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RADIONICA?

* Originalno, radionica je nastala sa ciljem uvodenja prakse otvorenih
istrazivackih podataka u Republici Srbiji pod okriljem RDA organizacije
(eng. Research Data Alliance) i u svom originalnom obliku je odrzana na
PSSOH (Primena slobodnog softvera i otvorenog hardvera) konferenciji
2019. godine.

— ViSe na Zenodo repozitorijumu, Miljkovi¢, Nadica, Lazarevic¢ B., Ljiljana,
Vuckovac, Obrad, & Sevkusié¢, Milica. (2019, November 25). PSSOH

workshop Open research data practices for researchers.
http://doi.org/10.5281/zenodo.3529463

e Prilagodenu radionicu smo odrzali i istrazivacima u ITN SANU.
* AdanasiulIBISS-u

— N. Miljkovi¢, Otvoreni istrazivacki podaci

— 0. Vuckovac, Upravljanje istrazivackim podacima

— M. Sevkusi¢, Metapodaci za istrazivacke podatke



https://www.rd-alliance.org/
http://pssoh.etf.bg.ac.rs/
http://doi.org/10.5281/zenodo.3529463

O meni

* Nadica Miljkovi¢
* Vanredni profesor na ETFu

 Moja glavna oblast istrazivanja je biomedicinsko inzenjerstvo ... ali i
otvoreni nastavni materijali, rodna ravnopravnost, otvoreni podaci, nauka
o podacima ...

* Imam>12 godina iskustva u Akademiji i >6 godina iskustva u industriji.

* Veoma sam zahvalna Milici Sevkusi¢, Biljani Kosanovié, Ljiljani B. LazareV|c,
Iris Zezelj, Danki Puri¢ i drugima koji su me uveli u svet otvorene nauke i
otvorenih podataka.



Otvoreni istrazivacki podaci

Nadica Miljkovic
Univerzitet u Beogradu — Elektrotehnicki fakultet (ETF)
nadica.miljkovic@etf.rs
URL: https://bit.ly/2pvosx0

Institut za bioloska istrazivanja SiniSa Stankovié, 8. jul 2020. godine
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Moje iskustvo sa istrazivackim podacima

* Previse ponavljanja u elektrofizioloSkim merenjima. Nedovoljna
transparentnost u radu u istoj istrazivackoj instituciji. Nas par je merilo iste
signale vise puta ...

* Veliki troskovi. Gubitak vremena. Niska interoperabilnost.
 Dodatno, vise ispitanika -> bolja analiza.
e Publikovali smo rezultate analize otvorenih istrazivackih podataka:

— A. Aleksi¢, N. Miljkovi¢, M. B. Popovic, FastICA for extraction of fetal ECG,
Proceedings of the 7t International Symposium on Neurocardiology, pp. 87,
October 16-17, 2015, Belgrade, Serbia, ISSN: 2069-0169, PhysioNet

— N. Kati¢, N. Miljkovié, A. Marjanovi¢, Motor imagery classification using H20
machine learning platform, Proceedings of the 2" Belgrade Bioinformatics
Conference BelBi, pp. 112, June 18-22, 2018, Belgrade, Serbia, ISSN: 2334-
6590, doi (poster): 10.13140/RG.2.2.36530.50888, PhysioNet

— M. S. Isakovi¢, N. Miljkovi¢, M. B. Popovié, Classifying sSEMG-based hand
movements by means of principal component analysis, Telfor Journal, vol. 7,
no. 1, pp. 26-30, 2015, doi: 10.5937/telfor1501026I, NinaPro



https://physionet.org/
https://www.researchgate.net/publication/325976556_Motor_Imagery_Classification_using_H2O_Machine_Learning_Platform
https://physionet.org/
https://doi.org/10.5937/telfor1501026I
https://www.idiap.ch/project/ninapro/database/ninapro-database

Moje iskustvo ...

