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Summary 

The training course on “Principles and Methods of Broadband/Wideband Technolo-
gies: Application to fisheries acoustics” was held on board a Norwegian vessel, RV G. 
O. Sars, from 8 to 12 December 2017. The participants were on board on 7 December 
in Bergen, Norway and got off the vessel either in the evening on 12 December or 13 
December. The number of participants was 20 from 13 countries, representing 19 
organizations. There were also 5 instructors and 2 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 narrowband, multifrequency systems in target detection, 
acoustic characterization and classification of marine targets such as fish and zoo-
plankton 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 on board a research vessel. The overall objec-
tive of this course was to provide participants the knowledge and skill of collecting, 
interpreting, and processing acoustic broadband/wideband data with confidence, and 
to be well prepared for moving broadband/wideband technology forward into rou-
tine acoustic research and survey applications in fisheries science.  

The course materials and associated information on the training course can be found 
at the websitehttps://i-marine.d4science.org 

(this VRE link is a place holder, where all the course materials and related infor-
mation have been uploaded, and needs to be modified so that it will be available for 
general public). 

https://i-marine.d4science.org/web/ices_fiaco/home?p_p_state=maximized&p_p_mode=view&saveLastPath=false&_58_struts_action=%2Flogin%2Flogin&p_p_id=58&p_p_lifecycle=0&_58_redirect=%2Fgroup%2Fices_fiaco%2Fices_fiaco
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1 Course Descriptions 

1.1 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, previous-
ly 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 
1500 m depth), and WBAT (an autonomous EK80 recording system), were calibrated 
and operated during the class. Every participant had a chance to independently con-
duct the operation to gain hands-on knowledge and experiences. 

1.2 Objectives 

The overall objective of this course was to provide participants the knowledge and 
skill of interpreting and processing acoustic broadband/wideband data with confi-
dence, 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: 

i) Understand the fundamental differences between narrowband and broadband
acoustic systems;

ii) Interpret broadband/wideband echograms correctly;

iii) Understand the spatial and temporal characteristics of the broad-
band/wideband systems;

iv) Understand the techniques of spectral analysis such as pulse compression pro-
cessing;

v) Process broadband/wideband raw and pulse-compressed (complex) data.

1.3 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 narrowband echosounders, such as Simrad EK60. In addition, pro-
gramming ability (Matlab, R, etc.) was required. 



 

 

Report of the Training Course on Principles and Methods of Broadband/Wideband 
Technologies: Application to fisheries acoustics 

|  3 

 

2 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 schedules as listed in the course Agenda (Annex 2).  

Every evening, there was a two-hour discussion session. During this discussion ses-
sion, some questions, problems, and suggestions for the next day(s) were raised, an-
swered, 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 Egil Ona (Institute of Marine Science - IMR, Ber-
gen, Norway), who was the Chief Scientist or Project Leader on this G. O. Sars cruise. 
The IMR provided many necessary organizational and logistical supports. The fund-
ing to support this 5-day G.O. Sars operation was provided by IMR and University of 
Bergen. 
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3 Accomplishments 

a) Theory on broadband technologies (Dr Chu) 

i) Background on narrowband and broadband signal 

ii) Understanding the temporal, spatial, and spectral aspects of the complex 
broadband signal 

b) Overview of the specifications and data flow of commercially available and 
most commonly used broadband systems – Simrad EK80 (Drs Korneliusen, 
and Macaulay) 

c) Knowledge of EK80 system operation and hands-on experiences (Drs. Ona and 
Macaulay) 

i) System configurations 

ii) Calibration procedures 

iii) Data collection and preliminary processing 

d) Data collection (Drs Ona and Macaulay) 

i) EK80 WBT data with transducers mounted on the ship drop keel 

ii) EK80 WBT data with transducers mounted on the TSprobe, a vertically 
deployable system from the ship winch 

iii) EK80 WBT-mini data from a WBAT. 

e) Data Processing (Drs Korneliussen, Macaulay, and Anderson) 

i) Calibration quantities as a function of frequency 

ii) TS(f) of tracked individual targets 

iii) Sv(f) of a scattering layer 
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4 Recommendations 

Some useful comments and recommendations from the course evaluation question-
naire (see Annex 3). 

This year’s course was one day shorter than last year’s due to reduced ship time. 
Many course participants felt the need to have more time on EK80 data processing. If 
there are training courses on the broadband technology in future, it is recommended 
to allocate more time to data processing. 
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Annex 2:  ICES 2017 Training Course Agenda 

Course Title: Principles and Methods of Broadband/Wideband Technologies: Applica-
tion to fisheries acoustics  
Time: 8 - 12 Dec 2017 
Location: On Board RV G.O. Sars; Pier: Nykirkekaien 1, Bergen, Norway 
Course Organization:  

G.O. Sars does not have a room capable of holding 20 participants who will take 
notes. We therefore divide the 20 participants in two groups. Both groups will have 
the same classes.  

Question and Discussion Session:  

This session is to help people understand class contents, to solve problems associated 
with the class and discuss broadband topic. There will be a Questions/Discussions 
session from 7–9 pm every evening. All instructors are available during this time. 

Meals on G.O. Sars: 

Meals are free and the meal times for breakfast, lunch, and dinner are:  

Breakfast: 7:30 – 8:30 am 

Lunch: 12:30 am – 1:00 pm 

Dinner: 5:30 – 6:30 pm 

In addition to the three meals, hot/cold drinks, snacks, and self-help food are provid-
ed 24 hours 

Pre Training Course (7 Dec): 

Check in on Board RV G.O. Sars. For those who couldn’t get a Norwegian approved 
Fishermen Medical Certificate near where you live need to contact Egil Ona 
(egil.ona@imr.no) for making a doctor’s appointment in Bergen on 7 Dec. 

Day 1 (8 Dec): 

Morning: Check-in and sea safety training for both groups 

Afternoon: Introduction: an overview of the training class and the EK80 hardware 
and software with participants divided into 2 groups 

Evening: Discussion (Groups 1 and 2) 

Day 2 (9 Dec): 

Group 1: Theory 1 (morning) and Ship board calibration of the EK80 systems (after-
noon) 

Group 2: Ship board calibration of the EK80 systems (morning) and Theory 1 (after-
noon) 

Evening: Discussion (Groups 1 and 2) 

Day 3 (10 Dec): 

Group 1: Theory 2 (morning) and Data processing 1 (afternoon) 

Group 2: Data processing 1 (morning) and Theory 2 (afternoon) 

Evening: Discussion (Groups 1 and 2) 

mailto:egil.ona@imr.no
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Day 4 (11 Dec): 

Group 1 Data processing 2 (morning) and Data collection 1 (afternoon) 

Group 2: Data collection 1 (morning) and Data processing 2 (afternoon) 

Evening: Discussion (Groups 1 and 2) 

Day 5 (12 Dec): 

Group 1 Data collection 2 – TS probe/WBAT (morning) and Data processing 3 (morn-
ing to early afternoon) 

Group 2: Data processing 3 (morning) and Data collection 2 – TS probe/WBAT  morn-
ing to early afternoon) 

Later afternoon: Both groups - Course conclusion 

Day 6: (13 Dec): 

Get off the vessel and on your own. 
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Annex 3:  Results of  course evaluation quest ionnaire 
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