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Introduction

The Europeana Food and Drink Semantic Demonstrator (EFD semapp) is a simple
application to demonstrate the use of semantic technologies for classification and
discovery of Europeana objects related to Food and Drink (FD). These functions are
based on the EFD Classification scheme, which is built using several Linked Open
Data (LOD) sets and the Wikipedia categories. The sem app performs semantic
enrichment, and applying the classification to Cultural Heritage Objects (CHOS)
strengthens the classification itself.

Cultural Heritage (CH) institutions can benefit from coreferencing their thesauri and
enriching their objects with LOD such as DBpedia, Wikidata, Getty AAT. Significantly,
this provides an avenue for multilingual access to their collections [Alexiev 2015d].

The semapp also provides simple end-user functions: semantic search and faceted
navigation, timeline, geographical mapping.
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Europeana Search

The Europeana Portal search is based on full-text queries. It is fast, offers fielded
search, and provides basic facets (e.g. provider=aggregator, dataProvider, country,
language, year).

Europeana also offers a simple query translation service. E.g. a query for "beer" in 6
languages returns a translatedQuery that can be used for multilingual search:

beer OR "Beer" OR "¥|" OR "Cerveza" OR "Birra" OR "Bier" (I)R "Bi " re

Isn't this enough and why do we need semantic search? Search for Beer and go to a
random page (starting object 313): you may find that only 1 of 24 objects are relevant
to your query. The rest are images of bears, objects related to de Beer (a very
popular Dutch surname), etc. Mere word translation does not:

1 Accommodate hyponyms, e.g. Lager, Pilsner
1 Accommodate related topics, e.g. Stein, Jug (the Wikipedia Category:Beer does)
1 Prevent ambiguities, i.e. precision is very low.

Ambiguity is a very common problem in all domains, including places and FD topics.
E.g. Recipe can be related to food or to Medicine; fork could mean cutlery, an
agricultural instrument (pitch fork) or a musical device (tuning fork).

Multilingual expansion exacerbates the problem. [Olensky 2012] describes a classical
failure of napuve query translation in Europe
AnnoCultor): If you search for "poison” in the collections provided by Swiss

institutions, you may find photographs from India and Indian movie covers. The

reason is that objects were enriched with the term "poison™ and its multilingual

equivalents. In Latvian "poison" means Inde, which is the same keyword the French-

speaking domain expert gave to the objects to describe their content: India.

Europeana CHO fields often lack a language tag or the tag is incorrect, and
dc:language describes the CHO content language not the metadata's language. So
although the Europeana fielded search includes fields by language, it's not easy to
filter by language.

Why Semantic Search

Semantic enrichment and semantic search are technically more complex, but enable
more powerful and richer searches. E.g. how is this WW1 front-line letter "Wounded"
letter related to Tea? It talks about "Brooke Bond", which is a tea brand. Wikipedia
has an article about it that falls in Category:Tea, so it can be discovered.

Semantic enrichment of Europeana CHOs is a highly complex problem because of
CHO metadata problems. E.g. "Kettle" returns 1101 objects. One of them is a medal
by "Artist: Kettle, Henry, die-engraver". Can enrichment discover that this is not a
kettle and discard it as irrelevant to the query? Unfortunately the metadata as
ingested by Europeana has four dc:subject fields "Henry; medals; Kettle; medal".
Rather than in dc:creator, the name is put in two separate dc:subject fields. So there
IS no way to recognize Kettle as a person in this CHO. But in most other cases it is
possible

Semantic Concepts

The EFD Classification [Alexiev 2015a, c] and the semapp deal with types of
semantic concepts, each organized in a hierarchical semantic facet:

1 FD-specific topics (domain-specific gazetteer) [Tagarev 2015, 20116]. We used
the Wikipedia Categories to build a FD tree. It is a hierarchical classification with
8k categories, 111k articles and over 350k labels (English mostly). All categories
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http://europeana.eu/api/v2/translateQuery.json?languageCodes=en,de,fr,it,es,sv&wskey=api2demo&term=beer
http://europeana.eu/api/v2/translateQuery.json?languageCodes=en,de,fr,it,es,sv&wskey=api2demo&term=beer
http://www.europeana.eu/portal/search.html?start=313&rows=24&query=beer
http://www.europeana.eu/portal/search.html?start=313&rows=24&query=beer
http://www.europeana.eu/portal/record/2020601/attachments_52959_4640_52959_original_52959_jpg.html
http://www.europeana.eu/portal/record/2020601/attachments_52959_4640_52959_original_52959_jpg.html
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reachable from the root Category:Food_and_drink are over 800k (most of them
irrelevant), and we have pruned down the tree usign manual curation and
machine learning approaches.

1 Places. We use DBpedia, but it doesn't have a uniform property for making up the
place hierarchy. E.g. an island has "archipelago” to designate the island group
and "region” to designate the sea (physical parents) and "country” to designate
the country (administrative parent). So we also use Geonames, which has a
uniform property gn:parentFeature, after making some fixes to the top levels of
that hierarchy.