* U nastavina ETF-u koristim otvorene podatke:

— Metode analize elektrofizioloskih signala na akademskim osnovnim studijama
* Uglavnom koristimo PhysioNet bazu (https://physionet.org/)
— Tehnike obrade biomedicinskih signala na akademskim master studijama

* Na nekim predmetima smo otvorili podatke, ali ne na odgovarajuci nacin
— Na primer:
http://automatika.etf.rs/images/FAJLOVI srpski/predmeti/izborni kursevi os/
biomedicinsko inzenjerstvo/TOBS/predavanja/50.txt i

http://automatika.etf.rs/images/FAJLOVI srpski/predmeti/izborni kursevi os/
biomedicinsko inzenjerstvo/TOBS/predavanja/EMG.txt.

 Ondasmo nedavno podelili podatke za jedan rad u ¢asopisu kao
supplementary material. Koja greska!

— N. B. Popovi¢, N. Miljkovié, M. B. Popovic, Simple gastric motility assessment
method with a single-channel electrogastrogram, Biomedical Engineering /
Biomedizinsche Technik, vol. 64, no. 2, pp. 177-185, April 2019, doi:
10.1515/bmt-2017-0218. Epub 2018.

Supplementary Article Materials

[2) Supplementary material



http://automatika.etf.rs/sr/13e054mas
http://automatika.etf.rs/sr/13e054mas
http://automatika.etf.rs/sr/13e054mas
http://automatika.etf.rs/sr/13e054mas
http://automatika.etf.rs/sr/13e054mas
http://automatika.etf.rs/sr/13e054mas
https://physionet.org/
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/sr/13m051tobs
http://automatika.etf.rs/images/FAJLOVI_srpski/predmeti/izborni_kursevi_os/biomedicinsko_inzenjerstvo/TOBS/predavanja/50.txt
http://automatika.etf.rs/images/FAJLOVI_srpski/predmeti/izborni_kursevi_os/biomedicinsko_inzenjerstvo/TOBS/predavanja/50.txt
http://automatika.etf.rs/images/FAJLOVI_srpski/predmeti/izborni_kursevi_os/biomedicinsko_inzenjerstvo/TOBS/predavanja/EMG.txt
http://automatika.etf.rs/images/FAJLOVI_srpski/predmeti/izborni_kursevi_os/biomedicinsko_inzenjerstvo/TOBS/predavanja/EMG.txt
https://doi.org/10.1515/bmt-2017-0218
https://doi.org/10.1515/bmt-2017-0218
https://doi.org/10.1515/bmt-2017-0218
https://doi.org/10.1515/bmt-2017-0218
https://doi.org/10.1515/bmt-2017-0218
https://www.degruyter.com/view/j/bmte.2019.64.issue-2/bmt-2017-0218/bmt-2017-0218.xml

Kako smo korigovali gresku?

e Otvaranjem na odgovarajuci nacin

* U repozitorijumu

e Sa odgovaraju¢im metapodacima, DOI-jem i licencom
* |sa GNU Octave kodom

e Kako citirati nase podatke?

— Popovi¢, N.B., Miljkovi¢, N. and Popovi¢, M.B., 2020. Three-channel
surface electrogastrogram (EGG) dataset recorded during fasting and
post-prandial statesin 20 healthy individuals [Data set]. Zenodo, doi:
10.5281/zenodo.3730617.

June 5, 2020 Open Access

Three-channel surface electrogastrogram 192 J‘?'d
(EGG) dataset recorded during fasting and |
post-prandial states in 20 healthy individuals

This repository contains Electrogastrography signals termed Electrogastrograms (EGG) recorded with surface Ag/AgCl
electrodes placed aver stomach and pre-processed in 20 healthy individuals (8 Females and 12 M:Jes; The method for

EGG recording and pre-processing together with subjects’ data can be found in F ic et al. 2019, O AI R I
For each subject, EGG was recorded from three locations before (fasting state) and after (postprandial state) a commercial pe n
oat meal (274 kcal). Two 20 minutes recordings (files) are obtained for each subject - fasting and postprandial.

