


Automatic Enrichment
Activity 4: Content Quality Improvement of existing collections 

to Europeana



Metadata Curation and 
Enrichment Scenarios

scenario 1
metadata creation/update realised by content providers at 
the time of generation of the digitisation
scenario 2
metadata enriched via crowdsourcing annotation
scenario 3 
a combination of AI and NLP technologies 

• list of keywords/the semantic background
• enrich the metadata with wikidata and Getty URIs



Selected Content
Content Providers No. of Records
Europeana Fashion 981

English metadata, excluding 
partners and Wellcome Collection,
Rijksmuseum

6,104

Rijksmuseum, Wellcome
Collection

7,722

Deutsche Digitale
Bibliothek

3,771

Östasiatiska museet- Collection 
Photography

7,007

TOTAL No. or Records 25,590



Target and Results

Enriched 
Records

22.411



SAGE in PAGODE: 
automatic semantic 
enrichments of EDM 
records



The Platform
SAGE is a Semantic Enrichment and 
Data management platform 

It can import Heterogeneous Data 
(e.g. XML, CSV, JSON, RDF, etc.) 
from multiple sources.

Transform and Enrich the data 
through external services.

Overview and improvement through 
a Human in the Loop approach. 



Main System 
Technologies



Services
SPARQL Annotators: Link to External Knowledge Bases 
with SPARQL Endpoint like Wikidata and Geonames.

NERD Annotators: Named Entity Recognition and 
Disambiguation.

Thesaurus Annotators: Smart string matching using 
lemmatizers and fuzziness to link text to vocabularies.

PreProcessing: RegEx



SPARQL Annotator 
Creator: BADALAMENTI, ANGELO (ANDY)

“Angelo Badalamenti”

RegEx

SPARQL 
Annotator

URI: 
http://www.wikidat
a.org/entity/Q3570
14
Country: USA
Date of Birth: 
22 March 1937

VIAF ID: 32187134
...

http://www.wikidata.org/entity/Q357014
https://viaf.org/viaf/32187134/


NERD Annotator
Description: Nighthawks is a 1942 oil on canvas 

painting by Edward Hopper that portrays people in a 
downtown diner late at night as viewed through the 
diner's large glass window. The artwork is displayed 

at the School of the Art Institute of Chicago.

NERD
Annotator

Description: Nighthawks is a 1942 oil on canvas 
painting by Edward Hopper that portrays people 

in a downtown diner late at night as viewed 
through the diner's large glass window. The 
artwork is displayed at the School of the Art 

Institute of Chicago.

Nighthawks 
Wikidata ID: 

Q83872
Edward Hopper

Wikidata ID:
Q203401

School of the Art 
Institute of Chicago

Wikidata ID:
Q7432601



Thesaurus Annotator
Description: The dress has a bluish color with a 

yellow stripe. Metallic details give a different 
texture to the garment.

Thesaurus
Annotator

Thesaurus
http://thesaurus.europeana.eu/1000

1
http://thesaurus.europeana.eu/5066

4
…

http://thesaurus.europeana.eu/1946
2

Description: The dress has a bluish color with a 
yellow stripe. Metallic details give a different 

texture to the garment.

Bluish → [blue] 
http://thesaurus.europeana.eu/color/10001

yellow → [yellow] 
http://thesaurus.europeana.eu/color/10009

Metallic→ [metal] 
http://thesaurus.europeana.eu/material/23451

[blue] 
http://thesaurus.europe

ana.eu/color/10001

[yellow] 
http://thesaurus.europe

ana.eu/color/10009

[metal] 
http://thesaurus.europe
ana.eu/material/23451



Enrichments for PAGODE

NERD Annotators: Detection and Disambiguation of Named Entities 
such as persons, places, and organizations.

Thesaurus Annotators: Smart string matching using lemmatizers and 
fuzziness to link text to a custom vocabulary created from keywords 
provided by the University of Ljubljana. 

All keywords were translated to various languages through the 
respective Wikidata and Getty links, in order to create a multilingual 
vocabulary to fit the needs of the project.



Sample Enrichments



Sample Enrichments





Human in the Loop
Useful feedback from validators and other 
experts.

Feedback was used to fine-tune the results.

Unfortunately, a second round of enrichment 
was not possible due to time limitations. 



SAGE for PAGODE in Numbers

Accepted 
Enrichments

94.000+

Enriched 
Records

24.000+

Active
Users

7

Validation 
Progress

100%



Ingestion to Europeana
A CSV file that contains all validated/accepted 
enrichments  has been provided to Europeana 
mid-June.
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