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iMagine Oceans and seas are important
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iMagine Marine environmental management and policy making

Relevant EU Directives and initiatives for
How EU Member States develop marine strategies aquatic domain, such as:

* Marine Strategy Framework Directive
(MSFD)

 Water Framework Directive (WFD)
 European Green Deal

* Mission Starfish 2030 “Healthy oceans,

- seas, coastal and inland waters”
;w’ o ’\(% . * United Nation’s 2030 Agenda for
T - V | h | Sustainable Development

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

/“'.’
s
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1 United Nations Decade

%8% of Ocean Science

0 for Sustainable Development

Green Deal
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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.

# European landscape marine data
Blue-Cloud
anagment / = EuroGOOS #&uroBIS \

, E D (.l b |O Information System

USERS OF MARINE
INFORMATION

e ERIC

(,; Copernicus 1ICO S

= Marine Service

ICES
CIEM

AGGREGATORS
OF DATA
/ SERVICE
PROVIDERS

PANGAEA.

“AASENA

European Nucleotide Archive

\

In Europe we spent circa 1.4 Billion Euro a year in marine data i <=
acquisition (1.0 BE in-situ; 0.4 BE remote sensing) esroncor £ 3 L [ Data aggregators and providers of }

w—| o
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 (RIs).

data products and services
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iMagine  H2020 - iMagine project

Great additional potential in collecting and processing image data using high-performance image

analysis tools, including Artificial Intelligence (Al) techniques, and in more sharing of image
repositories.

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 Rls, working on and of relevance to the overarching theme of
‘Healthy oceans, seas, coastal and inland waters.

 From Sept. 2022 until Aug. 2025

« €4.5 million EC funding

* 24 participants

« Coordinator — Gergely Sipos (EGl); scientific coordinator — Dick M.A. Schaap (MARIS)

14 September 2022 | iMagine administrative kickoff meeting



iMagine Consortium Overview
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Specific Objectives and indicators

iIMagine

Deliver a scalable, shared IT platform for image
analysis iIn marine and freshwater research

Advance existing image analytical services to
Increase research performance in agquatic sciences

. Develop & prototype new image analytical services
O3 | and datasets that can accelerate progress towards healthy
oceans, seas, coastal and inland waters

. Capture and disseminate development and
operational best practices to imaging data and image analysis
service providers

. Deliver a portfolio of scientific image and image
analytics services targeting researchers in marine and aquatic
sciences

14 September 2022 | iMagine administrative kickoff meeting

Operational iIMagine platform with
common Al development
framework from TRL 7 to 9

Launch of 5 aquatic Al image
services, running operationally at
the iMagine platform

Set of AIS-based imaging
processing services of relevance
to research for healthy oceans,
seas, coastal and inland waters

Best Practices documentation, interaction
with EOSC and AI4EU platforms.
Training programme

Portfolio: operational services, image
repositories, Best Practices, iMagine
framework and platform
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iMagine Data repositories overview

EMBRC

EUROPEAN

Research Infrastructures - @ MARINE

- LifeWatch Llfe\/\,@fch RESOURCE
e\ CENTRE

- EMBRC ERIC

- EcoTaxa r;J _

 JERICO e m SO’*

- EMSO-ERIC =

* Obsea - RIC

* Antares

- DyFaMed

- PAP

o EUI‘OAI‘g (0 w "-,';;c,‘,, ,, : 2
 EurOBIS ) -
SeaDataNet == UrOBIS “EcoTaxa

- SeaDataNet Y

European Ocean Biodiversity
Information System

EU infrastructures:

- Copernicus Marine (CMEMS) ‘.@7

* European Marine Observation
and Data network (EMODnet) EMODnet

@ C(opernicus

o Marine Service
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iMagine Overall approach to achieve impact

1. A common iMagine Al framework and computing platform, based upon earlier DEEP developments
and to be built on EGI resources, connected to EOSC, facilitating researchers in development, testing,
training, hosting, and operating of Al based image analysis services, following FAIR practices.

1. Five operational and three prototype Al based image analysis services with image repositories,
highly relevant for aquatic sector, to be deployed at the iIMagine Al platform for open access and
exploitation by researchers. These will demonstrate value and foster further uptake.

1. Best Practices consisting of documentation and training materials, giving practical guidance and
examples to end-users on how to exploit image datasets and analysis applications offered by the

IMagine portfolio, and to research engineers who wish to develop and deliver similar services, making
use of the facilities of the iMagine Al platform.

