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e [Magine Competence Center

e Use Cases

e Best Practices

e Summary
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iMagine Competence Center:
Mission & Methodology

Mission: Facilitate the path from image data to imaging applications

and services for scientists in aquatic sciences
Methodology:

e Connect experts from different domains (science, Al IT, ...)

2 @ e Stimulate knowledge exchange between the parties
oA

e Speak common language

e Provide training and support
(data, Al, FAIR, platform, service management)

T
~
g e Create best practices

o
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O

iMagine Competence Center:
Synergetic approach

0 iMagine Al4
B )Ee0SC

experts (iMagine WP4) developers
(iMagine WP3) (Al40S)

l Domain & Al IT experts Platform
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https://ai4os.eu/
https://www.imagine-ai.eu/
https://ai4eosc.eu/
https://www.svgrepo.com

O

Magine Competence Center:
Support

Knowledge exchange:

o Regular meetings with iMagine and Open Call use cases
o We try to understand each other & speak same language

Training and Support:

o Competence center workshops (2023, 2024, 2025)
Dedicated events and webinars

AI4EOSC platform user workshop (2023) and webinars
FitSM course for imagine service providers (EGI)

Support email list, individual meetings and consultancy, e.g.

> Marketplace publishing
> Infrastructure (e.g. OSCAR, thanks to UPV!)

O O O O

Best practices: documentation, deliverables, articles, datasets
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https://www.imagine-ai.eu/article/greetings-from-cote-dazur
https://www.imagine-ai.eu/article/imagine-second-competence-centre-workshop
https://indico.egi.eu/event/6642/
https://www.imagine-ai.eu/news-events/events
https://www.imagine-ai.eu/article/launching-the-imagine-webinar-series
https://indico.scc.kit.edu/event/3845/
https://ai4eosc.eu/ai4eosc-webinar-series-exploring-the-future-of-ai-machine-learning-and-federated-learning/
https://www.egi.eu/service/fitsm-training/
mailto:imagine-ai-platform-support@mailman.egi.eu
https://docs.ai4os.eu/
https://zenodo.org/communities/imagine-project/records?q=&f=resource_type%3Apublication%2Binner%3Apublication-deliverable&l=list&p=1&s=10&sort=newest
https://zenodo.org/communities/imagine-project/records?q=&f=resource_type%3Adataset&l=list&p=1&s=10&sort=newest
https://www.imagine-ai.eu/article/greetings-from-cote-dazur
https://www.imagine-ai.eu/article/imagine-second-competence-centre-workshop
https://en.wikipedia.org/wiki/Brest,_France

O

o ® ®
iMagine Competence Center:
UCx collected OUtCOmeS FrOm da ta tO knOWIedge 5 Image analysis
services
(powered by trained
models)
Al/ML development cycle ) .
<onsi @ iMagine
Data &
E0S Create/updat (Re)Train/Test Monit
reate/updaate e)lrain/les | onitor
e model model model
A A
Repeat until reaching
[ the desired accuracy
Ref
fnz:jeete 20 Labeled
N Evaluate training datasets
— = model “ °
Moc.jel <«—— Share model — m
repository
-_— i
»  Serve model
Best practices
@
iMagine
Continuous interaction with users, feedback & knowledge sharing

iMagine Deliverable D3.4

vvvvvvvvvvv

WE ARE ALWAYS WELCOMING YOUR FEEDBACK!
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https://inference-walton.cloud.imagine-ai.eu/
https://zenodo.org/communities/imagine-project/
https://zenodo.org/records/14893997
https://zenodo.org/records/14893997
https://dashboard.cloud.imagine-ai.eu/

IMagine

O iMagine

Statistics

Catalog

Tools

Tasks C:
Try me
Deployments

Inference

Platform Services [/

Storage
Experiment tracking

Al Inference workflows

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

B O

Powered by AI40S Al 00 e0SC
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[1 Libraries -

£ )

@ Cold coral segmentation

Cold corals segmentation model

AUC1

S —
N

@ Object detection with
FasterRCNN

Object detection using FasterRCNN
model(s)

\_

iM
.
(

@ Train an audio classifier

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

IMagine

Dashboard

& Tasks

@ Conus species classifier

Classify conus images among 70 species.

