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Abstract:  This report documents the implementation of semantic enrichment within the context 

of the Europeana Sounds project. It reports on the different technical components that 

have been (further) developed to support the objectives and application scenarios of the 

project. It then goes on to highlight the role of crowdsourcing within the semantic 

enrichment and the application scenarios and supporting activities that the project 

realised. Finally this report evaluates and reflects on the success of semantic enrichment 

in the context of Europeana Sound against the KPIs and provides a summary of 

conclusions. 
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Project summary 

9ǳǊƻǇŜŀƴŀ {ƻǳƴŘǎ ƛǎ 9ǳǊƻǇŜŀƴŀΩǎ ΨƳƛǎǎƛƴƎΩ fourth domain aggregator, joining APEX (Archives), EUscreen 

(television)and the Europeana film Gateway (film). It will increase the opportunities for access to and 

creative re-ǳǎŜ ƻŦ 9ǳǊƻǇŜŀƴŀΩǎ ŀǳŘƛƻ ŀƴŘ ŀǳŘƛƻ-related content and will build a sustainable best practice 

network of stakeholders in the content value chain to aggregate, enrich and share a critical mass of 

audio that meets the needs of public audiences, the creative industries (notably publishers) and 

researchers. The consortium of 24 partners will:  

¶ Double the number of audio items accessible through Europeana to over 1 million and improve 

geographical and thematic coverage by aggregating items with widespread popular appeal such as 

contemporary and classical music, traditional and folk music, the natural world, oral memory and 

languages and dialects. 

¶ Add meaningful contextual knowledge and medium-specific metadata to 2 million items in 

9ǳǊƻǇŜŀƴŀΩǎ ŀǳŘƛƻ ŀƴŘ ŀǳŘƛƻ-related collections, developing techniques for cross-media and cross-

collection linking. 

¶ Develop and validate audience specific sound channels and a distributed crowd-sourcing 

infrastructure for end-ǳǎŜǊǎ ǘƘŀǘ ǿƛƭƭ ƛƳǇǊƻǾŜ 9ǳǊƻǇŜŀƴŀΩǎ ǎŜŀǊŎƘ ŦŀŎƛƭƛǘȅΣ ƴŀǾƛƎŀǘƛƻƴ ŀƴŘ ǳǎŜǊ 

experience. These can then be used for other communities and other media. 

¶ Engage music publishers and rights holders in efforts to make more material accessible online 

through Europeana by resolving domain constraints and lack of access to commercially unviable 

(i.e. out-of-commerce) content. 

These outcomes will be achieved through a network of leading sound archives working with specialists 

in audiovisual technology, rights issues, and software development. The network will expand to include 

other data-providers and mainstream distribution platforms (Historypin, SoundCloud) to ensure the 

widest possible availability of their content. 

For more information, visit http://pro.europeana.eu/web/europeana-sounds and 

http://www.europeanasounds.eu  

Copyright notice 

Copyright © Members of the Europeana Sounds Consortium, 2014-2017. This work is licensed under the 

Creative Commons CC-BY License: https://creativecommons.org/licenses/by/4.0/.  
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9ȄŜŎǳǘƛǾŜ ǎǳƳƳŀǊȅΥ 5нΦф 9Ǿŀƭǳŀǘƛƻƴ ǊŜǇƻǊǘ ƻƴ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ 

ǎŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘ 

In order for Europeana Sounds to meet its objective to increase the quality of the metadata, WP2 

deployed a threefold strategy to pursue semantic enrichment of the aggregated data: enrichment 

during ingestion, enrichment through crowdsourcing, and enrichment through alignment. 

The enrichments strategies informed the (further) development of several core systems as components 

- namely the Entity API and Annotations API - in the Europeana core infrastructure. These components 

aimed to support the application scenario developed by the project (most prominently the 

crowdsourcing application), but also allowed for experimentation with various ways to align and link the 

data held by Europeana to external knowledge structures and resources (like MIMO and Wikidata). 

These experiments showed great potential for this semantic enrichment strategy for the future. 

For semantic enrichment through crowdsourcing specifically, the project modelled and developed four 

types of annotations: semantic tagging, geotagging, object linking and moderation. This work 

contributed greatly to the state-of-the-art development of a W3C standard for web annotations 

(WADM, which all Europeana Sounds enrichments comply with). 

The types of annotations developed by the project were deployed in various crowdsourcing 

applications: Traditional Music Pilot (object linking), Historypin (geotagging), Pundit (semantic tagging, 

moderation), WITH (semantic tagging, moderation), and Europeana Radio (semantic tagging). 

The crowdsourcing applications have been promoted through two crowdsourcing campaigns. The 

results in terms of user engagement have varied (depending on maturity of the application, subject 

matter and expertise required for the crowdsourcing task). In some cases it has also suffered from late 

delivery. This calls for post-project continuation of the utilisation of these applications, in order for an 

apt valorisation of the development and impact of the enrichment through crowdsourcing. The project 

has already identified some opportunities to support this and NISV has committed to continuing some 

promotion towards end-users and liaising between data providers and the Technical Partners. 

Looking at the results achieved with the various strategies, one can assess that enrichment during 

ingestion is already standard practice at EF. This strategies has mainly been improved through the 

project by connecting this to the Entity API, hence further normalising the semantic enrichment through 

a curated set of entities in the Entity Collection (which are all part of the data.europeana.eu 

namespace). Enrichment through crowdsourcing has performed less than was originally estimated (at 
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the beginning of the project), but still shows potential. Finally enrichment through alignment - although 

experimental of nature in this project - outperformed the expected results and shows great potential, 

especially since it can also be combined with crowdsourcing for a multiplier effect.  