Combined with Dissemination, Exploitation & Communication strategy and activities programme, this
will maximise impact.



iMagine WP structure and coordinators

Innovation and Exploitation }

i ™
Competence Centre
WP?2 Improved Al WP5
: capabilities -
Innovation WP3 - Al technical integration and support | =t——————{- imaging da.ta
Management KIT (Valentin Kozlov) and analysis
and Services and assistance services (VA)

Infrastructure and
Al platform services

WP4 - Al and infrastructure services (VA) 7_>
CSIC (Alvaro L6pez Garcia)

WP1 Project management and coordination

Communications

EGI (Smitesh Jain)

MARIS (Dick Schaap)

EGI (Mandy Lin)

WP6 Ethics requirements
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iIMagine

Five mature use cases

Aquatic Litter Drones: Aquatic Litter monitoring
system using drones

DFKI (DE) + MARIS
(NL) + OGS (IT)

oy

ﬂ SeaDataNet EMODnet

EcoTaxa pipeline: Taxonomic identification of
zooplankton using Zooscan

Sorbonne
Université
(LOV+IMEV) (FR)

o EMBRC
LieWgtch s

vtk ooaon
EEEEEE

Ecosystem monitoring at EMSO sites by video

EMSO ERIC (IT) +

=z ® i
ERIC RESOURCE

satellite images

OrbitalEOS (ES) +
University of
Trento (IT)

imagery UPC (ES) + Ifremer §WA@P 53 QJERICO
(FR) + MI (IE) _
Wi emso” ¢
gy MO (C Jericos:
Oil Spill Detection: Oil spill detection from CMCC (IT) +

»@® Copernicus

- Marine Service
QJERICOsa

e s

- ®
Llfe}/yﬁé%l}é

Flowcam phytoplankton identification:
Taxonomic identification of phytoplankton using
Flowcam images

VLIZ (BE)
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Magine  Three prototype use cases

currents detection from beach monitoring systems

Underwater Noise Identification: Underwater noise VLIZ (BE)

identification from acoustic recordings using LEVch
spectrograms 5.
Beach Monitoring: Posidonia oceanica berms and rip- |SOCIB (ES)

‘ JERICOss

oy

EMODnet

Freshwater diatoms identification: Identification of
freshwater diatoms using microscopic images

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

Li?g}/:\@’ch

ERIC




iMa@gine DEEP background

» https://deep-hybrid-datacloud.eu

 DEEP delivered specialized cloud services to develop, exploit and share machine learning,
artificial intelligence and deep learning applications — Service-Oriented Architectures and
platforms

«Covering the whole machine learning application development cycle
«Focused on all types of users and user knowledge

 Transparent access to specialized computing resources
(accelerators, high performance computing) — reduce entry barrier

* Build an EOSC machine learning marketplace as an application
exchange — ease of use, foster collaboration,
knowledge dissemination

« Run the same application everywhere (laptop, cloud,
HPC, etc.) — ease of use

14 September 2022 | iMagine administrative kickoff meeting


https://deep-hybrid-datacloud.eu/

iM?gine ML/AIl development cycle

(D

Diata & 'L Hepeat until accuracy is safisfactory
Labels
II--"‘-I—-_-—I-"‘-.‘-.I -
> Create/update ) Train/test ) Evaluate > Serve
model model model model
—
Reference
Models ||
||...;.;].|:|E-| Share model
repository
‘ Euginﬂss undﬂﬁtaﬂding’
The DEEP Platform covers all development phases of a machine learning/artificial fq‘*@
iIntelligence application: &
g
. Creation, update, improvement of a model (existing or new) =~ R
Standard Process
« Model training, test, evaluation o e
%
« Model deployment as a service 3
%
%o

« Model publication for sharing and reuse

Modelling phase
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The DEEP services

configuration

IMagine
________ Data and storage
Input services
data
|
| A
I |
I |
I |
I |
\ 4 Model IModel
results results
@:@:@ DEEP |
training facili , )
: + Store new model Publish
: a5 senice
F Y |
|
|
Y

Reuse
and extend

Build and train
deep leaming
model

Publish and share
miodel

P

Y

DEEP C(EQ)J

as a Service |
(DEEPaas) « -

g =

Deploy model
Aas a service

» High level specialized services for exploitation

through EOSC, covering the whole model lifecycle:
- DEEP Open Catalog — sharing

- DEEP training facility — training

- DEEP as a Service — deployment

« Accesible through the EOSC Portal:

- https://marketplace.eosc-
portal.eu/services/deepaas-training-facility



https://marketplace.eosc-portal.eu/services/deepaas-training-facility

iIMagine

DEEP OPEN CATALOG

DEEP marketplace

PROJECT PAGE DOCS MODULES CATEGORIES

dZ2p

Explore our marketplace!