[ 4 )

Al-based fish detection and classification
algorithm based on YOLOVS.

y OBSEA Fish Detection

UC3o

iM
. .
(
@ ZooProcess Multiple \

Separator

A module to draw lines between objects to
be separated from one another in ZooScan
images

uc2

v go Platform Categories

@ Deep Species Detection

Deep Sea Species Detection

UC3a

-

@ Phytoplankton species
classifier (VLIZ)

Identify the species level of Plankton for 95
classes.

UC5

\_

\

@ Train an image classifier

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

y,

\_ J

@ Train an underwater-noise-
classification (VLIZ)

Train your own underwater-noise-classifier
with your custom dataset to identify ships

Uceé

iMagine

~—

Marketplace

Y. EJ Data Types v

@ Diatom detection

Diatoms detection with oriented bounding
boxes.

\_

/iMagine use case modules
Open call use case modules

General purpose modules

O Tags v

@ Litter assesment

Al-powered pilastic litter counter, from
drone footage to cieaner waters.

N

@ smartbay-marine-types

Al-based Marine animal types detection
and classification algorithm based on
YOLOvB. The model has been tuned to
detect and classify marine animal types at
the Smartbay underwater observatory

UC3s

M —
N

@ WITOIL-for-iMagine

Medslik-Il Oil fate lagrangian model

kUC4 J

@ smartbay-prawn-burrow-
detection

Al-based Prawn Burrow detection and
classification algorithm based on YOLOvS.
The model has been tuned to detect and
classify Prawn Burrows in Inish Prawn
(Nephrops norvegicus) Fishery Areas.

\ UC3s J
N

@ YoloV8 model

Object detection using YoloV8 model

~

&8

@ Object Detection and

Classification with Pytorch

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

iMagine

\uct y

iMagine

\_

» smartbay-species-detection

Al-based Marine Species detection and
classification algorithm based on YOLOVS.
The model has been tuned to detect and
classify marine species at the Smartbay
underwater observatory.

@ ZooProcess Multiple Classifier

A module to differentiate images
containing muitiple zooplankton objects
from those containing only one object

UC2

(" )



https://dashboard.cloud.imagine-ai.eu/catalog/modules
https://dashboard.cloud.imagine-ai.eu/marketplace

IMagine Services Access Request

iMagine has released its imaging analysis services for aquatic sciences.
Be the first to request access and start using them.

.M o
I agl ne In Google anmelden, um den Fortschritt zu speichern. Weitere Informationen

* Gibt eine erforderliche Frage an

. - About Services Use Cases Project Results News & Events Call for Use Cases E-Mail-Adresse *
iMagine
lhre E-Mail-Adresse
Your Name *
Access Services Meine Antwort

Your Affiliation *

Meine Antwort

How to Access

| work in a project and want to get access to one or more services (use the text
box below to give us more details!)

Try out the Al modules on the iMagine Al Platform for 10 minutes Makis i

e Check this tutorial first Select the Service You Want to Have Access *

® Log in on the iMagine Al dashboard with any account (O Litter Assessment: Identify Floating Plastic for a Cleaner Future
*» Select the module of interest (O ZooProcess: Unveiling the Secrets of Plankton

» Click on the TRY button on the right. A Gradio interface will open. WE AR E O PE N FO R (O Al-Powered Fish Monitoring for Healthy Oceans: EMSO-OBSEA

B U S I N E S S ! (O Al-Powered Fish Monitoring for Healthy Oceans: EMSO-Azores
[ J