1 LƴǘǊƻŘǳŎǘƛƻƴ  

This report documents the implementation of semantic enrichment within the context of the Europeana 

Sounds project (see Section 2: Europeana Sounds Semantic Enrichment Strategies). It reports on the 

different technical components that have been (further) developed to support the objectives and 

application scenarios of the project (see Section 3: Core Systems for Semantic Enrichment). It then goes 

on to highlight the role of crowdsourcing within the semantic enrichment and the application scenarios 

and supporting activities that the project realised (see Section 4: Semantic Enrichment through 

Crowdsourcing). Finally this report evaluates and reflects on the success of semantic enrichment in the 

context of Europeana Sound against the KPIs (see Section 5: Semantic Enrichment Results) and provides 

a summary of conclusions (see Section 6: Conclusions). 

2 9ǳǊƻǇŜŀƴŀ {ƻǳƴŘǎ ǎŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ 

The Description of Work (Ref 1) for Europeana Sounds explains the role of semantic enrichment for WP2 

Enrichment & participation as following: 

ά!ǇǇƭȅ ǎŜƳŀƴǘƛŎ ǿŜō ǘŜŎƘƴƻƭƻƎƛŜǎ ǘƻ ŜƴŀōƭŜ ŜƴǊƛŎƘƳŜƴǘ ƻŦ ǘƘŜ 9ǳǊƻǇŜŀƴŀ {ƻǳƴŘǎ ŎƻƭƭŜŎǘƛƻƴǎΦ 

This will increase quality of the metadata and user satisfaction in terms of content discoveryΦέ 

(Ref 1) 

To meet this objective the project developed three strategic approaches related to semantic enrichment 

that are described below. 

2.1 Enrichment during ingestion 

The first strategy for applying semantic enrichment is implemented at the point of ingestion by 

Europeana Foundation (EF). This enrichment strategy directly targets the metadata records that are 

contributed by data providers and aims to automatically enrich the data as they become part of the 

Europeana aggregated database. The goals of this semantic enrichment during ingestion is to partly 

unify the data coming from various data providers using data sources1 such as Geonames2, DBpedia3, 

GEMET4 and Wikidata5. This makes search and retrieval of the individual metadata records in Europeana 

                                                           
1
 http://www.europeana.eu/portal/en/rights/data-sources.html  

2
 http://www.geonames.org  

3
 http://dbpedia.org  

4
 http://www.eionet.europa.eu/getmet  

5
 http://wikidata.org  

http://www.europeana.eu/portal/en/rights/data-sources.html
http://www.geonames.org/
http://dbpedia.org/
http://www.eionet.europa.eu/getmet
http://wikidata.org/


Europeana Sounds EC-GA 620591 
EuropeanaSounds-D2.9-Evaluation-report-on-implementation-of-semantic-enrichment-v1.0.docx 

02/02/2017 
PUBLIC  

 Page 8 of 47 
 

more uniform, and adds the benefit of being able to utilise the multilingual labels these various data 

sources have to offer.  

The enrichment during ingestion currently focusses on the Sounds Genre Vocabulary (Ref 2) and entities 

related to concept, place, agent and timespan. The results of this semantic enrichment strategy are 

ǊŜŦƭŜŎǘŜŘ ƛƴ YtL у ΨbǳƳōŜǊ ƻŦ ƳŜǘŀŘŀǘŀ ǊŜŎƻǊŘǎ ŜƴǊƛŎƘŜŘ ǘƘǊƻǳƎƘ ǎŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘΩ όwŜŦ мΣ ǎŜŜ 

Section 5.1). 

2.2 Enrichment through crowdsourcing 

The second strategy for applying semantic enrichment is aimed at putting semantic web technologies 

into the hands of end users, as a (useful) form of engagement and participation. To facilitate this 

strategy WP2 has (further) developed several core services (see section 3) and crowdsourcing 

applications (see section 4) that allow end users to apply specific types of semantic enrichments (see 

Section 4.1) to particular collections in the form of crowdsourcing tasks. To promote these 

crowdsourcing applications and stimulate the semantic enrichment through crowdsourcing, the project 

organised several crowdsourcing campaigns (see section 4.6). The results of this semantic enrichment 

ǎǘǊŀǘŜƎȅ ŎƻƴǘǊƛōǳǘŜ ǘƻ YtL ф ΨbǳƳōŜǊ ƻŦ ŀƴƴƻǘŀǘƛƻƴǎ όe.g. ǘŀƎǎύ ŀŘŘŜŘ ōȅ ǳǎŜǊǎΩ όwŜŦ мΣ ǎŜŜ section 5.2). 

