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Statement of originality

This document contains original unpublished work except where clearly indicated otherwise.
Acknowledgement of previously published material and of the work of others has been made through
appropriate citation, quotation or both.

Project summary

Europeana Sounds is Europeana’s ‘missing’ 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-use of Europeana’s audio and audio-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:

e 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.

e Add meaningful contextual knowledge and medium-specific metadata to 2 million items in
Europeana’s audio and audio-related collections, developing techniques for cross-media and cross-
collection linking.

e Develop and validate audience specific sound channels and a distributed crowd-sourcing
infrastructure for end-users that will improve Europeana’s search facility, navigation and user
experience. These can then be used for other communities and other media.

e 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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Executive summary: D2.9 Evaluation report on implementation of
semantic enrichment

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 APl 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.

Introduction

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).

Europeana Sounds semantic enrichment strategies

The Description of Work (Ref 1) for Europeana Sounds explains the role of semantic enrichment for WP2
Enrichment & participation as following:

“Apply semantic web technologies to enable enrichment of the Europeana Sounds collections.
This will increase quality of the metadata and user satisfaction in terms of content discovery.”
(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 sources® such as Geonames?, DBpedia®,
GEMET* and Wikidata®. This makes search and retrieval of the individual metadata records in Europeana

! 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
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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
reflected in KPI 8 ‘Number of metadata records enriched through semantic enrichment’ (Ref 1, see
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
strategy contribute to KPI 9 ‘Number of annotations (e.g. tags) added by users’ (Ref 1, see 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
contribute to KPI 10 ‘Number of new connections among records established by users and
automatically’ (Ref 1, see Section 5.3).

Core systems for semantic enrichment

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.

Page 8 of 47
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3.1 Semantic enrichment and the entity collection in the core infrastructure

The Europeana Entity API° 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 APl will be launched in early 2017 and
similarly to the other Europeana APIs, this is empowered with a Swagger’ based console®, which allows
developers to test its full functionality using standard web browsers (see Figure 1).

@) | labs.europeana.eu/api/entities-api-console C || Q Suchen w A $ A& O~

europeana g
labs APIs Apps Data Incubation

»

i

Entity Collection - REST API

This Swagger API console provides an overview of and interface to the Entity Collection REST API. For more help INTRODUCTION
and information, head to our comprehensive online documentation.
Created by development-core@europeanalabs.eu RESLAR *
Terms of use
ANNOTATIONS API +

Entity retrieval Show/Hide ~List Operations  Expand Operations

lentity/resolve Performs a lookup for the entity in all 4 datasets

lentity/{type}/{namespace}/{identifier} Retrieve a known entity
Introduction

Getting started

| Search Controller Show/Hide ~ List Operations =~ Expand Operations _

/entity/suggest

API methods

Suggest entitties for the given text query. Suported values for type: Agent, Place, Concept, Timespan, All
Entity Collection

/entity/suggest.jsonld

lentity/{type}/{namespace}/{identifier}.jsonld Retrieve a known entity

. Roadmap and changelog
Suggest entitties for the given text query. Suported values for type: Agent, Place, Concept, Timespan, All

[ BASE URL: / , API VERSION: 0.0.1-RELEASE |
3 OAI-PMH +

Figure 1. Entity API Console

® http://labs.europeana.eu/api/entities
7 http://swagger.io/
8 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 APl 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)°. The full documentation for the Annotations
APl is published in Europeana Labs'® (see Figure 2).

6 (i) | labs.europeana.eu/api/annotations B¢ Q. web annotation w3c 2 ﬁ B 9 3§ A 9' =

europeana s
labs APIs Apps Data Incubation

l

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

annotations. Annotations are user-contributed or system-generated enhancements, additions or cor- INTRODUCTION
rections to (a selection of) metadata or media. To get straight to the point of the API, you can go di-
rectly to the Getting Started page which tells you only what you have to know to start using the API. REST API +

The Annotations API project

The Annotations API is being developed as part of the Europeana Sounds project. The development is
work is carried out by the AIT Austrian Institute of Technology in cooperation with the Europeana Foun-
dation. The final version as scoped as part of the project will be released early 2017.

Getting started

Console
Roadmap and Change|og Annotation scenarios
APl methods

For an overview of what we're working on you can take a look at our Roadmap and changelog page.

Data model

Discussion

Roadmap and changelog

Join the Europeana API discussion group at Google Groups and get regular updates about the Euro-
peana API, provide feedback and discuss it with other developers. ORI:EMH %

Terms of Use LINKED OPEN DATA +

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 Model' (WADM) and Web Annotation Protocol™ (WAP). EF and AIT were
actively contributing® to the development of these standards by providing feedback on the
specifications, and by acting as an official implementer™* of the standard. This contributed to the

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

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

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

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

3 https://www.w3.0rg/TR/2017/PR-annotation-model-20170117/#acknowledgements
14 https://github.com/w3c/test-results/blob/gh-pages/annotation-model/README.md
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standardisation process, supporting the efforts to move the standard forward from candidate
recommendation status into proposed recommendation®>. The compliance results for the WADM
computed against the 0.2.4 Version of the Annotation API are available online®®, 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 CultuurLink’, 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
framework'® developed in the Europeana Connect project™, but presently being developed by
Spinquezo.

