NI4OS-Europe project

Open Science and Open Data

wosamne  NICOS

European Open Science Cloud Furope
(EOSC)

National Initiatives for Open Science in Europe — H2020 Research and Innovation action — contract no. 857645



NI4OS-Europe and EOSC



A Bit of History ';'{:}g

National Inibatives for Open Scienc

2001 | 2002 | 2003 | 2004| 2005 | 2006 | 2007 | 2008 | 2009 | 2010| 2011 | 2012 | 2013 | 2014
European Data Grid EGEE-I EGEE-II EGEE-III
SEE{GRID | SEE-GRID-2 | SEE-GRID-SCI
HTC Grids BalticGrid-l _|BalticGrid-Il |
ISEE'F|REI Nordic DataGrid Facility
| SEEREN2] EGI.DS || EGI-InSPIRE |
CROSSGRID Int. Eu Grid
Preparatory DEISA (FP6) DEISA2 (FP7)
HPC Grids HPCEUR HET MoU PRACE Implementation |Operations
| HP-SEE |
Desktop Grids EDGeS EDGI
RESERVOIR
Clouds &
A e VenusC
~ Virtualisation
Stratus Lab —




* elnfrastructures are The Foundation of R&E
- EOSC is EU's IT bedrock => Absolute need to be included

« SEEFIRE and SEEREN
Establishing SARNET

« SEE-GRID, EGI-InSPIRE, HP-SEE, VI-SEEM, ...
The first Compute Grid cluster in BA
Supercomputing in BA

Weather modeling and forecast

Computational Fluid Dynamics

Digital Cultural Heritage
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NI4OS-Europe

Name: National Initiatives for Open Science in Europe
Short name: NI4OS-Europe

Call: INFRAEOSC-05 (b)

- Coordination of EOSC-relevant national initiatives across
Europe and support to prospective EOSC service providers

- Research and Innovation Actions
Partners: 22 partners from 15 countries

NI4OS-Europe and EOSC



Parthers

1 National Infrastructures for Research and Technology SA GRNET  Greece =
2 Athena Research & Innovation Center ATHENA Greece 4 grn — ﬁ ] A | Untrrsy
3 The Cyprus Institute CYl Cyprus e = '
4 University of Cyprus ucy Cyprus
5 Institute of Information and Communication Technologies IICT Bulgaria _
6 SRCE - University of Zagreb, University Computing Centre SRCE Croatia ﬁ @ 8rce l E :’KIFU
7 Ruder Boskovi¢ Institute RBI Croatia : -
8 Governmental Agency for IT Development KIFU Hungary
9 University of Debrecen ubD Hungary
10 National Institute for Research and Development ICl Romania %5";‘5‘5@'&‘; |=i oo - Lysad
11 Executive Agency for Higher Education, Research, Development and UEFISCD Roranis o -ty

Innovation Funding I
12 Academic and Research Network of Slovenia ARNES  Slovenia
13 University of Maribor Library UMUKM Slovenia Q/ * Y —
14 Institute of Physics Belgrade IPB Serbia a-rn Eg I Im BELGRADE
15 University of Belgrade UOB Serbia
16 Albanian Academic Network - Interinstitutional ICT Research Centre RASH Albania
17 University of Banja Luka UNIBL  Bosnia-Herzegovina = ."
18 Ss. Cyril and Methodius University in Skopje UKIM Northern Macedonia gr‘ RASH i UCG
19 University of Montenegro, Faculty of Electrical Engineering uomM Montenegro oty —_—
20 Research and Educational Networking Association of Moldova RENAM  Republic of Moldova
21 |Institute for Informatics and Automation of the Academy of Sciences of IIAP Armenia RENAM GRENA

Armenia i s =
22 Georgian Research and Educational Networking Association GRENA  Georgia o S

NI4OS-Europe and EOSC



Main ingredients

Service operators: Open Science:
Research and Communities and
Technology Infrastructures