2.3 Enrichment through alignment 

The third strategy for applying semantic enrichment is aimed at experimenting with the combination of 

expert knowledge from data managers, curators and amateurs with smart technologies to enable semi-

automatic methods of enrichment (see section 3.3). By (manually) aligning recurring terms extracted 

from the unstructured data present in the metadata records from specific data providers with Linked 

Open Data sources after they are published, this approach allows for semantic enrichments in 

knowledge areas or topics that are more specific than the general enrichment that is realised with the 

semantic enrichment during ingestion. The results of this approach can then be transformed into 

suggestions for annotations that can be validated through crowdsourcing at the metadata record level, 

creating a feedback loop for the semantic enrichment.  The results of this semantic enrichment strategy 

ŎƻƴǘǊƛōǳǘŜ ǘƻ YtL мл ΨbǳƳōŜǊ ƻŦ ƴŜǿ ŎƻƴƴŜŎǘƛƻƴǎ ŀƳƻƴƎ ǊŜŎƻǊŘǎ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǳǎŜǊǎ ŀƴŘ 

ŀǳǘƻƳŀǘƛŎŀƭƭȅΩ όwŜŦ мΣ ǎŜŜ {ŜŎǘƛƻƴ рΦоύΦ 

3 /ƻǊŜ ǎȅǎǘŜƳǎ ŦƻǊ ǎŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘ 

To support the strategies mentioned above (see Section 2), and to enable the application scenarios 

described later in this document (see Section 4) we have (further) developed several components in the 

Europeana core infrastructure. 
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3.1 Semantic enrichment and the entity collection in the core infrastructure 

The Europeana Entity API6 allows core applications and third parties to retrieve and search for named 

entities used in Europeana. These named entities (such as persons, topics and places) are part of the 

Europeana Entity Collection (EC), a collection of relevant entities in the context of Europeana harvested 

from and linked to controlled vocabularies that are available as Linked Open Data, such as Wikidata, 

Geonames and DBpedia. The Entity API allows one to facilitate search on or retrieve information from 

named entities (within or without the Europeana context). In 2016, the Entity Collection also took the 

role of the vocabulary used by Europeana to automatically semantically enrich all metadata records in 

Europeana including of course all records contributed by the Europeana Sounds project (see section 

5.1). 

The Entity Collection was developed to also support specific functionality used within the Europeana 

Collections (WP4). However it is also used as a repository of controlled vocabularies used within the 

Annotation API. The first public alpha release of the Entity API will be launched in early 2017 and 

similarly to the other Europeana APIs, this is empowered with a Swagger7 based console8, which allows 

developers to test its full functionality using standard web browsers (see Figure 1).   

 

Figure 1. Entity API Console 

                                                           
6
 http://labs.europeana.eu/api/entities  

7
 http://swagger.io/  

8
 http://labs.europeana.eu/api/entities-api-console  

http://labs.europeana.eu/api/entities
http://swagger.io/
http://labs.europeana.eu/api/entities-api-console
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3.2 Annotations API 

The Annotations API is an extension to the Europeana API which allows for the management of user-

contributed or system-generated semantic enrichments. The Annotation API is used as the central 

repository storing the semantic enrichments generated through the crowdsourcing campaigns. The 

description of the first public release was introduced in D2.10 Development of the crowdsourcing 

infrastructure (Ref 3). 

In 2016, there were several subsequent releases of this API, the latest one being deployed into the 

production environment in December 2016 (Version 0.2.6)9. The full documentation for the Annotations 

API is published in Europeana Labs10 (see Figure 2). 

 

Figure 2: Documentation of Annotation API in Europeana Labs  

The main goal of the development work was to ensure full compatibility with the W3C specifications for 

the Web Annotation Data Model11 (WADM) and Web Annotation Protocol12 (WAP). EF and AIT were 

actively contributing13 to the development of these standards by providing feedback on the 

specifications, and by acting as an official implementer14 of the standard. This contributed to the 

                                                           
9
 http://labs.europeana.eu/api/annotations-roadmap-changelog  

10
 http://labs.europeana.eu/api/annotations  

11
 https://www.w3.org/TR/annotation-model/ 

12
 https://www.w3.org/TR/annotation-protocol/  

13
 https://www.w3.org/TR/2017/PR-annotation-model-20170117/#acknowledgements  

14
 https://github.com/w3c/test-results/blob/gh-pages/annotation-model/README.md  

http://labs.europeana.eu/api/annotations-roadmap-changelog
http://labs.europeana.eu/api/annotations
https://www.w3.org/TR/annotation-model/
https://www.w3.org/TR/annotation-protocol/
https://www.w3.org/TR/2017/PR-annotation-model-20170117/#acknowledgements
https://github.com/w3c/test-results/blob/gh-pages/annotation-model/README.md


Europeana Sounds EC-GA 620591 
EuropeanaSounds-D2.9-Evaluation-report-on-implementation-of-semantic-enrichment-v1.0.docx 

02/02/2017 
PUBLIC  

 Page 11 of 47 
 

standardisation process, supporting the efforts to move the standard forward from candidate 

recommendation status into proposed recommendation15. The compliance results for the WADM 

computed against the 0.2.4 Version of the Annotation API are available online16, while the compliance 

tests for WAP are currently worked on, and they are expected to be published after the project end 

(January 2017).  

3.3 Alignment applications 

The third strand of work was more experimental of nature and consisted of further enhancing the 

semantic enrichment supported through the standards workflows (aggregation, ingestion and user 

engagement) in the Europeana Core Infrastructure with more tailored and domain-specific actions. To 

enable this, these experiments made use of external applications and/or data sources for the semantic 

enrichment, through semi-automatic workflows. 

3.3.1 CultuurLink experiments 

These experiments focused on exploring the feasibility of vocabulary alignment to semantically enrich 

the terms appearing in the source metadata - as contributed by the data providers - with semantic 

resources from controlled vocabularies. It focussed in particular on linking the elements of an internal 

(local) vocabulary - as used by a data provider - to semantically related elements from a richer 

vocabulary, that were then used to generate suggestions for enrichment of the related metadata 

records as annotations.  