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
18 https://w3c.github.io/test-results/annotation-model/all.html
7 http://cultuurlink.beeldengeluid.nl/

18 http://semanticweb.cs.vu.nl/lod/tpdI2011/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/
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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
Thesaurus® (MIMO) as target vocabulary for this experiment, following the recommendations made in
the report”. MIMO is a multilingual controlled vocabulary of musical instruments built to ensure
consistency of classification for the musical instruments® . It is a result of an alignment of a vernacular
classification with the professional “HornbostelSachs” classification®*. 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/orin 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.” 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:

“Alignment as a (semi-) 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

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

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

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

2% http://www.mimo-international.com/documents/Hornbostel%2520Sachs.pdf

% https://docs.google.com/document/d/loAenFVa7lul77eP5L16rBHCYPJ 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 alighment 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
enrichments.” (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 supported “moderation” as a type of semantic enrichment.

3.34 Wikidata and Wikimedia Commons experiments

Wikidata - one of the most recent Wikimedia projects - is an interesting resource for Europeana. It is “a
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
interlinked to other open data sets on the linked data web.”*

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 22" 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 Parisoma®’.

% https://www.wikidata.org/wiki/Wikidata:Main Page
27 https://www.wikidata.org/wiki/Q509128
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Title African Grey Hombill (Teckus nasutus)

Description African Grey Hombill calls, recorded in Kengelai, Kenya

Source
aw This file has been provided by the British Library from its digital collections. It is also made available on a British Library websiteg?
-
:g AT | Deutsch | English | Espafiol | Euskara | Frangais | Maregouom | 5230 | +-
-4
Permission
(Reusing this file) This file is licensed under the Creative Commens Attribution 4.0 Intemational & license.
You are free:
.

« to share — to copy, distribute and transmit the work
SOME RIGHTS RESERYED
« to remix — to adapt the work
Under the following conditions:
« attribution — You must attribute the work in the manner specified by the author or licenser (but not in any way

that suggests that they endorse you or your use of the work)

British Library
Shelfmark

Copyright Holder

Recordist

Recording Date

Europeana link

W1CDRO0001413 BD20

The British Library Board

A.R. Gregory / I -
Alternative names Roy Gregory
Lzl British sound recordist
Authority control i : Q27182537
1 May 1974

http:/fwww.europeana.eu/portal/en/rec ord/9200253/Bibliographic Resource_3000055618328. html &

File history

Click on a date/time to view the file as it appeared at that time.

Date/Time
current | 09:24, 22 September 2016 >

Thumbnail Dimensions User

4 225 Beeld en Geluid Collecties
(337 KB) (talk | contribs)

Comment

GWToolset: Mediabestand wordt aangemaakt voor Beeld en
Geluid Collecties.

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 Commons®® and Wikidata databases to identify all*® 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.

250 not only on such links created by and during Europeana Sounds but all such links ever added to Wikimedia
Commons and Wikidata.
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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 policy®® 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 composers>". 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
with Cultuurlink for generating semantic enrichments (e.g. a record mentioning the “viola d’amore”
instrument, was also enriched to indicate that the given music score is played with instruments from the
“violins” family).

As a next step in this process, the Europeana APl 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 Archive® (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 website®>. In many cases

0 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/
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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)®.

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.

Semantic enrichment through crowdsourcing

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).

3% 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, but not strictly ‘semantic’ of nature - 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 specification®
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 Model®).

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.

3 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
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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 software®, already
in use as a mobile app (and based on a crowdsourced shared ‘tunebook’), to create a new web interface
for the application with an integrated connection to the Europeana API. The feature is currently in
production and used by TunePal’s online users, powering approximately 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.

“ ® Tunepal.org > Tuna > Kidon 1/ x m

&« C | @ https:/ftunepal.org/index.html#!tune/5-slip.abe-14-Kid~on~the~Mountain & P8 &

Menu Kid on the Mountain > =

[
& Record Michael Coleman, fiddle ; Kathleen Brennan, piano p 000 @ H —e * Z

The kid on the mountain, slip jig

Keyword Michael Coleman, fiddle ; Kathleen Brennan, piano b 000 @ H —e 3 Z

Random Tune Kid on the Mountain

. Byrne (Fiddle) as Instrumentalist, Galvin (Banjo) as Instrumentalist, Grogan (Accordion) as Instrumentalist Z

@ Kid on the Mountain
e Joe Byrne (Flute) as Instrumentalist » 000 @

Settings

Help

Q Kid on the Mountain
About =3 Joe Gallagher as Instrumentalist poto o—— ) —o ¥ |'
ou

Kid on the Mountain

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 platform?®®. Supervised user testing was carried out with approximately 50 users at Fleadh Cheoil na
hEireann®, the largest traditional music festival in the world (see Figure 5).

37 http://tunepal.org/tunepal/index.php
38 https://thesession.org/
39 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 APl 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
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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
contribute meaningfully, which may not have been a good match for a “casual” social media campaign,
which often benefits from short, easily-understood tasks.

Historypin’s Dutch-language interface (see Figure 7) was appreciated by users, in user testing, as
representing ‘their’ culture. This seems a useful learning point for future crowdsourcing campaigns.
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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.
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Figure 8: The geotagging functionality expanded

The limitation of both subject matter (old radio broadcasts related to World War Il) and linguistic
context (Dutch-speakers only) combined with a relatively short (but intense) social media campaign of
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two weeks may have combined to keep the campaign from reaching a ‘tipping point’ of contributory
behaviour.