Naming convention for files: subjects ID _ type of recording (fasting / postprandial).


https://doi.org/10.5281/zenodo.3730617
https://zenodo.org/record/3878435

Jesam li ja delila materijale?

Otvoren elektronski udzbenik i zbirka zadataka
Otvoreni materijali za predmete (TOBS posebno)

Projektnu prijavu, MamoStat,
https://zenodo.org/record/3246564#.XvzrcOdS W

Signale, prezentacije, radove i kodove za predavanja po pozivu:

— N. Miljkovi¢, Digital biosignal processing with R, satRday Conference in
Belgrade, R Consortium, Belgrade, Serbia, October 27, 2018, [CD-ROM,
Online], https://github.com/NadicaSm/satRday-Belgrade-2018 Assessed
November 13, 2018, and https://belgrade2018.satrdays.org/, Assessed on
June 20109.

— N. Miljkovi¢, Otvoreni nastavni materijali: Interna iskustva (in English: "Open
educational resources: In-house experiences"), Primena slobodnog softvera i
otvorenog hardvera PSSOH, pp. 16-19, October 13, 2018, Belgrade, Serbia,
University of Belgrade - School of Electrical Engineering and Academic Mind,
ISBN: 978-86-7466-748-4, doi: 10.5281/zen0d0.1468045,
https://github.com/pssoh/Electronic-textbooks-at-ETF-2018.

Kodove i kurseve:

— Post-conference PSSOH course titled R for Data Science,
https://github.com/pssoh/R-for-Data-Science-PSSOH-2018, 2018. (isti kurs je
odrzan i za koleginicei kolege sa Filozofskog fakulteta Univerziteta u Beogradu
2019. godine).

— Arduino workshop organized by EESTECLC Belgrade, 2018,
https://github.com/NadicaSm/Arduino-workshop-EESTEC-Belgrade.
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Da li mi je neko ukrao materijale?

Ne da ja znam.
U vecini sluCajeva sam otvarala da me ne bi pokrali.

Vazno napomenuti:
— Ne treba sve otvarati.

— Ne treba sve otvarati odjednom.

— Otvorenost nije binarna osobina podataka. Postoje npr. 50% otvoreni
podaci.

Primer otvorenih podataka ->

Fotografiju je uslikao doc. dr Miodrag Tasic.



Branch: master = MNew pull request

n MadicaSm Merge pull request #1 from MNadicaSm/add-license

[£] EMGpectoralis.txt

] LICENSE

[£] NMiljkovicAbstractSatRday2018.pdf

] NMiljkovicPresentationSatRday2018.pdf
[E] README.md

=] codeSatRday2018NMiljkovic.R

README.md

satRday-Belgrade-2018

Add files via upload
Create LICENSE

Add files via upload
Add files via upload
Update README.md

Add files via upload

Find file Clone or download ~

Latest commit 6c936df on Oct 28, 2018

15 months ago
15 months ago
15 months ago
15 months ago
15 months ago

15 months ago

Code, slides, abstract and raw data for invited talk presented at the satRday Conference in Belgrade on October 27, 2018
(https://belgrade2018.satrdays.org/). File EMGpectoralis.txt contains raw sample data recorded for educational purposes at
the University of Belgrade - School of Electrical Engineering and used for TOBS course with topics on biomedical data
analysis with R programming. Additionaly, EMGpectoralis.txt has header with info on electromyography (EMG) data.
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Commits on Oct 28, 2018

Merge pull request #1 from NadicaSm/add-license
n NadicaSm committed on Oct 28, 2018

Create LICENSE
[ nadicasm committed on Oct 28, 2018

Add files via upload
A Nadicasm committed on Oct 25, 2018

Update README.md
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Update README.md
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Add files via upload
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DA POCNEMO ...