O Al-Powered Fish Monitoring for Healthy Oceans: EMSO-SmartBay

O WITOIL: Predicting Qil Spills for Cleaner Seas

Request Access

O Uncovering Phytoplankton with Al

Fill in the form here. x
. . . O PR O | .
Thematlc SerVICeS for Image Ana|y3|s ;. ;&‘.!. ; .q; Select the Type of Access You're Interested In
:é?..;i:ﬁ{’?' ;lj.?:q- D Analyse: Analyse Your Whole Image Set With the Analysis Service
. JQE:E Cohgeee
https://www.imagine-ai.eu/services/image-analysis e s [ Re-training - Re-train the image analysis model with your training images to
SérVi ces fO r a&u atiC Sciences o : @ %ﬁg & reach more precise predictions for your use case.
- - - - .
' D Deploy - Download the trained image analysis model and use it on local
computing resources - either for image analysis or for re-training.
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https://docs.google.com/forms/d/e/1FAIpQLScTegjPjVc00Zc-bRtNPEx9Sl3tBQ8owU9YnBfBFZcIEXqGlQ/viewform
https://docs.google.com/forms/d/e/1FAIpQLScTegjPjVc00Zc-bRtNPEx9Sl3tBQ8owU9YnBfBFZcIEXqGlQ/viewform
https://docs.google.com/forms/d/e/1FAIpQLScTegjPjVc00Zc-bRtNPEx9Sl3tBQ8owU9YnBfBFZcIEXqGlQ/viewform
https://www.imagine-ai.eu/services/image-analysis-services-for-aquatic-sciences
https://www.imagine-ai.eu/services/image-analysis-services-for-aquatic-sciences
https://www.imagine-ai.eu/services/image-analysis-services-for-aquatic-sciences

IMagine

Best Practices:

Publication

IMagine

Best practices for producers and
providers of image sets and image
analysis applications in aquatic
sciences

iIMagine Deliverable D3.4

01/10/2024

Funded by
the European Union

iMagine receives funding from the European Union’s Horizon Europe research and innovation
program under grant agreement No. 101058625.

Views and opinions expressed are however those of the author(s) only and do not necessarily
reflect those of the European Union, which cannot be held responsible for them.

e |Lessons learned during the whole Al development cycle
e Experiences from 8 aquatic image analysis use cases

e Available since October 2024 at Zenodo: OX 50,

ik
e Xk ..:;.‘.’i":i

https://doi.org/10.5281/zen0do0.13864196

e Accepted for publication at the “Ecological Informatics”

peer-reviewed journal

@ iMagine project @
iMa gl-ne Part of EU Open Research Repository

Project deliverable m

Published October 1, 2024 | Version 1.1 Final

IMagine D3.4 Best practices for producers and providers of image sets and image
analysis applications in aquatic sciences

Alibabaei, Khadijeh' & : Azmi, Elnaz' & : Kozlov, Valentin' &

‘ Hide affiliations

1. ROR Karlsruhe Institute of Technology

iMagine is a European project to serve aquatic researchers with a suite of high-performance image analysis tools equipped with artificial intelligence. To effectively achieve the
objectives of the project, eight use cases in different areas of aquatic science are collaborating with the providers of the iMagine Al platform. This collaboration has yielded
valuable insights and practical knowledge.

In this deliverable, we delve into the details of the best Al-based solutions for image processing in aquatic science, drawing on the extensive experience and knowledge we
have gained over the course of the iMagine project. We thoroughly review the methods and tools used in the initial phase of data labelling, in the subsequent phases of model
training and in the final deployment of the model as a service.

Files

iMagine D3.4 V1.1_Final.pdf >
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@ VIEWS & DOWNLOADS

» Show more details

Versions

Version 1.1 Final Oct 1, 2024
10.5281/zenodo.14893997

Version 1.1 Under EC Review Oct 1. 2024
10.5281/zenodo.13866394

Version Under EC Review Oct 1, 2024
10.5281/zenodo. 13864197

View all 3 versions

Cite all versions? You can cite all versions by using the DOI 10.5281/
zenodo.13864196. This DOI represents all versions, and will always
resolve to the latest one. Read more.



https://doi.org/10.5281/zenodo.13864196
https://doi.org/10.5281/zenodo.13864196

iMagine Best Practices:
Covered topics

Deep Learning
Annotation Tools

Data Repositories and Open-source Dataset for Marine Applications
. =

Preprocessing Techniques
Labels

Performance Metrics and Evaluation Methods

Tools for Monitoring Model Performance 1

Reference

models

Data Biases and Fairness in Aquatic Science Models and Data

Model
repository

Model Delivery

Al/ML development cycle

Create/update
model

J §

(Re)Train/Test
model

Repeat until reaching
the desired accuracy

Share model —

Evaluate
model

Monitor
model

A

Al Model Drift Tools

Use Case Experiences
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»  Serve model