The geotagging feature for the Historypin platform has been written in a very generalised way, and as
such will remain a production feature on Historypin Collections into the future, including support for any
future Europeana-related campaigns. Now that the first campaign has been completed, the tool remains
available for any other Europeana Sounds partner to identify further collections of sounds from within
the project that might be enriched by adding more precise locations. Sounds collections that have been
added to Europeana as part of other projects might also be considered for enrichment.

Historypin does however - for the Europeana Sounds project - not anticipate substantial progress
toward the meeting of KPI-9 (Ref 1), given the results mentioned above.

4.3 Semantic tagging in Pundit

Pundit is a web application that allows user to create semantic annotations on web resources. It was
selected to integrate semantic tagging through crowdsourcing in the Europeana Sounds project. Pundit
is developed since 2011 by Net7 Srl, an IT company based in Pisa.

One overall goal for the Europeana Sounds project WP2 was to put in place a web software environment
to enable semantic enrichment of Europeana Sounds content:

“Apply semantic web technologies to enable enrichment of the Europeana Sounds collections.
This will increase quality of the metadata and user satisfaction in terms of content discovery.”

(Ref 1)

The enrichment was to be done using domain specific controlled vocabularies, therefore providing the
users a tool to create semantic triples that connect an entity of the Europeana Sounds dataset to a
linked open data entity (LOD) (i.e. a term describing an instrument from a controlled vocabulary like
MIMO). Another essential requirement was to allow users to review annotations from other users and
the results of automated semantic enrichment.

4.3.1 Features

The Pundit software available at the beginning of Europeana Sounds was missing some essential
features we designed and developed during the project.

4.3.2 Sound object annotation

Pundit is a web annotation tool and therefore its native goal is to allow users to annotate passages of
text in web resources. In the context of the Europeana Sounds project it was necessary to implement a
system to build annotations that target the Sound object (audio recordings, digitised scores, etc.) itself,
identified by its unique identifier on Europeana.
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The project couldn’t use the native Pundit targeting system (that relies on XPointer*, a language for
pointing to sections and elements of HTML documents) therefore we needed to implement a new
feature to meet this requirement.

We extended the native Pundit targeting system to allow using CHO entities** on Europeana (entity
identified by a unique URI) as the target of the annotation. The target of the annotation is the resource
itself and related annotations are displayed in any page where the resource is included: This was a
welcome side effect of the implementation because the sound object can be displayed on Europeana
and partly in the Europeana Music Collection, the Data provider's website or WITH platform and the
same annotations will always be correctly retrieved for display and/or manipulation.

In order to achieve this effect, Pundit was modified to look for a snippet of code like this in the HTML*:
<span about="http.//your-resource-unique-identifier/123456" class="pnd-resource"></span>

When Pundit finds this snippet in the code it knows that an entity with the URI defined by the “about”
attribute (i.e. “http://your-resource-unique-identifier/123456") is displayed in the page and it shows a
button to activate the Pundit Annotator Pro.

Qeuropeana Home g.andreini -
sounds

m:1o [ : : ITEM 1110 0

Pome 2e, "Balo" 7|7
CNRS-CREM

Which musical instruments do you hear in this item?

; n
> 11 1O | —(EEEEED

CREM-CNRS - ltem : CNRSMH_E_2013_028_001_001_18  Telemeta powered
Related Comments Share

Enregistrements accompagnant I'ouvrage "Potes nzakara" Tome Il. En 1963,

vim A Pammlaeea miokliaib Datas nealiars Bama I la semmine amans da ls

Figure 9: The “Launch Pundit” button that allows to launch the Annotator Pro. The button is
automatically inserted in the page when Pundit finds the snippet of code

Once the “Launch Pundit” button is clicked the Annotator Pro is added to the page: When a user clicks
on the “Annotate” button a drop down will be displayed allowing the user to create a semantic
enrichment with the CHO entity as the subject (see Figure 9 & 10).

* https://en.wikipedia.org/wiki/XPointer

2 See EDM documentation available on: http://pro.europeana.eu/page/edm-documentation
3 The procedure for integrating Pundit in this way is documented here:
http://net7.github.io/pundit2/resource.html
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Figure 10: Pundit Annotator Pro and the drop down that allows the annotation

4.3.3 MIMO vocabulary and thesaurus

Pundit originally allowed users to create annotations using entities of DBPedia but did not provide any
connection to other controlled vocabularies for the sounds domain.

We implemented the connection to MIMO to allow users to select from a wide range of controlled
terms for musical instruments and state that a certain instrument is played in the recording as a
semantic enrichment.

434 Moderate previously created annotations

One of the additional objectives of the project was to allow users to revise, correct and enhance
previously created annotations (both results of crowdsourcing and automatic semantic enrichment, see
Figure 11). Pundit was missing this feature and did not allow the creation of annotations targeting
existing annotations. To respond to this project requirement we designed and implemented a feature
that allows users to ‘moderate’ previously created annotations. The types of reactions are:

e Reply: users can reply to an existing annotation with a text comment.

e Like/Dislike: users state they like or not dislike an existing annotation using a pattern widely used in
social networks.

e Endorse: the user endorse the annotation if the existing annotation is correct.

e Report: user report the annotation if the existing annotation is not correct.
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Zwan Live at Pielachtal Festivalgelaende on 20...

RESOURCE

Electric bass guitar

CONCEP
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Figure 11: Pundit annotation with “respond” buttons: reply, like, dislike, endorse, report. In this
example the annotation was endorsed by a user.