NI OS

Mational Initiatives for Open Science in Europ
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Project Resources

HPC Resources

CPU cores: ~23 000

CPU hours: ~20 000 000
GPU cores: ~760 000
GPU hours: ~370 000 000
Phi cores: ~18 000

Phi hours: ~16 000 000

Cloud resources
VM number: ~14 000
VM hours: ~4 000 000

Grid resources
CPU cores: ~5000
CPU hours: ~2 500 000

Storage resources
Disk: ~8 100 TB
Tape: ~9 800 TB

NI4OS-Europe and EOSC



Main project aims

1. Support the development and inclusion of Open Science Initiatives in EOSC

University of Banja Luka is a member of EOSC

2. Promoting EOSC and FAIR principles in science communities

University of Banja Luka is a part of OpenAIRE (NOAD)

3. Technical and organisational support for inclusion of existing and new
services in EOSC

Onboarded two services, working on onboarding repositories

NI4OS-Europe and EOSC



Who do we onboard to EOSC

* Generic services
- From simple sensors to servers and supercomputers

e Thematic services

— Bespoke application for our finest researchers
- Examples: CHERE, RS2C, ...

* Repositories
— Data (results of your hard work)
— Digitization (of existing collections, cultural heritage, ...)
- Literature, journals, conferences, ...

NI4OS-Europe and EOSC



Dissemination and Training

* Dissemination and marketing

- Open Science
- FAIR data and EOSC infrastructure
— Cooperation with other EU and related projects

* Working with end users
- How to use available resources
- How to use available services

* Working with providers - onboarding
— Help and guide them on the road to EOSC and OpenAIRE

NI4OS-Europe and EOSC



What is EOSC?

« EOSC will provide 1.7M EU researchers an environment with
free, open services for data storage, management, analysis and re-use
across disciplines.

 EOSC will join existing and emerging horizontal and thematic data
Infrastructures, bridging todays fragmentation and ad-hoc solutions.

« EOSC is a platform for European research

« EOSC will add value and leverage past infrastructure investment
(10b per year by MS, two decades EU investment)

* Virtual space where science producers and consumers come together
* An open-ended range of content and services

NI4OS-Europe and EOSC



What is EOSC?

« EOSC will provide 1.7M EU researchers an environment with
free, open services for data storage, management, analysis and re-use
across disciplines.

 EOSC will join existing and emerging horizontal and thematic data
Infrastructures, bridging todays fragmentation and ad-hoc solutions.

 EOSC is a platform for European research

« EOSC will add value and leverage past infrastructure investment
(10b per year by MS, two decades EU investment) - here to stay

* Virtual space where science producers and consumers come together
* An open-ended range of content and services

NI4OS-Europe and EOSC



What is EOSC? TL;DR

* EOSC Is a safe space for your research and
data and collaborations and services and ...

« EOSC will enable you to

Relax and carry on with your work

 CPU, GPU, RAM, AAI, ... should not bother you

NI4OS-Europe and EOSC



ni4o0s.eu

* Everything you need to know about the project
— Including all the outputs
— We preach and practice Open Science

e All events and news

- Trainings, dissemination, marketing, conferences, calls for
papers, calls for cooperation, open calls, ...

* Links to partner projects
- EOSC, OpenAlRE, ...

NI4OS-Europe and EOSC



CHERE Tools

Projects

Create Project | Advance Search

W Projects Showing 1-4 of 4 items.

Processing Processing Status
# Name Description status At Public

1 | Stone monument This project is a demonstration of structure from motion reconstruction of  processing 2022-01-29 17:37:32  Private @ &
3D object from a series of 2D images (photos) of the object.
This demo uses a set of photographs made in Banja Luka.

2 | Monument to Ban Lazarevic SFM reconstruction of monument to Ban Lazarevic. finished 2022-01-29 14:21:44  Private @ 4
Set of 32 20 MP photographs. ‘
3 | Monument to Ban Lazarevic #2 SFM reconstruction of monument to Ban Lazarevic. none (not set) Private @ &

Set of 38 20 MP photographs.

