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Zooplankton sampling

« Autonomous systems with
acoustics and optics
— Cover large areas in short time
— Real-time information
— High space-time resolution
— Less human labour
— Less/no ship time
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Tools

 Autonomous underwater vehicle (AUV)
— EK8O0 scientific echo sounder

— In-situ particle imager (SilCam)

 Unmanned surface vehicle (USV)
— EKB8O0 scientific echo sounder
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Zooplankton
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Ludvigsen et al., 2018
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response to artificial light

Image: NTNU/AUR-Lab
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Profiling frame

experiments

* Optical and acoustic
Instruments

 Profiling net samples

 Season: summer (June)

Image: Emlyn Davies/SINTEF
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AUV and USV collaborative
experiments

e Echo sounder and in-situ
particle imaging system
 Profiling net samples

* Seasons: winter (January) o

and fall (September) s
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January - echogram 1
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anuary - echogram 2

Depth

Ly
L

U]

(VR
U7

EL °
S..xiu_lum oy i

L LR EY T

T

aomt

AL FTTN !
of 3y %

-40

-45

AUV
echo



January - particle size distribution
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June
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June - particle size distribution
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June
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June - particle size distribution
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September - echogram
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September - particle size distribution
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To sum up:

* As expected, more/“(in June, less in Jan and Sept
« Relationship between optical and acoustic data

« Challenging to quantity correlation between optical
and acoustic data

» Avoidance behaviour is only observed qualitatively

« Great potential in robotic quantification of
zooplankton!
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Future work

* Improve sources of information

— Camera improvement, camera
placement on vehicle

« Address avoidance behaviour

* Fully robotized methods with
reliable estimates!
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Thank you for your attention!

Questions? Please contact me at karoline.barstein@ntnu.no

ZPS 2024, Tasmania, Australia
Karoline Hokstad Barstein

karoline.barstein@ntnu.no
March 19 2024
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