The data model of this new type of annotations was discussed with the other technical partners of the
project and designed to be compliant with the Web Annotation Data Model recommendation by the
W3C Web Annotation Working Group.**

4.3.5 Multilingual support

Data providers and users who are involved in the crowdsourcing campaigns live in different countries
and speak different languages. The default language used by Pundit is English and user testing sessions
revealed a critical issue concerning the language of the object of the semantic enrichment: vocabulary
entities (such as MIMO instruments) rely on expertise and domain knowledge and many users do not
know the exact English term for each entity. This makes very hard for them to select the right object and
they are forced to translate each term on Google Translate or similar translation services. This problem
applies both to the creation of an annotation and the moderation of previously created annotations on
the right sidebar.

We decided to overcome this Pundit limitation and implement a new feature to show the label for the
MIMO entities, using the language selected by the user for the browser: in this way Pundit will always
show the entities label in a language comprehensible to the user. This feature allowed Pundit and the
project to benefit from the multilingual nature of MIMO. From a technical standpoint Pundit retrieves
the label for each entity in all the languages available and it shows the user the correct label based on
the browser language settings (see Figure 12).

a4 http://labs.europeana.eu/api/annotations-scenarios
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Annotation composer | Notebook composer Preview

Create new annotation Basse électrique

en: Electric bass guitar
guita sv: Elbas

nl: Elektrische basgitaar
Mimo Guitare électrique de: Elektrische Bassgitarre

ca: Baix eléctric

Guitare it: Basso elettrico

pl:
fr: Basse électrique

yre guitare basowa elektryczna
Lyre guitare

Guitare anglaise

Clear previev
Basse électrique m

Guitare battente
Arpi-guitare

Guitare alto

Figure 12: Multilingual support in Pundit: the name of the MIMO instrument is displayed in the user’s
selected language (i.e. French) and in the Preview panel it is possible to view all the available
translations.

4.3.6 Workflow improvements

The default workflow in Pundit when a user wants to create an annotation is to click on the “Annotate”
button and then click on “Use as Subject”; then the user is asked to select a Predicate and an Object.
This is quite straightforward on a technical level, but can sound too technical for users who don’t have a
background in semantic web technology. Hence, we decided to simplify this workflow and improve the
overall user experience: we changed the drop down content that opens up when a user clicks on the
“Annotate” button, showing more understandable instructions describing the action the user is about to
perform (i.e. “Instrument Tag”, see Figure 13). Moreover when the user selects one of these actions the
semantic triple is precompiled with the Subject and the Predicate, and the user has to choose only the
Object. In this way we guarantee a faster and more user-friendly workflow.

Zwan Live at Pielachtal Figure 13: The drop down with the custom

Festivalgelaende on 2003-06-13 instructions for Europeana Sounds: when the
ANNOTATE :9 users selects “Instrument Tag”, “Genre Tag” or

Netherland comment Vision “Europeana Link” the Predicate of the

annotation is automatically set.
Instrument Tag

Which  genre Tag do
you he _
~ Europeana Link

.~ Semantic Tag
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4.3.7 Pundit integrations

Users can annotate sound resources with Pundit in three different ways:

1. WITH: Pundit is embedded in the WITH platform and when users navigate to a resource page a
“Launch Pundit” button shows up allowing to open Pundit and annotate the sound resource
(see Figure 14). This is the main application of Pundit that was used for the crowdsourcing

Favourites | Predicates Notebooks Annotation composer [Notebookcomposer Preview
Create new annotation Welcome in Pundit
A lems Living .. @ | 21 Struck drums 8
4 = = Filter annotations (1/1
2014-04-26 er annotations (1/1
Netherlands Institute for Sound and Vision - :
E Giulio Andreini
IMAGE NOT AVAILABLE Which musical instruments do you hear in this Grey Matter Live at The Living Room on 2014-0...
item?
Basse électrique
NEXT [TEM
b/ o ) —8 & EEB
- v o
Related Comments Share

Venue: The Living Room

Grey Matter

Figure 14: Pundit in the WITH platform.

2. Europeana Sounds Chrome Extension (see Figure 15): we created a Google Chrome Extension
that can be used to annotate resources directly on the Europeana Portal or Europeana Music
Collection. Each time a user navigates to a resource page on Europeana the extension will add
the “Launch Pundit” button to the page to open Pundit and annotate the resource. The
Extension is available on the Google Web Store®.

* https://chrome.google.com/webstore/detail/pundit-annotator-pro-
for/gnadajfkeolhfnghkffdobmbfekghico?hl=en&authuser=1
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Figure 15: The Pundit for Europeana Chrome Extension launched on the Europeana website: it
allows the annotation of any type of resource (not only sounds).

3. CNRS/Telemeta integration: this is the third type of Pundit integration and it’s currently still
under development. Pundit will be embedded on the Telemeta platform® to allow users to
annotate entities directly on the CNRS archive: when a user will navigate to a resource page the
“Launch Pundit” button will show up. The Pundit-Telemeta integration will be completed in
March 2017.

4.3.8 Data model

The whole Pundit data model was redesigned to be more compliant with the W3C Web Annotation
Working Group Guidelines’: this required a deep refactoring of the whole structure. The triple store
used by Pundit was also transferred to the new graph database Graph DB™ Standard Edition™.