4 | Remote presentation of CHERE Tools = Remote presentation of CHERE Tools. finished 2022-01-29 09:26:15  Private @ &
— Presented in November 2021 to final year students. —_—




Reconstruction of 3D Objects
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Stone monument

Type
Name

Description

Public
Processing status

Processing timestamp

Project Files

File name
Output files

Joutput/model.nxs
Joutput/model.obj.tgz
Joutput/model.ply

Logfiles

foutput/sfm.log
Joutput/sfm.status

Input Files

/input/11230061.JPG

Structure from Motion - generate 3D model from a series of photos

Stone monument

This project is a demonskration of structure from motion reconstruction of 3D object from a series of 2D images (photos) of the object.

This demo uses a set of photographs made in Banja Luka.
Private
finished

2022-01-29 16:47:11

File size [B]

Action

11,374,068

30,359

879

9,366,525
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OpenDroneMapper Reconstruction

atr n Eurcpe

Home |/ Projects

ODM minefield

Type OpenDroneMapper - generate 3D model of the ground from a series of photos
Name ODM minefield

Description Minefield test for OpenDroneMapper reconstruction

Public Private

Processing status finished

Processing timestamp 2022-04-13 14:51:18

Project files

File name File size [B] Action Delete

Qutput Files

Joutput/odm_orthophoto.tgz 62,881,312 Delete File
Joutput/odm_texturing.tgz 66,140,303 Delete file




@& File Edit Filters Render View Windows Tools Help

v @
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Matsonal Initiatives for Dpen Science in Europe

FOV: 60
FPS: 885
BO_RENDERING

M

esh: odm_textured model_geo.obj




CHERE Visual Search

Upload an image For visual search

“ Browse... cervenaz.jpg ‘ Search

[ 3

ADBOT73264




Cultural Heritage Repository - CHERE Tools - Visual Search

Visual Search Results

Click on the image for more information about the item
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JU MUZEJ REPUBLIKE SRPSKE

R : R

Pocetna strana Pregledajte sve unose Pregledajte kolekcije

Matsonal Initiatrves for Open Science in Europe

SFR Jugoslavija 1990.

' * chere.etfbl.net/visual-search

Naziv unosa
SFR Jugoslavija 1990.

* More information from muzej.info

Narodni naziv
10 dinara

o

Naziv zbirke
Katalog papirnog novca
Pogledajte sve Unosi s ovom vrijedno%éu

-
-~

CONTENTS

NI IHOM

Vrijeme nastanka
1990-09-01

Pogledajte sve Unosi s ovom vrijedno&éu

Mjesto nastanka
Beograd

Pogledajte sve Unosi s ovom vrijednoséu

Sirina predmeta
0,066 m

DuZina predmeta
0,14 m



https://chere.etfbl.net/visual-search
https://muzej.info/

Digitizing Museum of RS NI OS
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Metadata

Ontologies Classes Object Properties Data Properties Annotation Properties Individuals Datatypes Clouds

Museum of RS

oS

n Eurcpe

Ontologies Classes Object Properties Data Properties
Annctation Properties Individuals Datatypes Clouds

rs
g https://muzej.info/metadata/rs/

https://muzej.info/ metadata/rs/1.0

LI -1

. Cla_sses (5) ) Annotations (16)

* Object Properties (102)

+ Data Properties (87

. Annotatign pmpémg_s {11} dc:creator "Ivana Pandzic¢ (MoRS)"

« Datatypes (6) dc:creator "Mihajlo Savic (ETFBL)"

OWL HTML inside

Ontologies Classes Object Properties Data Properties
Annotation Properties Individuals Datatypes Clouds

Entities (207)

owl:Thing
'Account-Receipt Number'
‘Account-Receipt Number'
'Accrual Value'