Definicija

Otvoreni istrazivacki podaci su podaci (informacija) koji nastaju kao
rezultat istrazivackog procesa i koji su dostupni svima. (slobodna
interpretacija)

Primeri definicija

“Open research data refers to the data underpinning scientific research
results that has no restrictions on its access, enabling anyone to access it.”
— lzvor: https://ec.europa.eu/info/research-and-innovation/strategy/goals-

research-and-innovation-policy/open-science/open-science-monitor/facts-
and-figures-open-research-data_en

“Research data refers to resources which the researcher produces or uses

during the research process. It is needed to validate the research and it is

meritorious in research if it is published. Open publication of research

data is a component area of open science. Data can be stored in Finnish or

international repositories. The degree of publicity can be regulated by
different licenses (e.g. Creative Commons, CC).”

— https://uva.libguides.com/open access/open research data
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Tipovi podataka

e Pored otvorenih i zatvorenih, podaci mogu biti primarni i sekundarni,
https://www.statisticshowto.datasciencecentral.com/primary-data-
secondary/

— Primarni podacisu podaci koji su prikljupljeni “iz prve ruke” koris¢enjem
naucnih metoda (upitnici, eksperimenti, merenja, intervjui) sa jasnim
projektnimciljem.

* Posebna kategorija primarnih su sirovi (eng. raw) podaci—nekad i ista kategorija,
https://en.wikipedia.org/wiki/Raw_data

— Sekundarni podaci su podaci koji su prikupljeniizstudija koje su izveli drugi
istrazivacCii sa drugim ciljemi koji se mogu ponovo koristiti (eng. reuse).
* Mogu biti i kvalitativni i kvantitativni.
https://en.wikibooks.org/wiki/Statistics/Different Types of Data/PS.
 Podaci mogu biti i delimi¢no otvoreni (slika od
https://twitter.com/HeidiBaya/status/1217822464111267841).

Closed Open
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Primeri istrazivackih podataka

e |strazivacki podaci ukljucuju:
— rezultate eksperimenata,
— merenja,
— analize upitnika,
— snimke intervjua,
— fotografijei
— dr.

* Kada se prica o otvorenim istrazivackim podacima, fokus je na njihovoj
dostupnosti u digitalnoj formi, ali i na propratnim elementima (metode,
softver i sl).

— lzvor: Sarah Jones (iz Digital Curation Centre, University of Glasgow), HORIZON
2020 Open Research Data Pilot “More information on the Open Research Data
Pilotin H2020: who should participateand how to comply”, 2014,
https://www.fosteropenscience.eu/content/horizon-2020-open-research-
data-pilot
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Zasto delimo podatke?

 To je uslovzaH2020 projekte. Jednostavno receno “Public money. Public
data.” (po ugledu na kampanju “Public money. Public code.”,
https://publiccode.eu/)

— VisSe na: Sarah Jones (iz Digital Curation Centre, University of Glasgow),
HORIZON 2020 Open Research Data Pilot “More information on the Open
Research Data Pilotin H2020: who should participateand how to comply”,
2014, https://www.fosteropenscience.eu/content/horizon-2020-open-
research-data-pilot

* Transparentno istrazivanje

* Brzirazvoj nauke kroz ponovnu upotrebu postojecih podataka
* Veca citiranost objavljenih istrazivanja

* Provera objavljenih rezultata

e Zato stoje eticki, pogotovu ako se rade studije na Zivotinjama
* |znenadujuce, ali istinito: da sacuvamo podatke
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“The personal pain of data loss”

DRUCI Credit: Dave Hill, CC-BY-NC-SA 2.0
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Deljeni podaci -> bolja nauka?

Clanak “How to collaborate more effectively: 5 tips for researchers” od
Andrea Aguilar, 28. januar 2020, https://www.natureindex.com/news-
blog/how-to-collaborate-more-effectively-five-tips-for-researchers-

science?utm source=snSocial&utm medium=social&utm campaign=spri

ngerNatureSocial NatureMasterclassesColloboration Jan2020&sf2292836

12=1.