The W3C guidelines did not fully cover all the use cases of the Europeana Sounds project and we needed
to extend the model. These are some application scenarios that required some design and improvement
of the data model:

e Annotate a CHO with a semantic tag: An end-user wishes to annotate a CHO using a tag
corresponding to a resource from a controlled vocabulary.

e Annotate a CHO with a language-specific tag: An end-user wishes to tag a CHO using a text literal,
expressed in a specific language.

* https://github.com/Parisson/Telemeta
* https://www.w3.org/TR/2014/WD-annotation-model-20141211/)
8 http://ontotext.com/products/graphdb/
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e Link a CHO to another using a qualified link: A user wishes to relate a CHO to another explicitly
stating the nature of relation between them.

e Link a CHO to an external resource: A user wishes to relate a CHO to another resource which is not
hold by Europeana, stating the nature of relation between them.

4.3.9 Discussion

The most relevant critical point which emerged during the project concerns the usability of the Pundit
user interface for providers involved in the project. Pundit Annotator Pro is by origin a tool targeted at
users with a background in semantic web technology or users who are taught how to use it. Building
semantic triples in such an explicit manner is a relevant feature for expert users but it overcomplicates
the experience of other users who are targeted in the enrichment through crowdsourcing.

A further development post-project that could improve the experience would be to simplify the
semantic annotation creation workflow further and make it more straightforward and similar to the way
users create comments and highlights in Pundit Annotator. This could be achieved not showing the
triple composer but letting the user select a predicate from a form select and then the object in an
autocomplete field or even skipping the predicate selection and let the user just choose the Object. This
improvement would require a user experience design work including ideation workshops, wire framing
and user testing.

Pundit will continue to be maintained by Net7 post-project as part of the Muruca® framework the
company offers as a B2B service to digital libraries and research groups. The Pundit Chrome extension
for Europeana will continue to be available to users and data providers for potential future
crowdsourcing campaigns. To ensure a stable connection between Pundit and the Europeana Core
Infrastructure, Net7 and EF will communicate important updates to their respective services to each
other.

4.4 Semantic tagging in WITH

4.4.1 Crowdsourcing space

For the benefit of the Europeana Sounds project, a dedicated space was created using the WITH
platform for the purposes of semantic tagging of music recordings. The tags are concerning musical
instruments recognised inside the songs with values derived from MIMO. The Sounds crowdsourcing
space contains musical records in the form of digital sound recordings along with their metadata,
organised in thematic collections like “Music from BNF” or “Viennese Songs with Hermann Leopoldi“.

These collections were imported from the Europeana database - using the Europeana API - into WITH
for crowdsourcing purposes. The semantic tagging is achieved via a crowdsourcing campaign, namely a
period in which the users are encouraged to visit the space and start adding their tags or validate the
existing, working together to achieve the goal of the campaign. To motivate users and provide an
overview of the progress with the current campaign, the goal is displayed in the homepage of the
Sounds crowdsourcing space, along with the number of tags already contributed by the crowd and the

49 http://www.muruca.org
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percentage of completeness. The whole homepage of the Sounds crowdsourcing space is shown in
Figure 16.
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Figure 16: The homepage of the instrument crowdsourcing space
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4.4.2 Tagging Process

The tagging process was designed to be simple, engaging and immersive for the users who want to
contribute. There are several improvements from the previously reported (Ref 3, 4 & 5) crowdsourcing
application developed by NTUA. The major one is the removal of Pundit as an intermediate annotating
tool, which minimised the amount of clicks required by the user to add tags and solved the usability
issue with the two logins needed, both on Pundit and WITH. In addition, the record player was
improved, supporting the different streaming solutions used by the data providers. More specifically,
apart from the typical .mp3 audio files played with HTML5, many records were displayed via the use of
an iframe, such as SoundCloud streams and the Osterreichische Mediathek iframe as shown in Figure
17.

Die schone Adrienne hat eine Hochantenne (Tschintarata-radio)

KATALOGZETTEL NFORMATION

ital

(]
1

Spieldauer 3.06

Urhaberinnen Leopolds, Hermann [Kompomstiinl Waldau, Theodor [Text
Mitwirkende Kuttnzr, Max [Gesang

Datum 1925

Schlagwona Musi Mush nterhaltung Kabarett Rad

Labeiscan. Copyright Osterreichische
VP audi Moaiathet

~D0:00: 5&

|

00 13,0 g2 0.0 09 43,0 0L 89,0 0s 13,0 2 N0 04 &80 ¥ 0,0 er 8.0 oz w0 07 48,0 03 pe.0

Figure 17: Example of the Osterreichische Mediathek iframe as displayed on the crowdsourcing area

To start tagging, the user needs to login into WITH either via Google, Facebook or their private email
address. They can either start tagging random music recordings from the collections by pressing the
“START TAGGING” button, or choose a specific record from a collection they are interested in and add
their tags to that record. The tagging page is shown in Figure 18. This page plays the sound of the music
recording and displays its metadata under the “INFO” tab, giving further information about the record
and thus aiding the tagging process. The user can either add new tags to the record or validate the
existing tags. The tagging process is very simple, as a user can add new tags by typing the name of the
instrument she/he recognises inside the input box. While typing, a list of suggested instruments will be
displayed - through auto-completion - containing the matching MIMO thesaurus term and the category
of the instrument (e.g. piano - pianofortes), from which the user will choose the appropriate one and
add it to the object, as is shown in Figure 19. The already existing instrument tags are also displayed on
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the right side of the page, including link to the MIMO description of the instrument, as shown in Figure
20. For these pre-existing tags, the user is given the ability to approve or disapprove the semantic tags
from other users by pressing the dedicated buttons on the right, or even delete the tag if it is his/her

own contribution.