[
1
1
1
I
}
|
oo
}
|

ENOW MORE == ENOW MORE ==

ENOW MORE == ENOW MORE ==

F Benchmarks

Hybrid DataCloud

ENOW MORE ==

ENOW MORE ==




iMagine DEEP marketplace entry

DEEP OPEN CATALOG PROJECT PAGE DOCS MODULES CATEGORIES

dZ2p

Hybrid DataCloud

Object Detection and Classification with Pytorch Categories

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

B Viodel | | | icense

Published by DEEP-Hybrid-DataCloud Consartium
Created: Thu 17 October 2019 - Updated: Mon 15 June 2020

Try it live!

B WEBUI © s API©

<f» AP| SPECIFICATION @

Model Description

Configure and train

25 TRAINING DASHBEOARD @

#DOCKER HUE ©
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iIMagine

(udocker) alvaro:~ S udocker pull deephdc/deep-oc-obj detect pytorch
Info: downloading layer sha256:2746a4a261c9e18bfd7ff0429c18fd7522accl
(...)

(udocker) alvaro:~ S udocker create deephdc/deep-oc-obj_detect pytorch
(udocker) alvaro:~ S udocker run -p 5000:5000 deephdc/deep-oc-obj detec
Warning: this container exposes TCP/IP ports

Warning: non-existing user will be created

3k 3k 3k 3k sk sk sk 5k 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5k 5k 3k 3k sk sk sk sk sk 5k 5k 5k 5k 5k 5k 5k sk sk sk sk sk sk sk 5k 5k 5k 5%k 5k 5k 5k 5k %k %k sk sk %k )k k k1
k k

STARTING 9bb8179d-c731-348c-bbf4-e43045ee8936
k k

%k 3k 3k >k 3k 5k >k >k 5k 5k sk 5k 3k sk 5k >k sk 5k >k sk 3k >k 5k 3k >k 5k 3k >k 5k >k sk 5k >k >k 5k >k sk >k >k 5k >k >k 5k >k >k 5k >k >k 5k >k 3k >k %k 3k >k %k 3k >k %k %k k4

executing: deepaas-run

Hit HitH
HH  HHHHHHE #E
HUHHH HHHAE  HHHEH, BB,
Hit Hit H#it /) #it [/ 4 #Hit H#t
Hit. it #HH #ig [/ HitHt #Ht #H
Hi HEt HHHE  HHAH  HEHHHH,
Hybrid-DataCloud ##

Welcome to the DEEPaaS APl APl endpoint. You can directly browse to the
APl documentation endpoint to check the API using the builtin Swagger Ul
or you can use any of our endpoints.

APl documentation: http://0.0.0.0:5000/ ui
API specification: http://0.0.0.0:5000/swagger.json
V2 endpoint: http://0.0.0.0:5000/v2

@ Swagger.
vepportad by SMARTBE AR

DEEP local inference

/swagger.json

DEEP as a Service APl endpoint

7%,

Hybrid DataCloud

This is a REST API that is focused on providing access to machine learning models. By using the DEEPaaS APl users can easily run a REST APl in front of
their model, thus accessing its functionality via HTTP calls.

Currently you are browsing the for this API, a tool that allows you to visualize and interact with the APl and the underlying model.

versions v

fv2/ GetV2 APl version information

[/ Get available APl versions

debug v

juzjdebugj Return debug information if enabled by API.

models v

f/v2/models/ Returnloaded models and its information

/v2/models/obj_detect_pytorch/ Return model's metadata




iIMagine

1-click development and training environments in Cloud and HPC
https://train.deep-hybrid-datacloud.eu

TRAINING DASHBOARD

DEEP Training
Dashboaro

Welcome w0 the training Tacility Dashboard. Fram
this partal you will be able o train any madel fram the
aryour awn built rmodel,

Flease refer 1o the for mare infarmatian.

Login with the DEEP IAM

agreement No

L

File Edit View
+
® / mods/
Name -
cache
checkpoints
data
docker
docs
models
mods
mods.egg-info
notebooks
references
reports
Jenkinsfile
LICENSE
README.md
requirements.txt
setup.cfg
setup.py
test_environm...

test-requirem...

FREPE N UCEPEPEECEEE 3 B & A S S N S N

tox.ini

Home / Modules
Dashboard Ovie

Marketplace ™

Deployments

®" Model | Trainable | Inference %" Model | Trainable | Inference

Identity and Access

DEEP OC Massive Online Data
Streams

Dogs breed detector

DEEP Marketplace Identify a dogs breed on the image

(133 known breeds) Deep learning for proactive network

DEEP Documentation L ) ) .
monitoring and security protection.