This experiment was divided into two phases: A first phase where the vocabulary alignments were 

identified, resulting in a first list of possible annotations for the metadata records. And a second phase 

in which these annotations would be used as suggestions for the crowdsourcing campaigns to validate. 

3.3.2 Phase 1: Vocabulary alignment of subject terms to MIMO 

A vocabulary alignment tool, named CultuurLink17, was selected for this experiment as it applies a semi-

automatic approach to alignment, to make the task less labour-intensive, yet still taking benefit from the 

expertise of a data manager required to assert the right alignments. It is the successor of the Amalgame 

framework18 developed in the Europeana Connect project19, but presently being developed by 

Spinque20. 

 

We asked data providers that were contributing data to Europeana as part of WP1 to select a collection 

of metadata records pertaining to sound object that could contain terms related to musical instruments. 

                                                           
15

 https://www.w3.org/TR/2017/PR-annotation-model-20170117/#candidate-recommendation-exit-criteria  
16

 https://w3c.github.io/test-results/annotation-model/all.html 
17

 http://cultuurlink.beeldengeluid.nl/  
18

 http://semanticweb.cs.vu.nl/lod/tpdl2011/paper.pdf 
19

 

http://pro.europeana.eu/files/Europeana_Professional/Projects/Project_list/EuropeanaConnect/Deliverables/ECO
NNECT-D1.3.1-Semantic%20Workflow%20Automation%20Method%20Implementation.pdf 
20

 http://www.spinque.com/  

https://www.w3.org/TR/2017/PR-annotation-model-20170117/#candidate-recommendation-exit-criteria
https://w3c.github.io/test-results/annotation-model/all.html
http://cultuurlink.beeldengeluid.nl/
http://semanticweb.cs.vu.nl/lod/tpdl2011/paper.pdf
http://pro.europeana.eu/files/Europeana_Professional/Projects/Project_list/EuropeanaConnect/Deliverables/ECONNECT-D1.3.1-Semantic%20Workflow%20Automation%20Method%20Implementation.pdf
http://pro.europeana.eu/files/Europeana_Professional/Projects/Project_list/EuropeanaConnect/Deliverables/ECONNECT-D1.3.1-Semantic%20Workflow%20Automation%20Method%20Implementation.pdf
http://www.spinque.com/
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For this experiment we considered only musical instruments terms within subject fields (dc:subject), as 

instructed by data providers. A total of 6 datasets containing a total of 10,406 metadata records were 

obtained from the data providers and used in this experiment. 

As a significant number of terms within subject fields of the Europeana Sounds metadata records are 

related to musical instruments we chose the Musical Instruments Museums Online Vocabulary and 

Thesaurus21 (MIMO) as target vocabulary for this experiment, following the recommendations made in 

the report22. MIMO is a multilingual controlled vocabulary of musical instruments built to ensure 

consistency of classification for the musical instruments23 . It is a result of an alignment of a vernacular 

ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǇǊƻŦŜǎǎƛƻƴŀƭ άIƻǊƴōƻǎǘŜƭ{ŀŎƘǎέ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ24. The vocabulary has been built 

with English as pivot language, and translations in seven other languages have been added. 

We decided to focus on the vocabulary terms as they are used, i.e. present within the subject fields of 

the metadata delivered to Europeana. We chose to do this, as opposed to aligning the full vocabulary 

used by the data providers, since:  these were not available for use outside the organisation and/or in a 

data structure that suits a vocabulary alignment tool (e.g. SKOS), and furthermore, we did not have the 

opportunity, nor the resources, to develop an export to SKOS for each vocabulary; and, we preferred to 

report on alignments for the subjects that were actually used in the source datasets that were 

contributed and not on all possible subjects. 

We asked the data providers, namely BL, CREM, MMSH, and NISV, to design and apply alignment 

strategies in CultuurLink and then evaluate the alignments (i.e., validate the links and assign them a 

SKOS mapping property). Once all the participants had finished their task we collected the alignment 

results and summarised the findings.25 This phase of the experiment resulted in 187 aligned terms, 

which generated 35,006 suggested annotations to the metadata records. We consider this a 

contribution to KPI-8 (Ref 1). This is an updated calculation in relation to previously reported results in 

Q10 of the project. 

As well as the interest from WP2 to obtain annotations for the crowdsourcing campaign, this 

experiment also had the ambition to introduce data providers to vocabulary alignment tools. In this 

regard, there was a consensus from the data providers that the experiment was successful and they 

were able to understand and work with the vocabulary alignment tool with good level of success. 

3.3.3 Phase 2: suggesting annotations in the crowdsourcing campaigns 

In D2.10 Development of the crowdsourcing infrastructure (Ref 3) we have identified suggesting 

annotations in the crowdsourcing campaigns as an additional strategy: 

ά!ƭƛƎƴƳŜƴǘ ŀǎ ŀ όǎŜƳƛ-) automatic enrichment mechanism works at scale, because it does not 

apply enrichment at the metadata record level, but aggregates the unique entities found in a 

dataset and tries to align these terms to controlled vocabularies. If relevant candidates for 