peumpear\a
-

e o

Figure 18: The tagging page. On the left: the song player. On the right: the existing tags and the input

box for the new tags
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Figure 19: The process of adding new instrument tags from the MIMO thesaurus
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Figure 20: The tagging area containing the existing instrument tags and the input for the new ones
443 Game mechanics

In order to inspire the users to contribute their time and efforts towards our crowdsourcing endeavour,
we made it more immersive and compelling through the integration of some key game mechanics. The
contributors are rewarded with a badge - e.g. bronze, silver and gold badge - depending on the number
of tags created or validated by them. In addition, there is a leader board showing the most active
“taggers” namely the users with the most contributed tags and validations. These gaming features are
shown in Figure 21 and Figure 22.

ST /\"rotate your way to the golden badge!
You have annotated a total of 30 nems so far. You are only few annotations away from earning your next badge

* *

Figure 21: Badge reward
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Figure 22: Leader board with the most active ‘taggers’

4.4.4 Discussion

After Europeana Sounds the WITH platform will be sustained by NTUA through national projects and
B2B services offered in the museum domain. Crowdsourcing remains as a prominent topic on the
roadmap for the platform. The space for Europeana Sounds on WITH will remain available to users and
data providers post-project and future crowdsourcing campaigns are encouraged.

4.5 Semantic tagging in Europeana Radio

Europeana Radio® (see Figure 23) was developed as an attempt to make the discovery and experience
of the music recordings in the Music Collections more playful and “frictionless’. It is consists of two
parts, first one is a radio station! which retrieves tracks from the Europeana API for the radio stations,
and the second is a radio player® which is the user interface for a web browser to play tracks from the
radio stations. The radio player can be embedded into any website to allow users to listen to streamable

audio from the Europeana Music Collections. Europeana Radio was first released on October 20, 2016
with about 3,000 available music recordings.

*% http://www.europeana.eu/portal/en/radio.html
>1 https://github.com/europeana/radio-station
52 https://github.com/europeana/radio-player
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Figure 23: Europeana Radio

In an update on January 10, 2017 the number of music recordings available was increased to almost
200,000 and, powered by the Annotations API, users were enabled to add genre classifications to the
music recordings. A follow-up release on January 25, 2017 increased the number of possible music
genres classifications users could add to the songs playing in Europeana Radio and also added another

10,000 music recordings to the stations for users to tag, along with a percentage indicator for the

crowdsourcing campaign. This allowed for real-time monitoring of the progress of the on-going
campaign, as well as giving the contributors as sense of progress based on their activity (see Figure 23).

Europeana Radio acts as a direct client of the Annotations APl and the genre classifications the users tag
the music recordings with are saved as Wikidata URIs. Once saved in Europeana Radio, they appear on
the corresponding item page on the Europeana Music Collection (see Figure 24).

The utilisation of Europeana Radio as a crowdsourcing application was a deviation from the original
development plan as reported in D2.7 (Ref 4) by EF. The initial plan was to add genre tagging
functionality to the Europeana Music Collection by October 2016. However, this implementation relied
on the MyEuropeana®’ functionality to be ready for production. Since this external dependency could
not be secured, EF developed the genre tagging functionality in Europeana Radio as an alternative. The
later delivery of this functionality in January 2017 unfortunately has had a negative impact on KPI-9 (Ref

1),

>3 http://labs.europeana.eu/api/myeuropeana
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Figure 24: User annotations displayed on the Europeana Music Collection (see for example:
http://www.europeana.eu/portal/en/record/2059201/data_sounds 85.html)

Europeana Radio will continue to be available to end-users after the project. This includes the possibility
to crowdsource genre classifications for streamable audio that is available in the Europeana Music
Collection. The service will not see major updates until the end of the Europeana DSI-2 project, since
this on-going project already populates the entire roadmap for the Product Development team at EF.

4.6 Semantic tagging in the crowdsourcing campaigns

The Europeana Sounds crowdsourcing campaigns - as reported in D2.7 (Ref 4) - functioned as a vehicle
to coordinate:

“dedicated crowdsourcing tasks, organised centrally (meaning involving as many data providers
with the same information needs and disseminating the crowdsourcing activities to the public
through the main Europeana Sounds communication channels as a unified project)”.(Ref 4)
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The aim of these crowdsourcing campaigns was to focus and enhance the impact of the crowdsourcing
applications, as (further) developed by the project. The crowdsourcing campaigns were organised in
collaboration with the Data providers (who curated collections suitable for specific crowdsourcing task
and promoted the campaigns) and in collaboration with WP6 (who helped develop marketing and
communication activities for the campaigns). Coherence in the communication through social media and
the various channels of the project was achieved through the use of the hashtag #crowdsourcingmonth.

4.6.1 Semantic tagging in the first crowdsourcing campaign

The first crowdsourcing campaign - held in June 2016 and previously reported on in D2.7 (Ref 4) -
encompassed two type semantic tagging. It started with promoting using the Historypin geotagging
functionality (see Section 4.2.2) for collecting better location data for a collection of Dutch WWII radio
broadcasts from NISV54 (see Figure 25).