Kernel Tabs

Last Modified

a day ago
a day ago
a day ago
a day ago
a day ago
a day ago

seconds ago

a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago
a day ago

DEEP training and development

%" Model | Trainable | Inference

DEEP OC Retinopathy Test

A Tensorflow model to classify
Retinopathy.

Settings Help

™ root@mesos-agent-gpud: j X

root@mesos-agent-gpud:/srv# deep-start -do
Fri Apr 3 09:15:14 2020

e e e e e e e e e e e e e e e e e e e e e o e +
| NVIDIA-SMI 440.33.01 Driver Version: 440.33.01 CUDA Version: 10.2 |
| == ————— — — —— e S — +
| GPU Name Persistence-M| Bus-Id Disp.A | Volatile Uncorr. ECC |
| Fan Temp Perf Pwr:Usage/Cap Memory-Usage | GPU-Util Compute M. |
| * : |
| 0 Tesla V100-PCIE... Off 00000000:00:06.0 Off | 0 |
| N/A  36C PO 24W / 250W | OMiB / 32510MiB | 0% Default |
S O temm +
T — +
| Processes: GPU Memory |
| GPU PID Type Process name Usage |
| |
| No running processes found |
EEEEEE——————.. +

[INFO] NVIDIA is present

[DEBUG] cpu: 'false', gpu: 'true', deepaas: 'true', jupyter: 'false', rclone: 'false', onedata: 'true'

[INFO] Attempt to use ONEDATA

[INFO] Checking ONECLIENT ACCESS_TOKEN environment variable...
[INFO] Checking ONECLIENT PROVIDER HOST environment variable...
[ONEDATA] oneclient /mnt/onedata

Connecting to provider ‘cloud-90-147-75-163.cloud.ba.infn.it:443' using session ID: '3390194387872632773'...

Getting configuration...

Oneclient has been successfully mounted in '/mnt/onedata'.

[ONEDATA] PID=1441

[INFO] Attempt to start DEEPaaS

[DEEPaaS] deepaas-run --openwhisk-detect --listen-ip=0.0.0.0 --listen-port=31028

## ###
## #A###E  #H
AR #HE AR .
## #HE A #HE ] #H #HF
##. #HHE #HA HEE /) #HFE #HF #E
## ## #H#HH #H#HF Laaaa
Hybrid-DataCloud ##

| | Trainable | Inference

olankton species
ier

phytoplankton images among
es.

| | Inference

nose detection

pody poses in images.

| | Trainable

nchmarks

Q  Ssearch...

%" Model | Trainable | Inference

Train an image classifier

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

%" Model | Trainable | Inference

Seed species classifier

Classify seeds images among 700K
species.

%" Model | Trainable | Inference

Train an audio classifier

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

%" Model | Trainable | Inference

Nhiert Netectinn and


https://train.deep-hybrid-datacloud.eu/
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iIMagine

» DEEP training platform and marketplace in production at EOSC portal
(TRL9)
- Imaging use cases to exploit it to develop Al/ML/DL applications

- Exploitation of resources from EGI Federated Cloud sites —
onboarding of new providers

- Transparent access to accelerators
- Integration with training and inference APls

- Evolution of DEEPaaS towards on-premises deployments (i.e. self-
hosted) and automated deployment of imaging services

- Enhancements on DEEPaaS APl as required by user communities

- E.g. adoption of community standards for inference

- Integration with friendly web user interfaces, with special focus on
Images

DEEP platform in iMagine

demo_app

A minimal toy application for demo and testing purposes. We just implemented dummy
inference, ie. we return the same inputs we are feed.

DEMO-STR
some-string
DEMO-STR-CHOICE
choice2 v
DEMO-INT

1

DEMO-INT-RANGE

DEMO-FLOAT
0.1

DEMO-BOOL
DEMO-DICT

{llall: O, "b": 1}
DEMO-LIST-OF-FLOATS

0.1,0.2,0.3

DEMO-IMAGE

oy ¥
p23 >

DEMO-AUDIO

» 0:00/0:33

O

DEMO-VIDEO

(

>  0:00 /0:30 <

Clear

P g P . - =
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DEMO-STR 0.73s
some-string
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DEMO-INT-RANGE
50

DEMO-VIDEO

» 0:00/0:30 L D)

DEMO-AUDIO
» 0:00/0:33 c— )

DEMO-FLOAT
0.1
DEMO-DICT
7 root:

a: 0

b: 1
DEMO-BOOL
True
DEMO-STR-CHOICE
choice2
DEMO-INT
1
DEMO-LIST-OF-FLOATS
[0.1,0.2,0.3]

CLASSIFICATION SCORES



Thank youl!



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