Saveti:

1.

2.
3.

4.

5.

Stratesko upravljanjevremenom (obecavajte koliko mozete da ispunitei
manje)

Stavite dogovor(e) “na papir”

Delite i uspehe i neuspehe (posebno vazno “If you think you are over-
communicating, you’re not.”)

Vas fokus treba da bude na sve istrazivacke rezultate, ne samo na radove
(Podaci? Sajt? Igrice tj. aplikacije? Drustvene mreze?)

Budite timski igraci (dozvolite sebi da prihvatite nove ideje)

Efektivnija saradnja kroz stratesko deljenje podataka?
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NISU SVI DELJENI PODACI ISTI



FAIR podaci

FAIR je skracenica koja oznacava Findable (moguénost pronalazenja),

Accessible (dostupnost), Interoperable (interoperabilnost) i Reusable
(ponovna upotrebljivost) podataka.

U okviru radionice pod nazivom “Jointly Designing a Data Fairport” koja se
odrzala u Lajdenu u Holandiji u 2014. godini definisani su FAIR principi koji
vaze i za ljude i za masine. Tada je osnovanai FAIR radna grupa.

— Ovojradionicisu prisustvovalii predstavnici akademije i industrije.

— Radionicaje organizovana jer postoji zajednicki interes da se iskoristi
maksimalno trud i sredstva koja ulazemo u istrazivanja.

O & do O

Izmenjena slika: od SangyaPundir - Own work, CC BY-SA 4.0, https://commons.wikimedia.org /w/index.php?curid=53414062



https://commons.wikimedia.org/w/index.php?curid=53414062

PID je vazan za FAIR podatke

* PID (eng. Persistent IDentifier) je trajna referenca na dokument, fajl,
internet stranicu ili druge objekte
(https://en.wikipedia.org/wiki/Persistent identifier).

* “Truo” link (https://en.wikipedia.org/wiki/Link rot) ili sahranjen link na
internetu

— Postoje studije koje su se bavile prebrojavanjeminternet grobova tzv. “404”
HTTP poruke greske (https://en.wikipedia.org/wiki/HTTP 404). Podaci se
krecu od ~25% do ~50%.

e Page not found

WIKIMEDIA

FOUNDATION We could not find the above page on our servers
Did you mean: /wiki/File:Wikimedia_error_404 png

Alternatively, you can visit the Main Page or read more information about this type of error

Od Wikimedia Foundation - https://wikimediafoundation.org, CC BY-SA 3.0, https://commons.wikimedia.org /w/index.php?curid=19389502



https://en.wikipedia.org/wiki/Persistent_identifier
https://en.wikipedia.org/wiki/Link_rot
https://en.wikipedia.org/wiki/HTTP_404
https://wikimediafoundation.org/
https://commons.wikimedia.org/w/index.php?curid=19389502

A, da ih ipak ne podelimo?

* Nemamovremena
* Nema nagrade

e Ako zelimo da iskoristimo rezultate u komercijalne svrheili u okviru
industrije

e Ako na taj nacin ugrozavamo poverljivost ili bezbednost

* Ako nase deljenje nije u skladu sa GDPRom (eng. General Data Protection
Regulation,
https://en.wikipedia.org/wiki/General Data Protection_Regulation)

* Nekada samo privremeno ne zelimo da delimo

Od ryancr, Sharing, Flickr: https://www.flickr.com/photos/ryanr/142455033/, CC BY-NC 2.0.



https://en.wikipedia.org/wiki/General_Data_Protection_Regulation
https://www.flickr.com/photos/ryanr/142455033/

Sta kaze na to H2020 manual?