-\' Histooypin| Redio tiidene de >(_

& C | & Veilig https://www.historypin.org/nl/radio-tijdens-de-tweede-wereldoorlog/geo/52.132633,5.291266,3/bounds/8.8836... & ¥r| = G& OLJ,80872 R4 5 =

lliSl()l'y p'll Ontdek Historypin Blader door alle verzamelingen Ontmoet onze gebruikers Login Registreren
Beta
Radio tijdens de Tweede Were

ho

Idooriog

A AT 2 { . Skt

Twee

“de hoogte gehouden via de radio, eerst v
- later vanuit Eindhoven.

Figure 25: Landing page for the Geotagging Campaign on Historypin

(https://www.historypin.org/nl/radio-tijdens-de-tweede-wereldoorlog)

The first crowdsourcing campaign then went on to promote the use of the integrated Pundit Widget for
musical instrument tagging (using MIMO terms) for curated collections from data providers on the WITH
platform®.

> https://www.europeanasounds.eu/news/explore-the-world-of-sounds-and-help-out-audio-archives
55 . . . - -
http://www.europeanasounds.eu/news/identify-musical-instruments-in-our-recordings
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Figure 26: Landing page for the musical instruments tagging on WITH, through the Pundit Widget
(http://www2.withculture.eu/custom/soundspace/index.html)

4.6.2 Semantic tagging in the second crowdsourcing campaign

The second crowdsourcing campaign started in December 2016°° and ran until the end of the project. It
started with another #crowdsourcingmonth, but promotion was extended from January onwards
through social media campaigning on Thursdays under the #TagDayThursday hashtag (see Figure 27).

#TagDayThursday

europeana

Figure 27: Promotional banner for the #TagDayThursday campaign in January 2017

> http://www.europeanasounds.eu/news/december-crowdsourcing-month-identify-musical-instruments-in-our-
recordings
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The second crowdsourcing campaign included various forms of semantic tagging. The Historypin
geotagging functionality (see Section 4.2.2) was promoted for collecting better location data for various
oral history collections from MMSH*’ *%,

A further developed version of the WITH platform with native (semantic) tagging functionality was
deployed to - again - collect musical instrument tags (using MIMO terms) for curated collections from
data providers on the WITH platform (see Figure 28).

“ (7 Homo | WITH X _

(5 C | ® withculture.eu/#/custom/sounds/ 00,8082 v B E:

Qeuropeana Q Search WITH... HOME CONTENT PROVIDERS ABOUT WITH LOGIN

sounds

TAG OUR ARCHIVE : SPOT MUSICAL INSTRUMENTS

" Have an ear for musical instruments? Use your talent to tag all the instruments
you hear in the music archives uropeana Sounds! There are so many historical
music recordings in our ives, that it is impossible to describe all the
instruments by ourselves. This is why we kindly ask your help to tag our beloved
music collections with all the instruments that you can hear in a song. The music
in Europeana Sounds ranges from beautiful folk songs from

Scandinavian improvised space rock, all the way to sounds coming from Tibetian

monasteries.

————————— 0
START TAGGING!

Figure 28: Landing page for the musical instruments tagging on WITH
(http://withculture.eu/#/custom/sounds/)

Finally in January 2017 the crowdsourcing campaign promoted the launch of Europeana Radio™. This
used a further developed version of the Europeana Radio application, which included functionality to
crowdsource genre classifications for the streamable audio from the Europeana Music Collection. This
crowdsourcing application offered three radio stations that users could pick from (Classical Music, Folk
and Traditional Music and Popular Music). Whilst listening to the music they could enrich the genre
classifications of the recordings with structured genre descriptions coming from the Wikidata repository
(see Figure 29).

>’ https://www.historypin.org/fr/oral-memory-of-armenian-people-living-in-mars

*8 https://www.historypin.org/en/recits-de-vie-de-francais-au-maghreb-1920-1962

*? http://www.europeanasounds.eu/news/europeana-radio-discover-listen-and-tag-the-music-from-europeana-
music-collections
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Figure 29: Landing page for the genre classification through Europeana Radio
(http://www.europeana.eu/portal/en/radio.html)

Semantic enrichment results

This section provided an overview of the KPIs related to WP2, focussing on the specific contribution to
semantic enrichment of the metadata for records corresponding to sounds-related material in
Europeana. These achievements were measured on the 27th of January, 2017. Final project results will
be reported in the third and final periodic report.

5.1 KPI-8

This KPI relates to the automatic semantic enrichment during ingestion (see Section 2.1), as applied by
EF. It corresponds to the amount of sound metadata records that pass through the workflow. Due to the
timing of the writing of this document (before the end of the project) currently only the figure from
quarter 11 is available, and the final number will be reported in the final periodic report. The figure for
quarter 11 was 1,345,051. Since this number directly corresponds to the total amount of audio
aggregated by Europeana as a whole (before and alongside of Europeana Sounds its own aggregation
activities included), it reflects daily practice of the ingestion workflow. Given that fact, the
accomplishment was not fully under the auspices of the Europeana Sounds project. For the amount of
material that was ingested as a direct result of the aggregation by Europeana Sounds (WP1), the project
ensured the semantic enrichment during ingestion included a genre classification that corresponded to
the Europeana Sounds Genre Vocabulary (Ref 2).
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5.2 KPI-9

This KPI relates to the (semantic) enrichment through crowdsourcing (see Section 2.2), as resulting from
the various enrichment strategies (see D2.7, Ref 4) developed by the Europeana Sounds project.