1 (Potentually) Ethnical groups, cultures, styles and periods. We are currently
building a comprehensive LOD dataset from the AAT Periods and Styles facet,
the British Museum ethnic group thesaurus, DBpedia and Wikipedia.

Semantic Application

The semapp specification [Alexiev 2015b] describes a number of end-user
applications that can be created over semantically enriched data. We implemented a
fimini-Europeanaocincluding the following:

1 Full-text search: similar to Europeana FTS, but indexes only Title and Description.
Currently Europeana sometimes also indexes Narrower terms, which lowers
precision significantly.

1 Semantic facets: in addition to the flat Europeana facets (provider, dataProvider,
country, type) we created semantic facets for FD topics and places (and may
include culture/style). This enables semantic browsing using the FD and/or place
hierarchies. Each facet shows the number of CHOs matching the current search.
This number is aggregated across the poly-hierarchy: if a CHO has several paths
to an ancestor, it will be counted once.

1 Aresponsive Ul design that works on both large screens and tablets.

Semapp Resources
1 Data available at http://efd.ontotext.com/data
91 Data can be queried from SPARQL endpoint at http://efd.ontotext.com/spargl

1 The semantic application demo is available at http://efd.ontotext.com/app
The rest of this section shows some screenshots and interesting queries

Bulgarian Traditional Recipes
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=recepti.
gotvach.bg
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http://efd.ontotext.com/data
http://efd.ontotext.com/sparql
http://efd.ontotext.com/app
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=recepti.gotvach.bg
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=recepti.gotvach.bg
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Food and Drink

Places

Type (resource)
Language

© by D
Data provider

@ recepti.gotvach.bg )

Europeana Food & Drink

The Semantic Demonstrator shows the use of semantic technologies for classification and discovery of Europeana objects related to Food and Drink. Detailed description, data, SPARQL endpoint.

Selected filters: [sEEFIGI R ET R R E

Objects From Oceania
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&place=0ceania

Results per page: 24 ~

Results 1 - 24 of 6419

:ontotext Q:sﬁs;";zna

< Page[t  |of2es >

Na3saHsa Ha pynua
KopuTe 3a nasams ce
HapA3BaT Ha No-Manku ¢
LWMPUHA OKOMO 5 CM U
ABMKUHE KOMKOTO € NapyeTo
Ha GekoHa, oTrope ce

I'IponeTHM TUKBEHU
KlodTeTa

TUKBUYKMTE Ce HacTbpreaT
Ha eapo, NoconABar ce U ce
W34aKBaT Aa ce OTUenAT.
Crnea ToBa ce cmecBaT C

Pyno ¢ konpusa

AiiyaTa ce pasbusaT saegHo
¢ 6paLwHOTO U cMecTa ce
NoANpaBsA Ha BKYC C YepeH
nunep. MOTOBOTO TeCTo ce
pasnpeaens s

Coc ¢ ru6u 3a Mmeco
MoumcTeTe U HapexeTe
rvbuTe Ha napuyeHua.
CnosxeTe v Aa ce CBapAaT A0
OMeKBaHe u T oTueseTe.
3arpeiiTe macnoTo B

apeHa kala ¢

Yywku naHe

LLlapeHa 6obeHa

CnareTu cbc coc oT

Food and Drink

B Agriculture €
(#)Beverages €
[#cuisine €&
(#)Eating benaviors @)

[#)Food and drink by country @)
(#)Food and drink preparation €D
[#)Food and drink terminology @

(#)Food culture €
(#)Food industry @)
([#)Food politics €
(H)Food safety €)

Places

5@
[BAfrica €&
() Americas @
Hasia ED
[#)Europe

Europeana Food & Drink

The Semantic Demonstrator shows the use of semantic technologies for classification and discovery of Europeana objects related to Food and Drink. Detailed description, data, SPARQL endpoint.

No active filters JZEEEReIZEUER Y

Results per page: 24 ~

Results 1 - 24 of 332

?o:._-!

(#)European Free Trade Association @)

(#)Melanesia G
([#)North America €3
(#)Oceania €
(#)Pacific Ocean @)

Object Detailed View

See this link. The detailed view implements an image carousel (the above has 2

images) that is animated after a while or can be activated by the user. It also allows
access to the object on the provider's site, and in the semantic repository (CHO and
Aggregation data)

ladle

Large ladle with a bowl made
of coconut, and a wooden
handle. The handle has a
triangular-shaped midsection,
and is topped with an

arrow (weapons:

tray (food service)
Round basket of stiff
workmanship constructed from
a coil of coconut leaf midribs
spliced together which have
been wrapped with coconut

arrow (hunting, fishing

fish hook

Two fish hooks with wooden
shanks and bends and bone
points bound to the hook with
plant fibre. The larger of the
two fish hooks has a line

float (hunting, fishing &

“sontotext Lk

< Pageﬁ 10714 >

198228

arrow

For small game 'Hik'o'., Arrow
(Bedamuni: taadi, nigi taadi).
An arrowused mainly in war,
but also for small game
hunting. It is meant to break at

knife (food processing
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http://efd.ontotext.com/app/search?query=&limit=24&offset=0&place=Oceania
http://efd.ontotext.com/app/resource/http%253A%252F%252Fefd.ontotext.com%252Faggregation%252Fhttp%253A%252F%252Fcollections.horniman.ac.uk%252Fobjects%252F45472?query=&limit=24&offset=0&place=Oceania
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Contributor