                                                           
21

 http://www.mimo-international.com/vocabulary.html  
22

 http://pro.europeana.eu/taskforce/evaluation-and-enrichments 
23

 http://www.mimo-db.eu/InstrumentsKeywords/ 
24

 http://www.mimo-international.com/documents/Hornbostel%2520Sachs.pdf 
25

 https://docs.google.com/document/d/1oAenFVa7lul77eP5L16rBHCYPJ_QLGmodeWBNaQAdpc/edit  

http://www.mimo-international.com/vocabulary.html
http://pro.europeana.eu/taskforce/evaluation-and-enrichments
http://www.mimo-db.eu/InstrumentsKeywords/
http://www.mimo-international.com/documents/Hornbostel%2520Sachs.pdf
https://docs.google.com/document/d/1oAenFVa7lul77eP5L16rBHCYPJ_QLGmodeWBNaQAdpc/edit
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alignments are found, collection experts and/or data managers can assess the results. These 

alignments are then applied to all instances of the original (unstructured) unique entity in the 

metadata records that belong to that dataset. Because alignment is applied at the dataset level, 

validity of a specific enrichment at the metadata record can vary. This is where validation 

through crowdsourcing is of great added value to further improve upon the (semi)-automatic 

ŜƴǊƛŎƘƳŜƴǘǎΦέ (Ref 3) 

Given that the project has exceeded performance on KPI-8 (Ref 1), this potential is indeed significant. In 

the second crowdsourcing campaign that was executed by Europeana Sounds, several crowdsourcing 

applications ǎǳǇǇƻǊǘŜŘ άƳƻŘŜǊŀǘƛƻƴέ ŀs a type of semantic enrichment. 

3.3.4 Wikidata and Wikimedia Commons experiments 

Wikidata - one of the most recent Wikimedia projects - is an interesting resource for Europeana. It ƛǎ άŀ 

free and open knowledge base that can be read and edited by both humans and machines. Wikidata 

acts as central storage for the structured data of its Wikimedia sister projects, including Wikipedia. The 

content of Wikidata is available under a free license, exported using standard formats, and can be 

ƛƴǘŜǊƭƛƴƪŜŘ ǘƻ ƻǘƘŜǊ ƻǇŜƴ Řŀǘŀ ǎŜǘǎ ƻƴ ǘƘŜ ƭƛƴƪŜŘ Řŀǘŀ ǿŜōΦέ26  

As part of the Europeana Sounds Wikidata experiment, the idea to display contextual information 

coming from Wikidata and Wikimedia Commons on the Europeana Portal and Collections was 

investigated. The experiment focused on establishing bi-directional links between Europeana and the 

two aforementioned Wikimedia projects. Establishing bi-directional links, especially between Europeana 

and Wikidata, opens up the possibility to - in the future - also enrich cultural heritage objects in 

Europeana with metadata from Wikidata. To be more concrete, this could for example be to establish 

bi-directional links between a bird sound recording in Europeana and the corresponding species entity in 

Wikidata. Once the bi-directional link is established, using the Europeana Annotations API, it can later be 

extended by Europeana to further annotate the bird sound recording using the information Wikidata 

provides, e.g. annotating the record with the common name for the bird in multiple languages in order 

to improve its discoverability in search.  

The first step of this process was to create a link between Europeana and Wikidata/Wikimedia 

Commons by adding the Europeana URL in the Wikimedia Commons metadata of the content that was 

uploaded by partners in Europeana Sounds. The objects uploaded to Wikimedia Commons for the 

second British Library edit-a-thon (8th of October 2016) were chosen for this Wikidata experiment. NISV 

performed the batch upload of this material on the 22nd September, including all the links to Europeana 

(see Figure 3). During the edit-a-thon 19 Wikidata entries were enriched with items from this batch, for 

instance the Wikidata entry for the bird species Banded Parisoma27. 

                                                           
26

 https://www.wikidata.org/wiki/Wikidata:Main_Page  
27

 https://www.wikidata.org/wiki/Q509128  

http://www.europeana.eu/portal/en/record/9200253/BibliographicResource_3000055618328.html
https://www.wikidata.org/wiki/Q1070522
https://www.wikidata.org/wiki/Q1070522
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://www.wikidata.org/wiki/Q509128


Europeana Sounds EC-GA 620591 
EuropeanaSounds-D2.9-Evaluation-report-on-implementation-of-semantic-enrichment-v1.0.docx 

02/02/2017 
PUBLIC  

 Page 14 of 47 
 

  

Figure 3: Metadata of one of the audio objects on Wikimedia Commons used for the WikiData 

experiment (including a link to Europeana) 

Europeana has queried Wikimedia Commons28 and Wikidata databases to identify all29 entries in them 

where there is a link pointing to a Europeana object and exported the results. The exports have been 

imported to Europeana, via the Europeana Annotations API, annotating each concerned Europeana 

object with the links to Wikimedia Commons and/or Wikidata. This work resulted in a total of 3,511 

Europeana records to Wikimedia Commons and around 75,000 annotations of Europeana records to 

Wikidata. Given the crowdsourced nature of the latter data source, we consider the links to Wikidata a 

contribution to KPI-9 (Ref 1), through an external crowdsourcing platform (Wikidata). The former is 

considered a contribution to KPI-8 (Ref 1), since most cultural heritage content on Wikimedia Commons 

is contributed by the data providers themselves. The link-annotations are now searchable and 

retrievable in the Europeana Annotations API, which in turn makes it possible to display them in the 

Europeana Portal and Collections.  

After the end of the Europeana Sounds project, EF will continue to further develop this Wikimedia-

Europeana data connection. As mentioned above, one strand of development will go beyond 

establishing the bi-directional links to additionally annotate Europeana objects with Wikidata metadata 

                                                           
28

 Using the Wikimedia Commons API proved unfeasible so instead we used the Wiki community developed tool 

Quarry. 
29

 So not only on such links created by and during Europeana Sounds but all such links ever added to Wikimedia 

Commons and Wikidata. 

http://labs.europeana.eu/api/annotations
https://quarry.wmflabs.org/
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as annotations or enrichments (like for instance multilingual labels), another will be to automate the 

connection, ensuring the bi-directional links are regularly updated. 