10


https://doi.org/10.5281/zenodo.13864196

O

IMagine

Diversity in Al development

Use cases Labeling Preprocessing Data biases Models Performance metrics
UC1 - Marine litter prelabeled with in-house resizing, augmentation, (horizontal flips, vertical unbalanced dataset, MobileNetV2, accuracy, precision, recall,
assessment litter categories(JLIST) flips, and random rotations) SqueezeNetl.1, F1-Score

Al model checked, no need to address

DenseNet121 ResNetb0

UC2 - ZooScanNet

labeling with EcoTaxa,
segmentation with current
version of ZooProcess
(both in-house tools)

Before Al: background subtraction on the original
image (with a blank scan, by ZooProcess) Classif:

data augmentation for (rotation, resizing, cropping,

flipping) done just-in-time during training and
inference Segment: no augmentation

unbalanced dataset, combination of
resampling (for classif and segment)
and weights (for classif)

Classif: MobileNet
Segment: MaskRCNN,
Mask2Former

Classif: binary cross-entropy
Segment: accuracy, recall,
precision, loU

UC30 - EMSO OBSEA

labellmg, roboflow, label
studio, BIIGLE

augmentation

cover the seasonality, one-year
dataset, unbalanced dataset, adding
dataset of other species

Faster-RCNN, YOLOvS8

MAP@50, precision, recall

UC3a - EMSO Azores

annotated by citizens

padding, bounding box corrections, addressing
redundancy

unbalanced dataset, focused on two
specific species

YOLOvS8

precision, recall, mMAP50-95

UC3s -Smartbay

annotated by CVAT

augmentation (roboflow noise and contrast)

different sediment types, larger training
datasets and more classes

YOLOvS8, DOVER VQA

MAP50-95

UC4 - Oil spill detection

proprietary method
developed by Orbital EOS

weight-loss

false positives, almost 98% of pixels are
not real oil spills

Bayesian optimization

Fractions Skills Score

UC5 - Flowcam plankton
identification

in-house developed
labeling tool

augmentation

unbalanced dataset, resampling

CNN based on an Xception
architecture

precision, recall, F1 score

UCG6 - Underwater Noise
Identification

window size, features extraction,

data from different locations and
dates during one year

Contrastive
Language-Audio model
based on the CLAP model

RMSE

UC7 - Shoreline extraction,
Beach monitoring

CVAT, in-house tool
written in R

label format adaptation, colour space
transformation, data scaling, split rows, patchify,
augmentation

unbalanced dataset, (geographic
locations and/or camera FOVs)

U-Net, YOLOVS8,9,11-seg,
Bi-LSTM

accuracy, loss,
precision, recall, F1score, loU

UCS8 - Freshwater diatoms
identification

BIIGLE, LabelBox

pre-training on synthetic datasets, padding,
bounding box corrections (resizing, rotation),
features extraction

unbalanced dataset

YOLOVvV5, EfficientNet,
MAPLE, SAM2

accuracy, Expected
Calibration Error, Negative
Log-Likelihood,
Precision-Recall curve
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IMagine

Tools and Infrastructures

/ \ a N\
M mif/ow
Labeled i " 4 A
_ pytest ) FROLl R0$
Datasets ! |
k / | eva
| evaluator, validator & advisor
| )
----------------------------------------- S0 >
Al Development Cycle | /O GE -\
\' ElyFa Node-RED
Create/update (Re)Train/ ! Monitor = FlowFuse
| model Test model E model fo Ala
! = | A g@ ?)o Compose
Pttt e Repeat until : =% Jenkins
T . reaching the :
| Reference i desired : mmm
E TEE ELE : : oIEE artHraty : w tli-|§/l;rid Baacioal™
E Model : : Share Evaluate - E DEEPaaS API
'\ repository | | model model ) @ iMagine
\‘“=::: ““““ N T e Serve e
el / model iMagine
- Dashboard
/ HE = H IVI . \ / ' Expe"mem ‘::kmgw
HEEEN I aglne ) )
g Dashboard / \ Image Analysis Se.rwces
Model Jupyter (Powered by Trained
Weights ) GitHub n Models)
. @ N /
F <
iMagine ~ Flower <=
KDashboard FLARE /
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https://mlflow.cloud.imagine-ai.eu/signup
https://pytest.org/
https://dashboard.cloud.imagine-ai.eu/
https://github.com/adap/flower
https://github.com/NVIDIA/NVFlare
https://templates.cloud.ai4eosc.eu/
https://github.com/ai4os/ai4-compose
https://zenodo.org/communities/imagine-project/records?q=&l=list&p=1&s=10
https://github.com/ai4os-hub
https://github.com/ai4os-hub

