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Summary
The training course on “Principles and Methods of Broadband/Wideband Technologies: Application to fisheries acoustics” was held on board a Norwegian vessel, RV G.
O. Sars, from 8 to 13 December 2016. The participants were on board on 7 December
in Bergen, Norway and got off the vessel either in the evening on 13 December or 14
December. The number of participants was 20 from 13 countries, representing 20
organizations. There were also 5 instructors and 3 technical and logistic assistants.
With the rapid advances in technologies, broadband acoustic systems such as Simrad
EK80 echosounder and EdgeTech towered and vertically deployable systems have
become commercially available. The potential advantages of these systems over the
currently widely used narrow-band, multi-frequency systems in target detection,
acoustic characterization and classification of marine targets such as fish and zooplankton have made them increasingly popular and accepted within the fisheries
acoustic community at a pace much quicker than expected.
To help colleagues to efficiently and accurately conduct surveys and researches in
fisheries acoustics using these newly developed broadband acoustic systems, we
proposed this training course to be held onboard a research vessel. The overall objective of this course was to provide participants the knowledge and skill of interpreting
and processing acoustic broadband/wideband data with confidence, and to be well
prepared for moving broadband/wideband technology forward into routine acoustic
research and survey applications in fisheries science.
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Course Descriptions

2.1

Contents
The course covered both the theoretical background and how to apply the theory to
actual fisheries acoustics through case studies and exercises with synthetic, previously recorded, and real time data collected during the training course.
A number of Simrad EK80 echosounder systems, including systems mounted on the
ship drop keel, on TSprobe (a vertically deployable system that can be deployed up
to 500 m depth), and WBAT (an autonomous EK80 recording system), were calibrated and operated during the class. Every participant had a chance to independently
conduct the operation to gain hands-on knowledge and experiences.

2.2

Objectives
The overall objective of this course was to provide participants the knowledge and
skill of interpreting and processing acoustic broadband/wideband data with confidence, and to be well prepared for moving broadband/wideband technology forward
into routine acoustic research and survey applications in fisheries science.
By the end of the course, the participants could:
Understand the fundamental differences between narrow-band and broadband
acoustic systems;
Interpret broadband/wideband echograms correctly;
Understand the spatial and temporal characteristics of the broadband/wideband
systems;
Understand the techniques of spectral analysis such as pulse compression processing;
Process broadband/wideband raw and pulse-compressed (complex) data.

2.3

Level
The training course was an advanced course in fisheries acoustics. The participants
were assumed to have moderate (college level) knowledge in algebra, calculus, and
experience with narrow-band echosounders, such as Simrad EK60. In addition, programming ability (Matlab, R, etc.) was required.
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Course programme
Due to the room-space limitation on the vessel, the participants were divided into
two groups. The two groups were taught essentially the same course contents but
dealing with a slight different echosounder systems (different frequencies). Two
groups had different course and dining schedules as listed provided in Table 1.
Every evening, there was a two-hour discussion session. During this discussion session, some questions, problems, and suggestions for the next day(s) were raised, answered, solved, or recorded. Some of the questions did suggest future projects. All
instructors were available during this time.
The host of the training course was Ego Ona (Institute of marine Science - IMR, Bergen, Norway), who was the Chief Scientist or Project Leader on this G. O. Sars cruise.
The IMR provided many necessary organizational and logistical supports.

3.1

Training Schedule (detailed schedules are provided in Annex 2):
Pre Training Course (7 Dec):
Check in on Board R/V G.O. Sars.
Day 1 (8 Dec):
Morning: Check-in and sea safety training for both groups
Afternoon: Overview of the training class and the EK80 hardware and software with
participants are divided into 2 groups
Day 2 (9 Dec):
Both groups: Theory I and ship board calibration of the EK80 systems - I
Day 3 (10 Dec):
Both groups: Theory II and ship board calibration of the EK80 systems - II
Day 4 (11 Dec):
Both groups: Theory III and IV, and acoustic and biological data collection (focused
on fish & zooplankton aggregations).
Day 5 (12 Dec):
Both Groups: TS-Probe/WBAT data collection & EK80 data processing. TS-Probe focused on collecting TS of individual or resolved fish and zooplankton.
Day 6: (13 Dec):
Both Groups: More Data Processing Issues & Course conclusion
Vessel was dock at the pier in the afternoon/evening, participants could choose to
stay on board the vessel or at the local hotels. For those who stayed on the vessel
were required to be back to the vessel no later than 11:00 pm local time.
Day 7 (14 Dec):
Get off the vessel.
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Accomplishments
1) Theory on broadband technologies
a) Background on narrow band and broadband signal
b) Understanding the temporal, spatial, and spectral aspects of the complex
broadband signal
2) Overview of the specifications and data flow of commercially available and
most commonly used broadband systems – Simrad EK80
3) Knowledge on EK80 system operation and hands-on experiences
a) System configurations
b) Calibration procedures
c)

Data collection and preliminary processing

4) Data Processing
a) Calibration quantities as a function of frequency
b) TS(f) of tracked individual targets
c)

5

Sv(f) of a scattering layer

Recommendations
Some useful comments and recommendations from the course evaluation questionnaire (see Annex 3).
1) Provide course material prior to the course – it was the first time ever
such course was taught. There were some uncertainties about the contents
of the course, which were not determined prior to the course. After this
first course, we have gained experience and will able to provide the
course material ahead of the course if there will be another course in the
future.
2) Provide a “big picture”, or overview on each course subject – this suggestion will be reflected in the next training course if there will be another
one.
3) Theory should be more connected with the application (real EK80 data)
and fewer equations– hopefully during the next course, more field data
application can be integrated into the theory.
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Rolf Korneliussen
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Spain
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UK
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USA
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Australia
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France

anne.lebourges.dhaussy@ird.fr

1

Giovanni Canducci

Italy
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