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Plankton Sampling

* No clogging or reduced filtering efficiency

* Nonintrusive, no damage to fragile organisms

* High spatial and temporal resolution

* Simultaneous measurements on a suite of plunkton groups
* Size, behavior, bloom status etc.

Discrete in time
Integrative in space



Traditional Sampling — time lag

Giering et al. 2022, FMS

i en On-board
[ U Hagig flow-through
F systems

| Towed gyslems Moored
: /l = imaging imaging
Vertical ) systems < systems
imaging
systems
Autonomous /
Vertical net platforms _
systems

Discrete in time Laborious
Integrative in space Time consuming




0 2 PlanktonScope

Image Analysis



2 PLANKTONSCOPE

*A shadowgraph imaging system

. Bi et al. 2013 JPR
Self contained & battery powered SL:gqef, 2020 Ecol Ind

Liv et al. 2021 Limnol and Oceanol. sinica

“Red LED pulse mode Bi ef al. 2022 JSR
_ ngh ’[urb|d|’ry Bi et al. 2024 LOM

“Motion blurry

1. Pulse mode, high intensity
2. Fast exposure to overcome
motion blurry

Mascarenhas & Keck 2018




L0 vPlanktonDs

Records

OutputMessage @ Parameter config |

Nl o 1. High turbidity imaging

This data does not enter the database!
Detecting Img:20240114153443006. bmp
{"Noctiluca': 0, 'Shrimp': 0, 'Phaeocystis': "128', 'Spirulina’:

e | 2. Rapid image processing
. == R ~900,000 images in 24 hrs

L0 'PlanktorDetection3, 11
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Detecting Im: 01 2019. jpeg

Phaeocysti
Detect
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. PlonkTGmSCépe
Slze m e u SU re m e nt Zhang et al. 2024 Front Mar Sci Planitonscope

[ A

Bounding box

Image Processing & Analysis in Java

Animated biology with arpan
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0 3 Deployment

Plankton dynamics
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Future work



Real time plankton monitoring fills in the gap
for biology in observing system: wintertime

Provide evidence for top-down control of
phytoplankton, higher density and larger size

High resolution data provided unprecedent
information on plankton and underlying processes
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