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iMagine Marine environmental management and policy making

Relevant EU Directives and initiatives for
aquatic domain, such as:

How EU Member States develop marine strategies

 Marine Strategy Framework Directive
(MSFD)

« Water Framework Directive (WFD)

 European Green Deal

* Mission Starfish 2030 “Healthy oceans,
seas, coastal and inland waters”

* United Nation’'s 2030 Agenda for
Sustainable Development

Source: EU MSED website « United Nation's Decade of Ocean
Science (2021-2030)

® 50% of the global oxygen production is produced by photosynthesis of marine algae
@ Oceans are home to the world’s largest diversity of species and habitats
e Annually 100 Mio tons of marine organisms are exploited as food source

.




Magine Implementation requires knowledge

The implementation requires an increase of our overall knowledge, demanding more science and improved
access to observation data and analytical processing.
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Europe already has developed an impressive capability for aquatic environmental observation, data-handling and
sharing, modelling and forecasting, second to none in the world. This builds upon national environmental observation
and monitoring networks and programs, complemented with EU initiatives such as the Copernicus programme

(CMEMS) and EMODnet, and European Research Infrastructures (Rls).
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iMagine  Project factsheet

OBJECTIVE:

To deploy, operate, validate, and promote a dedicated iMagine Al framework and
platform, connected to EOSC and AI4EU, giving researchers in aquatic sciences open

access to a diverse portfolio of Al based image analysis services and image
repositories from multiple RIs, working on and of relevance to the overarching theme of
‘Healthy oceans, seas, coastal and inland waters’.

e 36 months

e From Sept. 2022 until Aug. 2025

e €4.5 million EC funding

e 23 participants (19 beneficiaries + 4 affiliated partners)
e 18 service installations (Virtual Access)



iMagine Enabling scalable Al/ML services
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5 mature use cases

Aquatic Litter Drones: Aquatic Litter

DFKI (DE) + MARIS

Drone Survey - Level B

Zooscan

monitoring system using drones (NL) + OGS (IT)
EcoTaxa pipeline: Taxonomic Sorbonne
identification of zooplankton using Université

(LOV+IMEV) (FR)

Ecosystem monitoring at EMSO sites by
video imagery

EMSO ERIC (IT) +
UPC (ES) + Ifremer

(FR) + MI (IE)
Oil Spill Detection: Oil spill detection CMCC (IT) +
from satellite images OrbitalEOS (ES) +

Uni. of Trento (IT)

Taxonomic identification of
phytoplankton using Flowcam images

VLIZ (BE)

60% oxygen on Earth!
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Magine 3 prototype use cases

rip-currents detection from beach monitoring systems

Identification of diatoms in freshwater (unicellular
microorganism)

UL-LIEC (FR) +
CNRS-IRL2958
(FR) + SU-LOCEAN
(FR)

Underwater Noise Identification: Underwater noise VLIZ (BE)

identification from acoustic recordings using Spectrograms
spectrograms

Beach Monitoring: Posidonia oceanica berms and SOCIB (ES)

Palma




O

° ° o ® ® o o
Magine 8 Use Cases & Their Links to Rls and Initiatives
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Magine  Specific Objectives and indicators

Operational iMagine platform
with common Al development
framework

Objective 1. Deliver a scalable, shared IT platform for image analysis in
marine and freshwater research

Objective 2. Advance existing image analytical services to increase Launch of 5 aquatic Al image

research performance in aquatic sciences analytics services, running
operationally on the iMagine

platform

Objective 3. Develop & prototype new image analytical services and 3 Al-based imaging processing
datasets that can accelerate progress towards healthy oceans, seas, 2PPlication pilots, 8 scientific image

. repositories
coastal and inland waters P

Objective 4. Capture and disseminate development and operational Best Practices documentation,

O4 ) pest practices to imaging data and image analysis service providers /nteraction with EOSC and Al4EU
platforms. + Training programme

Objective 5. Deliver a portfolio of scientific image and image analytics Portfolio: operational services,

services targeting researchers in marine and aquatic sciences image repositories, Best Practices,
iMagine framework and platform

10
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Use cases

Training images

From data to knowledge

Data &
Labels

Al application lifecycle

Repeat until accuracy is satisfactory

Create/update Train/test

Reference
Models

model model

Evaluate
model

Serve
model

Share model

Model
repository

iIMagine Al Platform
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IMagine Al Platform

¢ iMagine

Marketplace

Deployments

Useful links (4

Identity and Access

iMagine Al platform
documentation

Project page
Storage
Status

Experiment tracking

- @ iMagine

The iMagine platform dashboard is a
service provided by CSIC, co-funded by
iMagine

