Introduction to the
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IFCB acts as an automated, submersible microscope
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‘ |FCB specifications and capabilities

Designed for continuous, in situ operation at depths of up to 50 m,
deployment durations of several months

Captures submicron resolution images of particles between 5 and 150
um long at rates of up to 12 sec™'

-

Recirculating sheath flow provides:

hydrodynamic focusing for consistent, sharp imaging ’

biofouling protection

Additional onboard reagents for cleaning, remote QC assessments
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|FCB specifications and capabilities

Power and network connectivity delivered through an underwater cable

Onboard x86_64 computer runs either Windows 10/11 or Debian Linux
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| MVCO time series
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16+ year time series
begun by Rob Olson
and Heidi Sosik in
2006

1.2 billion images
(9 TB) and growing!
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\ ML models translate images to spp. counts

Low-Level| |Mid-Level ) High-Level
Feature Feature Feature

PO B S — J—

Trainable
Classifier

Sidney Batchelder
WHOI IS Application
Development
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IFCB Classifier » Pages @

Image classification with neural nets is a process by which input images can be binned into * Overview
certain categories. o Installation
This git repository is host to an image classifying program designed to be trained and run on ° "ta! .

o whoi hpc

plankton images from an IFCB datasource. Please checkout the links on the sidebar to go into

N « Training a Model
more depth on the relevant topic.

o Usage: neuston_net TRAIN
© Model Parameters
Terminology o Dataset Parameters

© Epoch Parameters
o Data Augmentation

IFCB - Imaging FlowCytobot. A device used to continually record microscope imagery of
oceanic plankton. .

© Output Options
Running a Model
o Usage: neuston_net RUN

bin - The default output format for an IFCB. A bin is a file containing a collection of
plankton images. This project used pyifcb for reading ifcb bins.

Utilities

o Combining Datasets

o Class Config CSVs

o Intensity Normalization

NN - Neural Net. A mathematical/computational process of processing data through an
interconnected series of nodes. This web of nodes is likened to how neurons in a brain are

connected, hence the name. This project uses PyTorch and pytorch-lightning ¢ SLURM SBATCH Tool ®

Dupes Trai
* CNN - Convolutional Neural Net. A neural net that performs "convolutions" to the data it ® SESSERITEs

o Tips
processes, typically associated with image processing. o SLURM and the WHOI HPC
e Classification - the act of associating something into some particular category. In this © SosikNAS
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Application to HAB surveillance and monitoring
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‘ Understanding HAB life cycles, bloom dynamics
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Understanding HAB life cycles, bloom dynamics
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‘ Understanding HAB life cycles, bloom dynamics
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Brosnahan et al. 2015
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‘ Cell size dynamics to understand in situ physiology

Moberg and
Sosik, 2012

expected!

Singlet volume distribution

A. catenella grow, produce toxin,
and form gametes much faster than
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Coupling IFCB to a profiling sonde
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HPHYTOorm

hormful algal blooms phytoplankton monitoring
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IFCB network development to address changing HABs
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| Advanced HAB sensors

Imaging FlowCytobot (IFCB)

Automated light microscopy
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2G Environmental Sample
Processor (ESP)

‘Molecular lab in a can’

» Available on-instrument assays detect species-specific

nucleic acid markers or toxins

Measure particulate domoic acid (pDA) and collect
archival samples only when Pn are present

BIMcLANE

RESEARCH LABORATORIES, INC.



| Fixed site installations

2020 Fixed-site IFCB and
IFCB-ESP installations
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| Adaptive sampling through mobile platforms

2020 Fixed-site IFCB and
IFCB-ESP installations

Mobile platforms to enable sensor
redistribution across the region as needed

Offshore IFCB sampling

PHYTOaorm

harmful algal blooms phytoplankton monitoring
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| Real time observation
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| Data sharing and analysis tools!

IFCB dashbo:
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https://github.com/WHOIGit/ifcbdb.git
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Created at Woods Hole Oceanographic Institution
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harmful algal blooms data portal
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https://github.com/WHOIGit/whoi-hab-
hub.git

Louis Kilfoyle
Ethan Andrews
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| And more coming...

Axiom

DATA SCIENCE
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https://habdac.portal.axds.co/#

Nelgello} Microalgae and aguatic protozea

http://nordicmicroalgae.org mHI S B Dl \.
SWEDISH BIODIVERSITY

’ DATA INFRASTRUCTURE
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IFCBs are well suited for detection and monitoring of many
marine HAB species

Emerging as the backbone of new HAB observing systems in the
northeast U.S. and elsewhere

Challenges and needs remain in areas of data standards,
access/archive, image annotation, sharing of analysis products,
and more!
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