 Kompromis je “as open as possible, as closed as necessary”

— https://ec.europa.eu/research/participants/data/ref/h2020/grants manual/hi
/oa pilot/h2020-hi-oa-data-mgt en.pdf

Fotografija: Marriage od kmichiels; Flickr: https://www.flickr.com/photos/koertmichiels/9736633608/; CC BY-NC-ND 2.0.
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Moc¢ podataka

* Postoje mnoga interdisciplinarna istrazivanja koja ranije nisu bila moguca.

* Primer: Vise nocnih poziva koris¢enjem mobilnih telefona ¢e uzrokovati veci
broj HIV pozitivnih u odredenim podrucjima Afrike (hvala Draganu Satariéu
Sto mi je rekao za ovu studiju)

— Brdar, Sanja, et al. "Unveiling spatial epidemiology of HIV with mobile phone
data." Scientific reports 6 (2016): 19342.

SCIENTIFIC REPQRTS

Unveiling Spatial Epidemiology of
HIV with Mobile Phone Data

Sanja Brdarl*, Katarina Gavri¢%*, Dubravko Culibrk2 & Vladimir Crnojevicl3


https://www.nature.com/articles/srep19342.pdf

DELJENJE | PRONALAZENJE PODATAKA



Kako se dele istrazivacki podaci?

* Generalno, u tri koraka (prema Nielsen, Lars Holm. (2019, April). Zenodo:

FAIR data in a generic data repository. Zenodo.
http://doi.org/10.5281/zenodo.2650088)

— Upload / Postaviti na repozitorijum
— Describe / Opisati (ukljuc€uje i PID)
— Publish / Objaviti

e Specificno, zavisi od situacije i od repozitorijuma na kom zelimo da
podelimo podatke.
* Neki postojeci repozitorijumi:
— Repozitorijumispecificne namene: Genbank
(https://www.ncbi.nlm.nih.gov/genbank/), Worldwide Protein Data Bank

(https://www.wwpdb.org/), UniProt (https://www.uniprot.org/), Space
Physics Data Facility (https://spdf.gsfc.nasa.gov/), ...

— Repozitorijumi opste namene: Dataverse (https://dataverse.org/), FigShare
(https://figshare.com/), Dryad (https://datadryad.org/stash), Mendeley Data
(https://data.mendeley.com/), Zenodo (https://zenodo.org/), DataHub
(https://datahub.io/), DANS (https://dans.knaw.nl/en), ...



http://doi.org/10.5281/zenodo.2650088
https://www.ncbi.nlm.nih.gov/genbank/
https://www.wwpdb.org/
https://www.uniprot.org/
https://spdf.gsfc.nasa.gov/
https://dataverse.org/
https://figshare.com/
https://datadryad.org/stash
https://data.mendeley.com/
https://zenodo.org/
https://datahub.io/
https://dans.knaw.nl/en

Gde naci podatke?

b

Tip 1: Think about the data you need and why you need them.
> Tip 2: Select the most appropriate resource.

> Tip 3: Construct your query strategically.

> Tip 4: Make the repository work for you.

> Tip 5. Refine your search.

> Tip 6: Assess data relevance and fitness -for -use.

> Tip 7. Save your search and data- source details.

> Tip 8: Look for data services, not just data.

> Tip 9. Monitor the latest data.

> Tip 10: Treat sensifive data responsibly.

> Tip 11: Give back (cite and share data).

lli primenom platformi i pretrazivaca: DataCite (https://datacite.org/), Google
DatasetSearch (https://toolbox.google.com/datasetsearch)i druge.

Article Source: Eleven quick tips for finding research data

Gregory K, Khalsa SJ, Michener WK, Psomopoulos FE, de Waard A, et al. (2018) Eleven quick
tips for finding research data. PLOS Computational Biology 14(4): e1006038.
https://doi.org/10.1371/journal.pcbi.1006038



https://datacite.org/
https://toolbox.google.com/datasetsearch
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1006038
https://doi.org/10.1371/journal.pcbi.1006038
https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1006038

Google Dataset Search

* Pronaci na Google Dataset pretrazivacu
(https://toolbox.google.com/datasetsearch ) podatke za fetalni EKG
koji je sniman neinvazivno na ljudima. ViSe o ovom alatu na:

— Castelvecchi, Davide (2018-09-05). "Google unveils search engine for
open data". Nature. 561 (7722):161-162.d0i:10.1038/d41586-018-
06201-x.1SSN 0028-0836. PMID 30206390.

