
COMPANY SHARED

Fisheries acoustics and 

deep learning

Nils Olav Handegard*

Leif Edvard Bildøy $

Olav Brautaset &

Tomasz Furmanek*

Arne Johannes Holmin*

Ingrid Utseth &

Ketil Malde*

*Institute of Marine Research
$Kongsberg Discovery
&Norwegian Computing Centre



COMPANY SHARED

Fisheries advice based on acoustics

Assessments and harvest

control rules

Estimating Catch at Age

Catch statistics

Survey estimation

Acoustic trawl surveys
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Fisheries advice based on acoustics

North Sea Herring and Pelagic Ecosystem Survey International ecosystem summer survey in the 

Nordic Seas 
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Acoustic Target Classification (ATC)
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Data for training models

Annotated historical data from ~295 surveys
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Data for training models

PyTorch: Deep learning
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Data for training models

PyTorch: Deep learning
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Data for training models

PyTorch: Deep learning

Applying calibration, missing NMEA information, logdistance errors, 

aligning frequencies, folder structure changing over time, proprietary data 

formats changing over time, extracting labels; formats changing over time, 

+++
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Data for training models

PyTorch: Deep learning

All annotations and backscatter 

data are embedded as a list of 

xarray objects!
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2012
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Deep learning: The U-net

Ronneberger et al. (2015)

Image data                   Labels Predictions Loss weights
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Deep learning: The U-net

Ronneberger et al. (2015)
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Brautaset et al, 2020

Acoustic Target Classification (ATC) -
Supervised learning
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ATC – highly unbalanced data sets

0.2%
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ATC – highly unbalanced data sets

Pala et al. (2023)
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Machine learning and deep learning models

Choi et al. (2023)

Choi et al. (2021)

Brautaset et al. (in prep)
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Machine learning and deep learning models

Pala et al. (in prep)
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Machine Learning 
Engineering for Production

(Photo by Steve Jennings/Getty Images for TechCrunch)
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Machine Learning Engineering for Production

LSSS API

U-net
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Machine Learning Engineering for Production

Not straight forward to run traditional 

procesing on the platforms (edge)
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“Well, Mr. Frankel, who started this program, 
began to suffer from the computer disease that 
anybody who works with computers now knows 
about. It's a very serious disease and it 
interferes completely with the work. The trouble 
with computers is you *play* with them. They 
are so wonderful.” (Surely You're Joking, Mr. 
Feynman!: Adventures of a Curious Character”?)

Funding: CRIMAC, Norwegian Research Council, 
under the SFI program