As part of this development Europeana has also updated its policy30 to allow the display of Wikidata-

sourced metadata in Europeana Collections, as long as its origin is clear in the display and 

distinguishable from metadata provided by the institutional Data provider. 

3.3.5 Linked Open Data vocabularies 

There are other collections in Europeana for which references to music instruments are not available 

within the (structured) subject classification fields (i.e. like the dc:subject) but they are available in free 

text fields such as dc:title and dc:description. There are two such collections from the Europeana Sounds 

project that were analysed in order to develop semantic enrichment processes that are able to address 

this situation. 

One of these collections was provided by Austrian National Library (ONB) and contains manuscripts of 

music scores of classical music created by famous Austrian composers31. There is a special particularity 

for this kind of records: the fact that the music scores are created for a concrete set up of interpretation, 

including the specific music instruments that are meant to play the music. Therefore these records are 

rich in references to music instruments. However, this information is represented in free text fields only.   

The librarians from ONB were creating a vocabulary of music instrument terms, by manually inspecting 

the record descriptions. This vocabulary was mapped to MIMO, by following the process described in 

section 3.4.  During the mapping process it was also decided to include the broad matches generated 

ǿƛǘƘ /ǳƭǘǳǳǊƭƛƴƪ ŦƻǊ ƎŜƴŜǊŀǘƛƴƎ ǎŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘǎ όŜΦƎΦ ŀ ǊŜŎƻǊŘ ƳŜƴǘƛƻƴƛƴƎ ǘƘŜ άǾƛƻƭŀ ŘΩŀƳƻǊŜέ 

instrument, was also enriched to indicate that the given music score is played with instruments from the 

άǾƛƻƭƛƴǎέ ŦŀƳƛƭȅύΦ 

As a next step in this process, the Europeana API was used to find all records that relate to each mapped 

music instrument in order to generate the semantic enrichments using MIMO. There are 1,396 records 

(out of 1,691 available in the dataset) in this dataset for which 1,539 enrichments were generated.    

Another collection submitted by Netherlands Institute for Sound and Vision (NISV) contains a subset - 

with European relevance - of live recordings of contemporary music from the Internet Archive32 (a 

networking partner in the project). This subset consists of songs played by European bands or songs 

played by international bands at performances in Europe. Rich information about the music bands and 

individual musicians performing these songs can be found on the MusicBrainz website33. In many cases 

                                                           
30

 http://www.europeana.eu/portal/en/rights/data-sources.html  
31

 

http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A2059216_Ag_EU_eSOUNDS_1001
_ONB&per_page=24&view=grid  
32

 
http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A%222059210_Ag_EU_eSOUNDS_1014_NISV%2
2&view=grid 
33

 https://musicbrainz.org/  

http://www.europeana.eu/portal/en/rights/data-sources.html
http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A2059216_Ag_EU_eSOUNDS_1001_ONB&per_page=24&view=grid
http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A2059216_Ag_EU_eSOUNDS_1001_ONB&per_page=24&view=grid
http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A%222059210_Ag_EU_eSOUNDS_1014_NISV%22&view=grid
http://www.europeana.eu/portal/en/search?q=europeana_collectionName%3A%222059210_Ag_EU_eSOUNDS_1014_NISV%22&view=grid
https://musicbrainz.org/
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the performers of the musical acts are listed together with the instruments they play, which are 

assigned using a controlled vocabulary maintained by the initiative (partly through crowdsourcing)34.  

Within this scenario we exploited the power of Linked Open Data and collected the list of unique music 

instruments played by the performing artists that are related to this concrete dataset. Also in this case 

we used the process described in Section 3.4 to align the vocabulary of MusicBrainz instrument terms to 

the MIMO.   

The version of the dataset analysed within this experiment contained 10,562 records, from which we 

extracted 6,063 names of performing artists. However, only 1,860 of them are known to play music 

instrument s(i.e. often the vocalists of music bands do not play any instruments). By summarising the list 

of unique instruments played by the given artist, we built a vocabulary with 93 entries, out of which 51 

could be automatically mapped to MIMO using the Cultuurlink tool. The mapping of the other part of 

vocabulary required extra effort to search the appropriate MIMO term, and in many cases, these could 

be mapped only to a broader term describing the instrument family. This is because the MusicBrainz 

vocabulary includes some very specific variations of music instruments. Finally, a list of 8,805 unique 

enrichments was computed for this dataset. 

Given the fact that MusicBrainz contains crowdsourced information, it is expected that the 

completeness of the data will increase with the passing of time, which will result in a higher number of 

enrichments to be generated if the same experiment is repeated in the future. 

4 {ŜƳŀƴǘƛŎ ŜƴǊƛŎƘƳŜƴǘ ǘƘǊƻǳƎƘ ŎǊƻǿŘǎƻǳǊŎƛƴƎ 

This section highlights the role of crowdsourcing within the semantic enrichment. It documents the 

application scenarios and supporting activities that the project realised to enable semantic enrichment 

through crowdsourcing. 

4.1 Types of enrichment 

In previous deliverables (Ref 3 & 4) we have reported on the various types of enrichment that have been 

supported by the project, mostly from a technical and data modelling perspective. Here we highlight 

only the types of enrichment that are of a semantic nature. 