'Accrual Value'

dc:creator "Museum of Republic of Srpska (MoRS)"

dc:creator "Nikola Zagorac (MoRS)"

dc:creator "Sanja Pupac (MoRS)"

dc:creator "University of Banja Luka Faculty of Electrical Engineering (ETFBL)"
dc:date "2018-06-27"

dc:description https://muzej.info/metadata/rs/img/MoRS.png &
dc:description "The cntology was based on existing and available data and metadata in the catalog of the Museum of Republic of Srpska” @en

,:;: :;;Eg, « dc:license http://creativecommons.org/licensesby/3.0/ &

"Art School' » dc:modified "2018-06-27

'Art School'

"Art Style’

'Art Style’

'Art Workshop' dc:rights http://creativecommons.org/licenses/by/3.0/legalcode &
"Art Workshop' dc:title "Museum of Republic of Srpska Ontology" @en

"Artifact Condition’
'Artifact Condition®
‘Artifact Diameter’
'Artifact Diameter’
'Artifact Format Description’

dc:title "Ontologija Muzeja Republike Srpske” @sr
rdfs:comment "Museum of Republic of Srpska Ontology developed during the digitization process” @en
owl:versionInfo "1.0 - 2018-06-27" @en

'Artifact Format Description’ References
'Artifact Height'
‘Artifact Height' + Classes (5) :

"Artifact integral with Artifacts Number’

TA sbiGmrd imbrmraral saribl A vliFe e Rl v beaed

Object Properties (102)

Tymbem P etime T



Digital Repository

@unos Dlijeto - AZuriraj @ | Obrisi | Saduvaj

Kliknite na svojstvo da biste je dodalu

Vrijednosti Medija Skupoviunosa
u panel za aZuriranje.

Sablonresursa » MoRS *o

Klasa » MoRS: Artefact X - BURLIOORE) 53] g
RESURSI MORS {100} -
& Unos ; o g

Nazivunosa = Dlijeto m © Brojracuna
& Skupoviunosa Naziv prema Dublin Core
g r stanr.de!rdu. Sude prikazT_alnu p i ] Vrijednost

: C administrativnom meniju za sve

B Sabloniresursa g + |[Bodiviedunt © Vrijeme

dcterms:title
ADMINSITRATOR © Skola

Opisunosa v Dlijeto je uska alatka sa kratkim sje€ivom koja je sluzila za 1] @ stil
Moduli Maziv prema Dublin Core & o il ukling e N byh ko & /

Vioduli stancbirdd Bde prikazany graviranje ili uklinjavanje. Nastala je tako 5to se pomocu © Radionica

= : administrativnom meniju za sve

unose + | Dodaj vrijednost © Stanje predmeta/ofuvanost
MODULI dcterms:description .
om Vocab @ Preénik predmeta
SV Import Inventarski broj = b6/ 1] @ Opis predmeta

Inventarski broj

rs:identifierNumber % 0 Visina predemta

+  Dodaj vrijednost @ Predmet éinicjelinus B

oredmetima ood broiem



Digital Repository

Naslov
Arheologija - Kameno doba - Osteoloski materijal

Opis

Kosti kicmenjaka u velikom broju nalaze se na
arheoloskim lokalitetima, a uglavnom je rijec o
ostacima Zivotinja kojima se €ovjek hranio dok su
pojedine koristene za izradu artefakata. Kost je
kao sirovina pogodna zahvaljujudi svojoj €vrstodi i
elastiénosti kostanog tkiva. Anatomski oblik
razlicitih dijelova skeleta diktira njihovu obradu i
kasniju primjenu: rascijepljene i ugla¢ane duge
kosti koriste se za izradu Sila, dlijeta i ostalih tipova
alatki, dok su pljosnate kosti uglavnom koristene
za izradu dugmadi, Cesljeva i sl. Na podrudju
sjeverne Bosne, prema primjeru pecine Rastusa,
najzastupljenije su sljedece vrste od pocetka
prema kraju: pecinski medvjed, obicni jelen,
pragovedo, stepski nosorog, dzinovski jelen, vuk i
pecinski lav.