O

IMagine Summa ry

e The Competence Center of iMagine facilitates the
transition from image data to iImaging services for

scientists in aquatic sciences through various means.

e Key Outcomes of Collaboration within the

Competence Center:

o Collaboration between researchers, developers, and infrastructure
providers

o Al-powered image analysis services

o Support and training for scientists

o Best practices for the aguatic science community
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https://imagine-ai.eu/
https://www.imagine-ai.eu/
https://zenodo.org/communities/imagine-project/
https://zenodo.org/communities/imagine-project/
https://twitter.com/eu_imagine
https://twitter.com/eu_imagine
https://dashboard.cloud.imagine-ai.eu/marketplace
https://dashboard.cloud.imagine-ai.eu/marketplace
https://doi.org/10.5281/zenodo.13864196
https://doi.org/10.5281/zenodo.13864196

Thank you for your attention

imagine-ai-platform-support@mailman.egi.eu



https://twitter.com/eu_imagine
https://www.linkedin.com/company/1024536
mailto:imagine-ai-platform-support@mailman.egi.eu

iMagine Best Practices: @ | S
Data and Labels

Repeat until reaching
[ the desired accuracy

Reference
models

Evaluate
model

Model
repository

Annotation Tools L

Share model —

m CVAT: user-friendly interface, robust annotation features

iMagine

Tool ®©,

Label Studio

Marketplace / CVAT Image Annotation

Useful links (2

Identity and Access

iMagine Al platform

documentation
‘ Ro bOfl OW Project page
Storage

9 Labelbox

Experiment tracking

Important: To use this tool you must have at least one storage provider linked to your account. CVAT

15
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https://dashboard.cloud.imagine-ai.eu/marketplace/tools/ai4os-cvat
https://dashboard.cloud.imagine-ai.eu/marketplace/tools/ai4os-cvat
https://dashboard.cloud.imagine-ai.eu/marketplace/tools/ai4os-cvat

O

IMagine

Use Cases Overview
5 mature + 3 prototypes

Drone Survey - Level B

Aquatic Litter Drones
(DFKI, MARIS, OGS)

Zooscan — EcoTaxa plpellne
(Sorbonne Uni.)

Marine Ecosystem Monitoring
(EMSO ERIC, UPC, IFREMER, M)

Oil Spill Detection
(CMCC, OrbitalEOS, UNITN)

Underwater noise identification i seecirocraus
(VLIZ)

Flowcam phytoplankton
identification (VLIZ)

Beach monitoring (SOCIB) Freshwater diatoms

identification (UL-LIEC)
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O

iMagine Open CallUse Cases
Onboarded via Open Calls

Improving knowledge about
Cold Water Coral Reef

Spanish Oceanographic Institute
(ES)

Satellite-Derived

Bathymetry

Institute of Marine Sciences of
Andalusia (ES)

Al for image based age

reading from fish otoliths

Danish National Institute of Aquatic
Resources (DK)

Validating images
collected with the

EyeonWater app
MARIS (NL)

DEcentrAlised Learning

(DEAL)
Plymouth Marine Laboratory, UK

Sea Wave and coastal
inundation detection

Methodology (SWiM)
LNEC PT
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https://www.eyeonwater.org/
https://pml.ac.uk/projects/deal-decentralised-learning-for-automated-image/
https://mosaic.lnec.pt/index_en.php

Al/ML development cycle

@,
iMagine Best Practices: T =
Data R eposi tory
Data Repositories and Open-source Dataset for Marine Applications
o Zenodo: robust solution, open-access platform to store and share datasets
o IMagine training datasets are in the iMagine community at Zenodo
R
O
zenodo
4 )

IMagine and Zenodo extend metadata format for aquatic science

J
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https://zenodo.org/communities/imagine-project/
https://zenodo.org/communities/imagine-project/

IMagine

Tools and Infrastructures

Nextcloud

/m\

CVAT ....... Data &

— —} model
o)

Reference
models

Model
repository

- Share model —

iMagine ﬁitform

5' ‘ jupyter

<3

NVIDIA

Flare

; \DEEPaaS API

Create/update

A

(Re)Train/Test
model

Repeat until reaching
the desired accuracy

Evaluate
model

.
.....................................................