4.1.1 Semantic tagging 

In Europeana Sounds, and other similar projects, Semantic Tagging is used to enrich the objects with 

semantic resources from Linked Open Data repositories, or with semantic classification schemes (like 

genre concepts from the Europeana Genre Vocabulary created by WP1, Ref 2).  

                                                           
34

 https://musicbrainz.org/instruments 
 

https://musicbrainz.org/instruments
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4.1.2 Geotagging 

With Geotagging - a more specific type of semantic tagging - users can add geo-coordinates to 

Europeana metadata records building on the existing spatial metadata of the record, or suggest a more 

precise location for the locations that are already present in the Europeana metadata records. For 

example, most of the existing locations do not identify a specific location, but only indicate a town, a 

village or a state. This information will enable alternative explorations of Europeana metadata records, 

for example, through map representations or location- based search. 

4.1.3 Object linking 

There are two types of annotations for linking Europeana metadata records (i.e. Object Linking). The 

first - and the one currently supported by the WADM, bǳǘ ƴƻǘ ǎǘǊƛŎǘƭȅ ΨǎŜƳŀƴǘƛŎΩ ƻŦ ƴŀǘǳǊŜ - is used to 

relate two or more Europeana metadata records together, without specifying the nature of the 

relationship.  

However, many types of relationships may exist between metadata records (e.g. same object, same 

work or original-copy). Some of these relationships are symmetric, in the sense that both resources have 

the same relationship to each other. Others are asymmetric, meaning that there are different 

relationships between two metadata records, depending on the direction (i.e. parent-child). 

To be able to support an explicit type of relationship between two metadata records within an 

annotation - hence creating a semantic, or meaningful relation - a second type of annotation for the 

linking of Europeana objects was defined and implemented. These use the RDF graph specification35 

which makes it possible to express the specific type and direction of the relationship. The model makes 

no restriction on the type of relation for the link, however, it is encouraged that these correspond to the 

EDM properties that can be used to relate objects together in the metadata (i.e. all extensions of 

dc:relation available in the Europeana Data Model36). 

4.1.4 Moderation (or validation through crowdsourcing) 

Some of the annotations are created by users, which are biased by the user level of domain knowledge 

or interest, and other annotations are created by software, which do not always inspire a high level of 

confidence. In such cases, the end users may be interested in providing their feedback on existing 

annotations. 

The main goal of the moderation functionality is to assess the quality of user annotations, providing a 

mechanism for the users to indicate which are the most useful and precise annotations. In addition, the 

moderation functionality allows the leveraging of crowdsourcing as a validation mechanism for (semi-) 

automatically generated enrichments. 

                                                           
35

 https://www.w3.org/TR/trig/  
36

 

http://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_Documen
tation//EDM_Definition_v5.2.7_042016.pdf 

https://www.w3.org/TR/trig/
http://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_Documentation/EDM_Definition_v5.2.7_042016.pdf
http://pro.europeana.eu/files/Europeana_Professional/Share_your_data/Technical_requirements/EDM_Documentation/EDM_Definition_v5.2.7_042016.pdf
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4.2 Semantic tagging in Tunepal and Historypin 

4.2.1 4.2.1 Traditional music pilot 

The Traditional Music Pilot (as previously reported in D2.10, Ref 3 & D2.7, Ref 4) was a find-by-playing 

interface to search for matches within archives of traditional music, as contributed by three data 

providers in the project. The pilot was conducted by modifying the existing TunePal software37, already 

in use as a ƳƻōƛƭŜ ŀǇǇ όŀƴŘ ōŀǎŜŘ ƻƴ ŀ ŎǊƻǿŘǎƻǳǊŎŜŘ ǎƘŀǊŜŘ ΨǘǳƴŜōƻƻƪΩύΣ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ǿŜō ƛƴǘŜǊŦŀŎŜ 

for the application with an integrated connection to the Europeana API. The feature is currently in 

ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ǳǎŜŘ ōȅ ¢ǳƴŜtŀƭΩǎ ƻƴƭƛƴŜ ǳǎŜǊǎΣ ǇƻǿŜǊƛƴƎ ŀǇǇǊƻȄƛƳŀtely 1,000 queries per day. The 

software was initially deployed in July 2015 and continues to exist online in the production version of 

TunePal.org as of the end of 2016 (see Figure 4). Tunepal receives around 73,000 unique visitors a year 

and roughly 40% of these (or 29,200 visitors) see and interact with the Europeana recordings, as around 

40% of the approximately 24,000 tunes available in Tunepal (9,600 tunes) have been found to have 

relevant Europeana-provided recordings associated with them. 

 

Figure 4: Screenshot of the Tunepal web application with relevant matches from Europeana displayed 

as suggested links 

The Traditional Music Pilot targets amateur and learning traditional musicians. We initially targeted the 

20,000 users of the TunePal application and the 50,000 regular users of TheSession.org traditional music 

web platform38. Supervised user testing was carried out with approximately 50 users at Fleadh Cheoil na 

hÉireann39, the largest traditional music festival in the world (see Figure 5). 
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 http://tunepal.org/tunepal/index.php  
38

 https://thesession.org/  
39

 http://www.fleadhcheoil.ie/about/tradition  

http://tunepal.org/tunepal/index.php
https://thesession.org/
http://www.fleadhcheoil.ie/about/tradition
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Figure 5: Recruiting poster used to attract musicians to help evaluate the prototype 

Our expectation was that users would query Europeana by directly playing fragments of tunes on an 

instrument, or by uploading recordings or transcriptions made earlier. For example, a musician might 

query a particular setting of an Irish reel by playing it on an instrument and then learn from the software 

the name of the tune and be able to play an authoritative recording of the tune sourced (via Europeana)  

from a music archive. The fact that a musician made this association (link) between a contemporary live 

recording or transcription and a particular archival track could then be stored within the Europeana 

Annotations API. The archive could then query Europeana for the links made to their own recordings, 

thus connecting the historic and contemporary practice for researchers. 