Terms of use Privacy policy

vl.7.2

Powered by Al40S Al4 ©O€0SC

Usage Over Time

Running deployments Queued deployments

25

CPUs CPU Mhz Memory MB

Disk MB

GPUs

= Alvaro Lopez Garcia
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2024-02-04 2024-02-08 2024-02-12 2024-02-16 2024-02-20 2024-02-24 2024-02-28 2024-03-03 2024-04-09 2024-04-13 2024-04-17 2024-04-21 2024-04-25 2024-04-29 2024-05-03
Aggregate Usage (resource/day) @
CPUs {3} Memory [i11) Disk (@) GPUs [%i}
Used 711 of 47089 Used 1705GiB of 93661GiB Used 1602GiB of 43236GiB Used 0 of 3734
@ Alvaro Lopez Garcia AI4EOSC @ Alvaro Lopez Garcia AI4EOSC @ Alvaro Lopez Garcia AI4EOSC @ Alvaro Lopez Garcia AI4EOSC
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O iMagine

Marketplace

Deployments

Useful links (2

Identity and Access

iMagine Al platform
documentation

Project page
Storage
Status

Experiment tracking

- @ iMagine

The iMagine platform dashboard is a
service provided by CSIC, co-funded by
iMagine

Terms of use Privacy policy

vl.7.2

Powered by Al40S Al4 ©O€0SC

IMagine Al Platform

Marketplace &
Modules Tools

S Al40S Development Environment

This is a Docker image for developing new

modules
New deployment

@ Object Detection and Classification
with Pytorch

A trained Region Convolutional Neural Network
(Faster RCNN) for object detection and
classification.

Trainable Inference Pre-trained

@ Train an image classifier

Train your own image classifier with your
custom dataset. It comes also pretrained on
the 1K ImageNet classes.

Trainable Inference Pre-trained

@ Speech keywords classifier

Train a speech classifier to classify audio files

between different keywords.

Trainable Inference

= Alvaro Lopez Garcia

Q. Search modules

@ Train an audio classifier

Train your own audio classifier with your
custom dataset. It comes also pretrained on
the 527 AudioSet classes.

Trainable Inference Pre-trained

@ Object detection with FasterRCNN

Object detection using FasterRCNN model(s)
(fasterrcnn_pytorch_api)

Trainable Inference Pre-trained

@ YoloV8 model

Object detection using YoloV8 model

Trainable Inference Pre-trained

@ marine_species_seg

WIP Identification of marine species from
EMSO Azores deep-sea obervatory

@ multi_plankton_separation

Automatic separation of objects in images
containing multiple plankton organisms

@ litter_assessment_service

Integration of DeepaaS API and litter
assessment software

@ OBSEA Fish Detection

Al-based fish detection and classification
algorithm based on YOLOv8. The model has
been finetuned to detect and classify fish at
the OBSEA underwater observatory.

@ Phytoplankton species classifier

(VLIZ)

Identify the species level of Plankton for 95
classes. Working on OSCAR

[ o VO GO SRS | -l LI



iIMagine

Quality & Risk management plan
Data management plan
Development roadmap

Development
guidelines

&

Start

2023

Common implementation approach

across Rls and e-infrastructures

EOSC & AI4EU
integration plan

development roadmap

Al deployment,
Operation plan

Update of the

Business Model
analysis,
Sustainability

Full Scale
Al mature Services

Best practices for
image analysis

2025

Best practices for Al
service creation and

operation
Validation of

prototype
services

e Agile development in epics

e Building up operation

plans

e Data delivery
e Application service delivery
e Good practices on Al for RIs

Results published in iMagine community in Zenodo: https.//zenodo.org/communities/imagine-project/
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http://www.youtube.com/watch?v=SEw79Gd6m5o

e,
iMagine Lessons learnt... so far

e Manual labelling is effort-intensive
o The more metadata produced at the source the better
o The more automated metadata production the better
e High quality, open source Al models exist for image analysis
o e.g. Yolov8, DOVER, CNN, U-Net
e Regular knowledge exchange is important
o IMagine Competence Centre approach works well
e Federation of national clouds in EGI for Al application support

o Virtual Access Is crucial to enable cross-national access to ‘fit-for-purpose’ services

16



Thank you!



https://twitter.com/eu_imagine
https://www.linkedin.com/company/1024536

The iMagine Open Call for Al-powered image analysis
In aquatic sciences is NOW OPEN!

We offer:

e 10-month collaborative projects
Support for

e Al model training

e Large-scale image analysis

e Use of the IMagine Al platform to deve

op and train Al models

e Access to cloud resources (GPUs, CPL
and to scale up analysis workflows

s, storage) to store images

Apply by 31 July