»  Serve model

4 A

@ Jenkins

iMagine
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miflow

©

pytest

FROURO$

o

\

/

Al4Compose:

Q Jenkins

O

iMagine

B @

=] R

E |yra Node-RED

/
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https://mlflow.cloud.imagine-ai.eu/signup
https://pytest.org/
https://frouros.readthedocs.io/
https://dashboard.cloud.ai4eosc.eu/
https://github.com/ai4os/deepaas
https://github.com/adap/flower
https://github.com/NVIDIA/NVFlare
https://templates.cloud.ai4eosc.eu/
https://ui.oscar.grycap.net/?endpoint=https://inference.cloud.imagine.eu#/login
https://github.com/ai4os/ai4-compose
https://docs.ai4os.eu/en/latest/user/howto/deploy/elyra.html
https://docs.ai4os.eu/en/latest/user/howto/pipelines/flowfuse.html
https://zenodo.org/communities/imagine-project/records?q=&l=list&p=1&s=10
https://jenkins.services.ai4os.eu/
https://dashboard.cloud.imagine-ai.eu/catalog/modules
https://zenodo.org/communities/imagine-project/records?q=&l=list&p=1&s=10
https://jenkins.services.ai4os.eu/
https://dashboard.cloud.imagine-ai.eu/catalog/modules

S Al/ML development cycle
Data &
Labels

iMagine Best Practices: |

(Re)Train/Test
model

A

Repeat until reaching
the desired accura

¢y

Data Bias

Share model —

e
model

e f——

» | Serve model

Data Bias and Fairness in Aquatic Science Data

o Recommendations about handling imbalanced datasets

o FAIR EVA tool to improve the FAIRness of published training datasets concerning the

metadata used in Zenodo
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FAIReva
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https://fair.dev.imagine-ai.eu/en
https://fair.dev.imagine-ai.eu/en

S Al/ML development cycle
Data &
® Labels y
reate/upaate e)lrain/ies
ode ode

iMagine Best Practices:
Create/Update/Train/Test Model

Share model —

» | Serve model

e Deep Learning Models
o Classification
m Mobilenet

o Object Detection
m YOLO: most commonly used, showed strong performance
o Segmentation

m YOLO

m Mask2Former: achieved better performance in panoptic segmentation than instance segmentation
with Mask R-CNN

e Training and Testing on iIMagine Marketplace

kel
5‘%"'
.r"‘w:#‘?
I\/Iarketlolace

21
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https://dashboard.cloud.imagine-ai.eu/marketplace
https://dashboard.cloud.imagine-ai.eu/marketplace

O

e Based on the Ultralytics’ python package. Ultralytics?
a company that develops computer vision models

e YOLO can perform:
o Classification: Identifying what object is in an image
o Object Detection: Detecting and localizing multiple objects In
an image with bounding boxes
o Segmentation: Identifying the exact shape and boundaries of
objects in an image (pixel-wise classification)

e YOLO module on the marketplace:
o Integrated with DEEPaaS API (platform support)
o Dockerized
o Supports MLflow
o Hyperparameter optimization with Hydra, Optuna & MLflow

& uitralytics

YOLOvS8

tabby 0.44,
tigexr _cat 0.30,
gyptm at004

Japay _spaniel 0.

.