When using Tunepal for the Europeana Sounds corpus, dance tunes were far easier to work with than 

songs, due to the design of the matching algorithm. This type of traditional music performed much 

better with the more consistent fast rhythms of dance music than the more melismatic character of 

traditional vocal songs. 

Initial user testing of the find-by-playing interface created for this pilot, indicated a high perceived value 

and a novel and interesting experience for end users. 
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However, the data providers unfortunately withdrew access to the full length versions of archival 

recordings needed by the pilot, which delayed production implementation of the application in 

TunePal.org and eventually led to the cancellation of the planned integration with TheSession.org. 

Data provider ITMA first withdrew from the pilot, and the recordings from data provider TAD turned out 

not to be suitable for the Tunepal algorithm. Data provider CCE then withdrew the ability to reference 

full-length audio tracks from the Europeana API, which led to the pilot being abandoned by Historypin. 

Reaching beyond research audiences into the world of amateur cultural heritage practitioners is 

practical, but intellectual property and other access issues must be considered early and addressed 

comprehensively in the design of systems in order to be accepted by the practitioners. 

Working with existing crowdsourcing or community-driven platforms brings the huge advantage of 

starting with existing audiences, and this pilot undoubtedly benefited from the existing sophistication of 

existing algorithms and software for Tunepal. However, working with existing platforms carries risks, 

particularly when the interests of the project and the platform diverge, when it can become difficult to 

maintain cooperation. In this case, frustrations with the (technical) access to tracks available via the 

Europeana API caused important platform providers to abandon the project, which affected delivery. 

Without the integrated management accountability structure that applies to a full project partner, there 

is really nothing other than mutual interest that can continue such collaboration with an external party. 

There is an appetite for novel interfaces to audio archives and an opportunity to make such archives 

very relevant to contemporary practice, providing that the access issues can be dealt with. While the 

Europeana API remains deployed on the production version of TunePal.org, the associations being 

discovered by users between contemporary and archive performances of these tunes are not being 

tracked or recorded. As a result, we do not anticipate significant contributions to KPI-9 (Ref 1) by means 

of this channel. 

4.2.2 Geo-Location crowdsourcing 

With the understanding that users sometimes have more accurate understanding of key metadata 

elements than the producers or curators of archives, we intended to encourage users of the 

Historypin.org40 crowdsourcing platform to contribute suggestions of more accurate places, time 

periods or keywords to objects sourced within the Sounds project. This pilot functionality was 

completed and tested in April 2016 (see Figure 6) and was used to support a crowdsourcing campaign to 

source geotags for 258 Dutch WWII radio programmes for two weeks in June. 

                                                           
40

 http://www.historypin.org  

http://www.historypin.org/
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Figure 6: Screenshot of the Historypin platform with the functionality (in Dutch) to start suggestion an 

improvement of the location data through crowdsourcing 

Users with knowledge of the Dutch language were recruited by NISV and Historypin over a brief period 

of time to contribute these more accurate metadata annotations to a WWII radio collection of NISV on 

the Historypin platform. However, there were no significant contributions of geotags from general 

members of the public in this time. The publicity of the campaign did lead to an increase in user traffic 

over baseline (>10x average) and to a significant user engagement metric of 05:19 average visit 

duration, which would be envied by many platforms (based on Historypin analytics). This additional 

amount of user attention unfortunately did not translate into a significant amount of crowdsourced 

contribution of metadata. 

As the location of the radio broadcast was not always spoken near the start of the broadcast, a 

contributor would have to listen to a substantial amount of the audio recording in order to be able to 

ŎƻƴǘǊƛōǳǘŜ ƳŜŀƴƛƴƎŦǳƭƭȅΣ ǿƘƛŎƘ Ƴŀȅ ƴƻǘ ƘŀǾŜ ōŜŜƴ ŀ ƎƻƻŘ ƳŀǘŎƘ ŦƻǊ ŀ άŎŀǎǳŀƭέ ǎƻŎƛŀƭ ƳŜŘƛŀ ŎŀƳǇŀƛƎƴΣ 

which often benefits from short, easily-understood tasks. 

IƛǎǘƻǊȅǇƛƴΩǎ 5ǳǘŎƘ-language interface (see Figure 7) was appreciated by users, in user testing, as 

ǊŜǇǊŜǎŜƴǘƛƴƎ ΨǘƘŜƛǊΩ ŎǳƭǘǳǊŜΦ ¢Ƙƛǎ ǎŜŜƳǎ ŀ ǳǎŜŦǳƭ ƭŜŀǊƴƛƴƎ Ǉƻƛƴǘ ŦƻǊ ŦǳǘǳǊŜ ŎǊƻǿŘǎƻǳǊŎƛƴƎ ŎŀƳǇŀƛƎƴǎΦ 
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Figure 7: The geotagging procedure in Dutch 

The actual geotagging functionality on Historypin (see Figure 8) performed well in user testing. Based on 

this there do not seem to have been significant issues with the usability of the interface. This suggests 

that low involvement was due to a combination of content- and campaign-related factors. 




















































