGFAST in 2016
used for target classification. These methods
classification cover commonly used acoustic
during ecosystem  systems used in fisheries
surveys including  research and ecosystem
(1) commonly surveys, and must be generic
used acoustic enough for application in
systems used in systems not specifically
fisheries research  considered. The methods
and surveys (2) must be practical and based
principles of on solid theoretical principles.
classification,
general and
specific to these
selected systems
(3) standard
protocols for
classifying
multifrequency
data
c) Based on ToR a) There is a recognized need to 3years CRR proposal
and b) a CRR comprehensively document submitted for
proposal should the current theory and consideration by
be developed for ~ recommended practice of SCICOM in
SCICOM acoustic target classification September 2016.
consideration. for use in Fisheries Science
and ecosystem surveys, and CRR report itself

to be submitted
September 2017
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3

4

Summary of Work plan

Year 1 (2014-2015) Initiate the work

Year 2 (2015-2016) Finalize the review (ToR a)

Year 3 (2016-2017) Finalize recommendations and prepare a CRR proposal (ToR b) and c))

Summary of Achievements of the WG during 3-year term

e  Work on CRR initiated;
e Literature review finalized;

e Proposed authors of several chapters CRR delivered sections for second
draft;

e  First 40 pages of CRR draft (from previous year) were revised;
e Proposed authors of several chapters CRR delivered sections for third draft;

e Additional 50 pages of CRR draft were put together, and 90 pages of the
proposed CRR were revised.

Final report on ToRs, workplan, and Science Implementation Plan

ToR a) Fulfilled. Literature regarding acoustic systems used in fisheries research and
literature regarding theoretical principles of target classification has been reviewed,
and literature references are found in the proposed CRR draft. Methods currently be-
ing practised are partly referred (literature), and the most relevant methods are parts
of the proposed CRR.

ToR b) Fulfilled. Recommended protocols for methods to be used for target classifica-
tion during ecosystem surveys are developed. Methods commonly used, principles for
classification, and standard protocols for classifications of multifrequency data are or-
ganized as chapters in the proposed CRR.

ToR c) Progress as planned. The results of ToR a) and b) are used do develop a pro-
posed CRR. The proposed CRR can be considered for publication, although work still
remains (as of August 2016).

The CRR is supposed to be a practical document. Highlights are illustrated by some
figures in the case studies that show the methods actually work, e.g. Figure 1 in section
12.1.2, Figure 8 in section 12.1.4, and Figure 2 in section 12.1.5.

Cooperation

e Cooperation with other WG: WGFAST
e Cooperation with Advisory structures: none

e Cooperation with other IGOs: (TLA unknown)



6 | ICES WGTC REPORT 2016

7 Summary of Working Group self-evaluation and conclusions

1) Working Group name. Working Group on Target Classification
2) Year of appointment. 2013
3) Current Chairs. Rolf J. Korneliussen
4) Venues, dates and number of participants per meeting.
3-4 May 2014 in New Bedford, USA, 16 participants
23-24 May 2015 in Nantes, France, 23 participants
17-18 April 2016 in Vigo, Spain, 17 participants

WG Evaluation
5) If applicable, please indicate the research priorities (and sub priorities) of
the Science Plan to which the WG make a significant contribution.

A key procedure in acoustic biomass estimation is the correct assigning of backscat-
ter to species or species-group level. It has been estimated that the systematic error,
associated with the identification of acoustic backscatter can be as high as +80%.
Automated species identification can be a valuable input to the scrutiny process and
offers the potential for a more objective result.

6) In bullet form, highlight the main outcomes and achievements of the WG
since their last evaluation. Outcomes including publications, advisory prod-
ucts, modelling outputs, methodological developments, etc.

o Giving requirements to data to be used in acoustic categorization
e  Showing algorithms to be used in acoustic categorization
o Applying algorithms in case studies

e The main outcome is a proposed CRR.

7) Has the WG contributed to Advisory needs? If so, please list when, to whom,
and what was the essence of the advice.

Not directly yet. The case studies do, however, show that many of the algorithms
collected in the proposed CRR are being used by some institutions.

8) Please list any specific outreach activities of the WG outside the ICES net-
work (unless listed in question 6). For example, EC projects directly emanat-
ing from the WG discussions, representation of the WG in meetings of
outside organizations, contributions to other agencies’ activities.

There are no outreach activities outside the ICES network directly connected to the
WC

9) Please indicate what difficulties, if any, have been encountered in achieving

the workplan.

No unexpected difficulties were met.

Future plans

10 ) Does the group think that a continuation of the WG beyond its current term
is required? (If yes, please list the reasons)
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No, provided the proposed CRR is to be submitted from WGTC September 2017. If
not, the group need an extension.

11 ) If you are not requesting an extension, does the group consider that a new
WG is required to further develop the science previously addressed by the
existing WG.

There is currently a confusion if the proposed CRR is to be submitted in September
2017 or September 2016.

12 ) What additional expertise would improve the ability of the new (or in case
of renewal, existing) WG to fulfil its ToR?

The WG had the necessary expertise.

13 ) Which conclusions/or knowledge acquired of the WG do you think should
be used in the Advisory process, if not already used? (please be specific)

Several methods for automatic classification will support the process of scrutinizing
acoustic data, and thereby indirectly reduce uncertainty in estimating fish stock
abundance.
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Annex 2. Recommendations

ICES Working Group on Target Classification did not reach any recommendations
within any of the meetings. There are, however, two challenges that have been dis-
cussed, namely the increased possibilities for reliable target classification due to the
use of acoustic wideband, and also the challenges due to large amounts of data.
That needs to be addressed by ICES Working Group on Fishery Acoustics Science
and Technology (WGFAST). Furthermore, there is also a need for better tools to
verify the results of target classification. That needs to be addressed by the ICES-
FAO Working Group on Fishery Technology Fish Behaviour (WGFTFB).

It is recommended that WGTC meets also in 2017 for the final edits of the proposed
CRR. There will be none presentations in the 2017 WGTC meeting since all partici-
pants are now expected to be up to speed on target classification methods. The 2017
meeting will solely be work on finalizing the report to be submitted in September

2017.
RECOMMENDATION ADRESSED TO
1. Challenges connected to wideband acoustics need to be WGFAST
solved

2. Better tools to verify the classified targets is needed WGFTFB
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