/v/\
7%

cat 0.90

2 : : :
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Once retrained
on your data:

| msg" ICGBB 8bt 5 e Ay . ) ‘f' \;f_‘ 4
Lhr [ 48 b - L e '

OBSEA module able to
detect various fishes

Madrepora oculata

Madrepora oculata 0,911 %

Madrepora cMady?o a9 o7 LT
Madreporg ocdl%’co‘b.éZ’Pom oculatd 0,90
L ‘:5"‘:” . '

Cold water corals are
properly segmented
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https://dashboard.cloud.imagine-ai.eu/marketplace/modules/ai4os-yolov8-torch
https://github.com/ai4os/DEEPaaS
https://mlflow.cloud.imagine-ai.eu/
https://hydra.cc/
https://optuna.org/
https://mlflow.org/
https://github.com/ultralytics/ultralytics

O

iMagine To-Do: Validation of prototypes

WP3 point-of-view: tech. integration

e To Publish on the marketplace:

O (very desired) Integrate with DEEPaaS AP
O Create application tests
O Dockerize

O Pass CI/CD

e Marketplace makes available:

O Open source and docker access with rich metadata
O Try for 10-minutes by everyone
O Deployable for inference by VO-members

O Deployable on 3d-party resources via IM

2. Marketplace download
service delivery

1. Marketplace inference
service delivery

3. Inference
service delivery

= TRL7 "System prototype demonstration in operational environment”
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O

iMagine Metrics: Requested in VA

a) Number of unique users of the Al image processing service (unit: No. of users)

b) Number of images processed per year
(= Images uploaded by your end-users for processing by your service)
(unit: No. of images)

c) Number of images ingested
(= annotated images, made available for download) (unit: No. of images)

d) Number of countries of users
e) Names of countries of users

4™ JUNE 2025 | EGI2025 - Addressing Al needs for processing of imaging data: the case of Aquatic Science and the iMagine project
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S Al/ML development cycle
Data &
S

iMagine Best Practices: e
Evaluate Model

Share model —

Performance Metrics and Evaluation Methods

o Accuracy: correct predictions over total predictions

o Precision: ratio of correctly predicted positive observations to the total predicted positives

o Recall: ratio of correctly predicted positive observations to all observations in the actual class
o F1score: harmonic mean of precision and recall, useful for imbalanced dataset

o Intersection over Union (loU): overlap between two boxes
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Magine IMagine Use Cases
5 mature + 3 prototype
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10

Beach monitoring Underwater noise Freshwater diatoms
identification identification

SOCIB (ES) VLIZ (BE) Université de Lorraine-LIEC (FR)

4™ JUNE 2025 | EGI2025 - Addressing Al needs for processing of imaging data: the case of Aquatic Science and the iMagine project


https://www.imagine-ai.eu/case-study/freshwater-diatoms-identification-identification-of-freshwater-diatoms-using-microscopic-images
https://www.imagine-ai.eu/case-study/beach-monitoring-posidonia-oceanica-berms-and-rip-currents-detection-from-beach-monitoring-systems
https://www.imagine-ai.eu/case-study/underwater-noise-identification-underwater-noise-identification-from-acoustic-recordings-using-spectrograms

Open Call" Use Cases

Being onboarded via Open Calls

Image Credit: Claire Widdicombe - P,ML“ : * 100 pm

DEcentrAlised Learning (DEAL)

Plymouth Marine Laboratory, UK

Use decentralised learning to increase
the robustness of automated plankton
and deep-water animal imagery
processing

Image Source; https://mosaic.INec. pt/

Sea Wave and coastal inundation
detection Methodology (SWiM)

LNEC (National Laboratory for Civil
Engineering), PT

To enhance a methodology for an

automated wave runup and wave

detection from camera images for
the surveillance of coastline
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https://pml.ac.uk/projects/deal-decentralised-learning-for-automated-image/
https://mosaic.lnec.pt/index_en.php

O

Magine IMagine Use Cases
+ 3 prototype

Drone Survey - Level B

o a4 ¢ ¢ s ¥ A -

. &-«ﬁ o y o L v v
- ".‘
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[ B = o|
. .