In the crowdsourcing campaigns organised by the project (see Section 4.6), four crowdsourcing
applications facilitated the collection of (semantic) enrichments in the form of crowdsourced
annotations. At the time of writing this resulted in a total of 13,162 crowdsourced annotations being
collected respectively: WITH (5,871), Europeana Radio (4,419), Pundit (2,846) and Historypin (26). Due
to the various hurdles encountered during the development of the crowdsourcing applications - reliance
on a yet unstable web standard (WADM) and changing priorities for the Europeana Collection
development - the crowdsourcing campaigns started relatively late in the project (mainly Q10, 11 and
12). Although early estimations of the enrichment through crowdsourcing were not fulfilled (and have
resulted in an adjusted KPI), we are now seeing results flowing in through the crowdsourcing
applications. As WP2 lead, NISV is committed to further promotion of the crowdsourcing applications
towards end users and data providers post project, in order to continue to ensure the value of the
infrastructure and applications this project has delivered. Additionally NISV will assess possibilities to
deploy the Europeana Sounds outcomes for its responsibilities related to user engagement in Europeana
DSI-2.

As a result of the GLAM-Wiki activities promoted through task T2.3: Wikimedia partnership (Ref 1)
another 75,000 crowdsourced enrichments have been collected for the benefit of the project, through
data gathering of the relevant links created by volunteers between items on Europeana and items in the
external crowdsourcing platform Wikidata. These links to Europeana in Wikidata are partly the by-
product of the Edit-a-Thons (as reported in D2.8, Ref 6) as organised by the Europeana Sounds project,
but not exclusive to Europeana. Europeana is recognised by Wikidata as a reliable source to link to and
this has become a general community practice among the Wikidata volunteers focussing on cultural
heritage (so also outside of the GLAM-Wiki activities ‘pushed’ by Europeana-related project).

This brings the total of (semantic) enrichments through crowdsourcing that Europeana Sounds has
managed to collect to 88,162, which is more than double the expected outcome for KPI-9 (Ref 1).
However, it is worth being mindful that the largest portion of the crowdsourcing resulted from a
crowdsourcing platform external to the project (Wikidata). This can partly be explained by the relative
late deployment of the crowdsourcing applications that the project (further) developed. Another
important factor to consider is the established nature of the volunteer community that contributes to
the various Wikimedia projects, which greatly surpasses the crowdsourcing capacity that cultural
heritage organisations have been able to establish at this point in time.

5.3 KPI-10

This KPI relates to the semantic enrichment through alignment. The Europeana Sounds project has
executed various successful experiments with the combination of expert knowledge from data
managers, curators and amateurs with smart technologies to enable semi-automatic methods of
enrichment. An early experiment with composers in the ONB dataset by AIT resulted in roughly 55,000
alignments. The CultuurLink experiments by EF with datasets from BL, CREM, MMSH and NISV resulted
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in another 35,006 alignments between musical instrument terms and the controlled vocabulary that
MIMO offers. The Wikimedia Commons experiment by EF resulted in 3,511 alignments between digital
heritage objects uploaded to Wikimedia Commons and their corresponding metadata records on
Europeana. And finally an experiment with linking Europeana metadata fields to various Linked Open
Data vocabularies by AIT resulted in 1,539 alignments for an ONB dataset and 8,805 alignments for a
NISV dataset.

This brings KPI-10 to a total of 103,861 alignments, thus greatly exceeding - more than tenfold - the
expected outcome. This speaks to the potential of this type of semantic enrichment. It also shows that
the feasibility of creating suggestions for annotations to be ‘moderated’ through is very present, based
on the Europeana Data Model (of course depending on the data quality). This offers possibilities to
enlarge the impact of future crowdsourcing campaigns in various Europeana domains.

5.4 Lessons learned

The work related to semantic enrichment that is documented in this deliverable has led to the following
lessons learned:

e Crowdsourcing for sounds-related object and topics has been most impactful through established
platforms, in terms of contributions.

e The niche that Europeana Sounds caters to is excellent in terms of having access to relevant domain
knowledge and expertise, but is limited in volume.

e Constant communication about the crowdsourcing tasks is crucial for making a campaign
successful. This requires a joined effort by the platforms themselves, data providers and
Europeana.

e Technical hurdles to contribution need to be as low as possible for both contributors and data
providers. Contributors will bounce when they encounter bugs or (for them) tedious steps in the
crowdsourcing task. Data providers often lack technical expertise in their institutions, making the
customisation that is often required for inclusion a limiting factor.

e Making the technical development dependent on an unstable web standard (WADM) makes sense
from a data management perspective, but can have unwanted impact (unstable requirements,
dependencies and delays) on the roadmap for completion of the end users services.

The experiments with enrichment through alignment demonstrate the potential for the possibilities to
(semi-) automatically generate a large volume of (semantic) enrichment. The strategy for combining
these with crowdsourcing through moderation (or validation) seems like a very interesting and
potentially equally impactful area for user engagement.
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Conclusions

In order for Europeana Sounds to pursue 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 APl 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 to).

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
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.
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Appendix A: Terminology

A project glossary is provided at: http://pro.europeana.eu/web/guest/glossary.

Additional terms are defined below:

02/02/2017
PUBLIC

Term Definition

AB Advisory Board

APEX Archives Portal Europe network of excellence

EC-GA | Grant Agreement (including Annex I, the Description of Work) signed with the European

Commission
GA General Assembly
PC Project Coordinator
Pl Performance Indicator

PMB Project Management Board

TEL The European Library

UAP User Advisory Panel

WP Work Package
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