* Da li postoje podaci u EDF+ formatu? Koji je to format?
* Dalisu neki podaci deljeni kao .zip?



https://toolbox.google.com/datasetsearch
https://www.nature.com/articles/d41586-018-06201-x
https://www.nature.com/articles/d41586-018-06201-x
https://en.wikipedia.org/wiki/Digital_object_identifier
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https://doi.org/10.1038/d41586-018-06201-x
https://doi.org/10.1038/d41586-018-06201-x
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0028-0836
https://www.worldcat.org/issn/0028-0836
https://www.worldcat.org/issn/0028-0836
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/30206390

Google Dataset Search: pretraga

Go g|e Dataset Search Q, non-invasive fetal ecg X About

7 results found

Non-Invasive Fetal ECG Arrhythmia Database

Non-Invasive Fetal ECG
Database Explore at physionet.org

physionet.org
search.datacite.org Unique identifier

Published Sep 6, 2007 https://doi.org/10.13026/C2CT0S

Dataset published Feb 19, 2010

Non-Invasive Fetal ECG
Arrhythmia Database Authors
physionet.org Joachim Behar

Published Feb 19, 2019
License

Open Data Commons Attribution License (ODC-By) v1.0
License information was derived automatically

Fetal ECG Synthetic Database
datamed.org Description

https://toolbox.google.com/datasetsearch/search?query=non-invasive%20fetal%20ecg &docid=QmWTJUWCCJAPRpw1AAAAAA%3D%3D



https://toolbox.google.com/datasetsearch/search?query=non-invasive fetal ecg&docid=QmWTJUWCCJAPRpw1AAAAAA==
https://toolbox.google.com/datasetsearch/search?query=non-invasive fetal ecg&docid=QmWTJUWCCJAPRpw1AAAAAA==
https://toolbox.google.com/datasetsearch/search?query=non-invasive fetal ecg&docid=QmWTJUWCCJAPRpw1AAAAAA==
https://toolbox.google.com/datasetsearch/search?query=non-invasive fetal ecg&docid=QmWTJUWCCJAPRpw1AAAAAA==

Google Dataset Search: format

Files

Total uncompressed size: 372.6 MB.

Access the files

¢ Download the ZIP file (372.6 MB)
e Access the files using the Google Cloud Storage Browser here. Login with a Google account is required.
e Access the data using Google Cloud "gsutil”: gsutil -m cp -r gs://nifecgdb-1.8.8.physionet.org DESTINATION

® Download the files using your terminal: wget -r -N -c -np https://physionet.org/files/nifecgdb/1.8.8/

I#* Visualize waveforms

Folder Navigation: <base>

MName S
[ ANNOTATORS X 2
[ RECORDS k3 71
[ SHA2565UMS.txt k3 8.7
@ ecgca102.edf k3 26|

https://physionet.org /content/nifecgdb/1.0.0/



https://physionet.org/content/nifecgdb/1.0.0/
https://physionet.org/content/nifecgdb/1.0.0/

RADIONICA
Upravljanje otvorenim istrazivackim
podacima za istrazivace

Obrad Vuékovac?, Nadica Miljkovié? i Milica Sevkusi¢3
1: Institut za nuklearne nauke “Vinca”
2: Univerzitet u Beogradu — Elektrotehnicki fakultet (ETF)
3: Institut tehnickih nauka SANU
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lzmenjena fotografija: & Science od Mike Gifford; Flickr: https://www.flickr.com/photos/mgifford/26380560161/; CC BY-NC 2.0.
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