DFKI (DE), MARIS (NL), EMSO ERIC:
OGS (IT) UPC (ES), IFREMER (FR), MI (IR)

VLIZ (BE)
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https://www.imagine-ai.eu/case-study/aquatic-litter-drones-aquatic-litter-monitoring-system-using-drones
https://www.imagine-ai.eu/service/zooprocess-service#demo
https://www.imagine-ai.eu/service/marine-ecosystem-monitoring-service#obsea-demo
https://www.imagine-ai.eu/case-study/zooscan-ecotaxa-pipeline-taxonomic-identification-of-zooplankton-using-zooscan
https://www.imagine-ai.eu/case-study/ecosystem-monitoring-at-emso-sites-by-video-imagery
https://www.imagine-ai.eu/case-study/oil-spill-detection-oil-spill-detection-from-satellite-images
https://www.imagine-ai.eu/service/phytoplankton-identification-service#demo
https://www.imagine-ai.eu/service/phytoplankton-identification-service#demo
https://www.imagine-ai.eu/case-study/flowcam-phytoplankton-identification-taxonomic-identification-of-phytoplankton-using-flowcam-images
https://eu01web.zoom.us/webinar/register/WN_HaynhE2USjau9LZNY_hdlQ#/registration
https://www.imagine-ai.eu/service/zooprocess-service#demo
https://www.imagine-ai.eu/service/marine-ecosystem-monitoring-service#obsea-demo
https://eu01web.zoom.us/webinar/register/WN_KhT2TBeSTtS1tJlK9TCwJg#/registration
https://eu01web.zoom.us/webinar/register/WN_505irMqCS2ac6CLnzum2eQ#/registration
https://eu01web.zoom.us/webinar/register/WN_CrYSujYmTFi8Hyku8jZTtA#/registration
https://www.imagine-ai.eu/service/phytoplankton-identification-service#demo

Al/ML development cycle

Create/update (Re)Train/Test Monitor
model model model

£ A
Data &
Labels

iMagine Best Practices:

Monitoring Model Performance

A

Repeat until reaching
[ the desired accuracy

Reference
models

Evaluate
model

Model

. Share model —
repository

» | Serve model

ML Experiment Tracking Tools

o Tensorboard: few functionality, single user and self-hosted
o Weights and Biases: cloud-based service

o MLflow: efficient management and tracking

190 Experiments Models @ & GitHub Docs
Experiments @E yolov8 object detection © rrovie Feeanack [ Add Description
frenn_with_miflow_1 = bt
frenn_with: mitlow_2 V- 0] Time created v State; Active ~ Dalasels v T3 Sor Created v [ columns v : (8 - New run
I yolov8_object_detection g 8 [E Groupby ~
yolov9_detection =
Run Name Created = Dataset Durat Source Model
[ (® 49 minutes ag fmd 8 Training 2.1mi () deep B o
® 0 (® 6hoursago f d Training 9m () de %2 yolo
@ 0 ® 1dayago fm o 44 Training 8 (nl deep: T it
® 0 (® 1dayago i d b Training 2.9m () deep T volc
® (® 1dayago i d Training 7.7m (n) deep: B v
® - @ 1dayago m d 97360 Training 3.7m (Al deep B o
® 20 (® 1yearago o datas 16b354b) Training m (R) _init__ T yolo ® i s
® 20 1 (® 1yearago o d d Training 47 () _imit__.... B yo PlayersDetec
® - @ 1yearago m d 3 4) Training 482 (R _init_ D yol
@ 20 @ 1 year ago i dataset (25 Training 56.5 (R _init__ ﬁ) yolo
® 20 (® 1yearago i da 1 ) Training 4.6m () _init__ 2 yolovB_PlayersDetectio
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https://mlflow.cloud.imagine-ai.eu

S Al/ML development cycle
Data &
® Labels

iMagine Best Practices: T =

A A

Repeat until reaching

S e r Ve M O d e I | e the desired accuracy

e f——

e Sharing and Serving Al Models via IMagine Marketplace

o Al models are published as Docker images and code repositories %rq,@.ﬂ,,
o Anyone authenticated can Try an inference endpoint (for 10 min) it

e Model Deployment in Production

o OSCAR: efficient and scalable deployment for running the Al model inferences

User Interface

Create a short 10min deployment using Gradio

@

© s G2

E Iyr a Node-RED
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https://dashboard.cloud.imagine-ai.eu/marketplace
https://dashboard.cloud.imagine-ai.eu/marketplace
https://inference-walton.cloud.imagine-ai.eu/
https://docs.ai4os.eu/en/latest/user/howto/pipelines/flowfuse.html
https://docs.ai4os.eu/en/latest/user/howto/pipelines/elyra.html