Europeana Food & Drink £"rontotext e

B

hitps/ horniman.ac.uk/objects/45472
CHo: 15.horniman. ac.uk/ob) ec(s./45472ﬂ[:]
15 homiman.ac.ukiobjects/45472 I [ERea

hitp:/etd.ontotext.com/:

float (hunting, fishing & trapping)

Float made of wood, with a human face at one end. The body of the float is roughly cylindrical with a rounded end

Dalton, J. H. (vendor, sale 1914)

Coverage (spatial)  hitp://dbpedia.org/resource/Papua_New_Guinsa; hitp://dbpedia.org/rescurcs/Ccsania; Orokolo, Ocsania (mads or collssted); Orckolo, Papua New Guinea (made or collectsd)

Data Provider

Horniman Museum and Gardens

Identifier 14.60; 18;a;7; 456472; 5206; oc
Is Part Of Anthropology (collestion)
Is shown at hitp://collections. horniman..ac.uk/objects/45472

Language en

Medium (material)  wood (material)

Provider Eurcpsana Food and Drink
Rights Horniman Museum and Gardens
Rights (URL) hitp://creativecommeons.org/licenses/by-nc-sa/3.0/

Subject Food and Feasting , http:/fdbpedia.org/resource/Wood; http://dbpedia.org/resource/Food; http://dbpedia.org/resource/Fishing; http://dbpedia.org/resource/Hunting; http:/dbpedia.org/resource/Fishing_float

Type (object)

floats (hunting, fishing & trapping)

Objects Related to Fermented Beverages and Asia
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&cateqory=Fermented

beverages&place=Asia

The third object is from the Roman Empire. It appears because we've added multiple
parent statements (after all that empire did straddle 3 continents):

dbr:Roman_Empire gn:parentFeature dbr:Europe, dbr:Africa, dbr:Asia.

Food and Drink

[#)Agriculiure €

Beverages @)

@) cuisine B

Eating behaviors EEE)

Food and drink by country @3
[#)Food and drink preparation @EL)
Food culture

[#)Food decorations @)

Food industry €3

[#)Food law €D

[#)Food politics @)

Places

[#airca @

[Hrsia G

[#)Earh G

Europe €
[#)indian Ocean @
[#)melanesia €@

North America @)
[#)Oceania @
(#)Southem Europe €
([#)Western Europe @

Europeana Food & Drink sontotext L&

The Semantic Demonstrator shows the use of semantic technologies for classification and discovery of Europeana objects related to Food and Drink. Dstailed description, data, SPARQL endpaint

RV EMRIIEIEN  FD: Fermented beverages % Place: Asia %

v Results per page: 24 ~ Results 1 - 24 of 114 < Page|t ofs >
=L
20032812
-l g
i i
L |

coffes pot; ewer

“This object was probably
made in the Punjab, perhaps
at Silakot. The insoription
looks like a verse, but not a
religious one since the

food container; stopper

water jug (jug (food
service))

Sacred Lands (exihibition),
Water vessel with a piriform
body standing on a pedestal
base. The body tapers to a

ow

wine strainer (strainer

Ship laden with wine,
relief preserved in
Treviri. Work displaysd
at the Augustea Exhibit
of the Roman World,
held in Rome in 1937-

chum; lid (fqod

stopper (containers)
Cork stopper for a carved,
roughly egg-shaped container
made from a coconut,

beer strainer (strainer
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http://efd.ontotext.com/app/search?query=&limit=24&offset=0&category=Fermented_beverages&place=Asia
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&category=Fermented_beverages&place=Asia
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Objects from Alinari related to the Roman Empire and Beverages

http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=Alinari&
place=Roman Empire&category=Beverages

This illustrates high-precision semantic search.

Objects Related to Palms
http://efd.ontotext.com/app/search?query=&limit=24&article=Arecaceae
Includes both things made of palm, and a palm wine tapping knife.

Potential Extensions

Depending on priorities, we may develop additional enrichments and functionalities.
Some ideas are described below.
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http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=Alinari&place=Roman_Empire&category=Beverages
http://efd.ontotext.com/app/search?query=&limit=24&offset=0&dataProvider=Alinari&place=Roman_Empire&category=Beverages
http://efd.ontotext.com/app/search?query=&limit=24&article=Arecaceae
http://efd.ontotext.com/app/resource/http%253A%252F%252Fefd.ontotext.com%252FUK-Horniman%252Faggregation%252F51235?query=&limit=24&article=Arecaceae

