Veza
Internet prezentacija Muzeja Republike Srpske -
Arheologija - Kameno doba

Arheologija - Kameno doba - OsteoloSki materijal
SKUP UNOSA

Unos

Napredna pretraga

1 od1 1-29 od 29

Potkoljenica pragoveda

Pragovedo (lat. Bos primigenius) je predak domace stoke, izumrla vrsta velikih divljih
goveda koja su naseljavala Evropu, Aziju i Sjevernu Afriku. Izgled im je rekonstruisan na
osnovu skeletnog materijala, istorijskih opisa ali i na osnovu praistorijskih peéinskih crteZa.

Vili€éna kost pragoveda sa kutnjacima

Pragovedo (lat. Bos primigenius) je predak domace stoke, izumrla vrsta velikih divljih
goveda koja su naseljavala Evropu, Aziju i Sjevernu Afriku. Izgled im je rekonstruisan na
osnovu skeletnog materijala, istorijskih opisa ali i na osnovu praistorijskih peéinskih crteZa.

Kutnjaci pragoveda

Pragovedo (lat. Bos primigenius) je predak domace stoke, izumrla vrsta velikih divljih
goveda koja su naseljavala Evropu, Aziju i Sjevernu Afriku. Izgled im je rekonstruisan na

e el el e e o e R e R e O

in Europe




https://mis.etfbl.net/mrs360/?config=data/0158.json

NI4OS-Europe and EOSC



OrthoPhoto 4D
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* Remote Sensing Scene Classification System
- Use of Machine Learning

* Contrastive Multiview Coding
— Split multispectral images into pairs and contrast them
- Works with RGB images as well

e Trained on MLRSNet database
- Tested with RESISCA45, AID, etc.
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' Remote Sensing Scene Classification

Lagykt

o

40" B,

‘q'aﬂrna .

Upload images Enterimage URL
Browse

Choose images
W

Task

Tagging

Or try one of these:

This project is supported by the Ministry of Scientific and Technological Development,
Higher Education and Information Society in the Government of the Republic of Srpska.

This project is supported by the European Commission under the Horizon 2020 European

research infrastructures grant agreement no. 857645,

al Engineering, University of Banja Luka

Copyright © 2020-2021 Faculty of Elec
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Remote Sensing Scene Classification ) B
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Classification results

e

rectangular_farmland

circular_farmland

This project is supported by the Ministry of Scientific and Technological Development,

New image
This project is supported by the European Commission under the Horizen 2020 European
Higher Education and Information Society in the Government of the Republic of Srpska

research infrastructures grant agreement no. 857645.

Copyright ©
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Classification results
b R medium_residential
parking_lot -
| 1%

"=

mobhile_home_park

This project is supported by the Ministry of Scientific and Technological Development,
Higher Education and Information Society in the Government of the Republic of Srpska.

New image
This project is supported by the European Commission under the Horizon 2020 European

research infrastructures grant agreement no. 857645.

Copyright © 2020-2021 Faculty of Electrical Engineering, University of Banja Luka
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Remote Sensing Scene Classification

Nateonal Initiatives for Oy

Tagging results

trees
grass
buildings
pavement

cars

bare soil

New image

This project is supported by the European Commission under the Horizon 2020 European This project is supported by the Ministry of Scientific and Technological Development,
research infrastructures grant agreement no. 857645, Higher Education and Information Society in the Government of the Republic of Srpska.




Can we improve?

e \We do have a CHERE terrain reconstruction
* We can classify smaller patches with RS2C

* Would be nice to know what we actually have
- It's Open Science and Open Data! Get to work!
- Reconstructed image is large and not a single class
— Can we divide into smaller patches and classify?
- And then reassemble into a large image?




Mew image N I O
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artificial surfaces
agricultural areas
forest and semi-natural areas

wetlands

water bodies

clouds

artificial surfaces

agricultural areas




Thank You, any ...

... questions?
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