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Why use controlled vocabularies?

paris hilton §$ Q ¢ WordS are amblgUOUS
® If we use words to index, the

All Images News Videos Maps More Settings Tools indexing iS ambiguous

About 160,000,000 results (0.58 seconds) ) If We use Words to SearCh, the
Hilton Hotels in Paris | Official Website | Book Direct and S i 1 i

FE) s o somiteabants < 6500008 saet o oo search criteria are ambiguous

Book on the Official Website for Best Price Guarantee and Free Wi-Fi. Pay Less and Get More By [ ) u ; ; 1/
Booking Direct. Hilton Honors Members Save up to 5%. Free WiFi. No Booking Fees. Price Match Parls Hllton - pe rSO n O r h Ote |?
The meaning depends on

Guarantee. Instant Confirmation. Outstanding Service. Earn Hilton Honors Points. Great Locations.

Hilton Charles De Gaulle Hilton Paris La Defense o

Quiet rooms. Access to 3 terminals. Why You Should Stay with Hilton.

Free shuttle to T2. Book today! Discover Hilton Paris La Defense a d d Itl O n a | CO nteXt

* Word I - ifi

Paris Hilton - Wikipedia oras are anguage SpeCI IC .
https://en.wikipedia.org/wiki/Paris_Hilton ¥ Y . .
Paris Whitney Hilton (born February 17, 1981) is an American television personality, socialite, Pa rl S (E ngl IS h)
businesswoman, model, and singer. She is the ... ..
Years active: 1997—present Residence: Mulholland Estates, Los Angeles, ... # Pa rIJS (DUtCh)
Occupation: Businesswoman; television perso... Labels: Warner Bros. Cash Money % Pa r|g| (Ita I |a n)

1 Night in Paris - Paris Hilton discography - Paris - Paris Hilton

# o=k (Arabic)

® For typical web search each
returns different results, though
they all mean the same thing e® Triple



ISsues preventing effective subject integration

* Spelling errors affect recall
® “posthole” |="posthlole", “cess pit' = “cess pitt"

* Alternate word forms or punctuation affect recall
® “posthole” |="post-hole" != "post hole” |= “post holes”

®  “gulley” \="gullies”, “boundary” \= “boundaries”

* Synonyms affect recall
®  “fresco” '="mural’, “cask” = "barrel”, "brimstone" = “sulphur” (or “sulfur”)

* Differing levels of specificity / granularity affect recall
® ‘“weapon” |="sword" |="rapier" |= “Pappenheimer” @

* Homographs affect precision
® “compound’ (enclosure) !=“compound” (material)
® “lead" (object) = “lead” (material)
® “pitch” (English) has over 20 different meanings
® Regional: “tenement” (Scotland) != “tenement” (England)
L

Multilingual: “coin” (fr) I= “coin” (en), “monster” (nl) = “monster” (en) e® Triple



http://purl.org/heritagedata/schemes/1/concepts/467
http://purl.org/heritagedata/schemes/eh_tmt2/concepts/68997

Data cleaning: OpenRefine

* http://openrefine.org/

* Flexible open source
data cleaning tool

* Import, filter, transform,
align and export data

* Scripted operations for
repeatable bulk
processing

Cluster & Edit column "ROLE_CLEAN"

This feature helps you find groups of different cell values that might be aitemative representations of the same thing. For example, the two strings "New York™ and "new
york™ are very likely to refer to the same concept and just have capitalization differences, and "Gode!l” and "Godel” probably refer to the same person. Find out more

Method | key collision v Keying Function metaphone3 v 181 clusters found
'Cluster  Row Values in Cluster Merge? New Cell Value «  #Choices in Cluster
Size Count |
[
29 47 » PHOTOGRAPHER PHOTOGRAPHER i v

« PHOTGRAPHER

*» PHOTOGRAPHER?
* PHOOTGRAPHER .
+ PHOTGORAPHER ! # Rows in Cluster

« PHOTOGRAPHER
« PHOTOGRAPHR Ll
* PHOTOHGRAPHER

* PHTOGORAPHER
* PHTOGRAPHER
: ggﬂ.g?géﬁiﬁ?g Average Length of Choices

* PHOOTOGRAPHER

L)

]

: PHOTOGRAPHEER Length Variance of Choices

« PHOTOGRAPHER (?)
» PHOTOGRAPHER ?
+ PHOTOGRAPHER)

* PHOTOGRAPHER-

s PHOTOGRAPPHER

* PHOTOGRPHER

« PHOTOGRRAPHER

» PHOTOOGRAPHFR

(] (]
|

L

Select Al Deselect All Merge Selected & Re-Cluster ~ Merge Selected & Close  Close

\

Clustering variations by similarity,
Merging all to a single (correct!) value
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http://openrefine.org/

Controlled vocabulary relationships

* Equivalence (ALT)

* post hole ALT [post-hole, posthole, post holes]
* sulphur ALT [sulfur, brimstone]

* Hierarchical (BT/NT)
* weapon
sword
- rapier
- Pappenheimer
* Associative (RT)
* cup RT saucer
* thermometer RT temperature o® Triple




Background: ARIADNEplus project

® (Cloud based infrastructure and services

* Archaeological metadata - aggregation & integration
* =3.5 million records representing 50+ countries

®* C(Cross searching data by Place / Time / Subject
* Place: WGS84 coordinates, place names

* Time: BCE/CE years, named periods (e.g. Iron Age)
17 named period vocabularies (Perio.do)
21 languages 4
1,880 named periods

* Subject:
59 local subject vocabularies
16 languages
19,000+ local subject terms

e® Triple



Integration - named periods

* e.g. Bronze Age, Iron Age, Roman - a special case of
subject indexing

* Bronze Age refers to different dates in different
locations

* Perio.do - public domain multilingual gazetteer of
named historical periods

* ARIADNEplus records aligned with specific Perio.do
authority resources; enriched with start/end years

e® Triple


https://perio.do/

Integration — Mapping subject vocabularies

“castle’@en
“windmill”@en
“brooch”@en
“sword”’@en
‘_‘kasteel”@nl | “«&oT00" @el
“W‘l‘ndmOI?n”@nl uavspéponcgu@el
broche’@n! \ / “Kapeitoa’@el
zwaard”@nl “oTIO6" @el
“chateau”@fr “‘kastala”@is
“moulin a vent”@fr “vindmylla”’@is
“broche” @fr “Drok” @is
‘Epée’@fr “sverd”@is
“hMr'u’@he »Schloss“@de .
“nn mnv”’@he / \ »windmiihle“@de
“n12on"@he ,Brosche‘@de
“AIn"@he ~Schwert‘@de
“castello”@it
“mulino a vento“@it
“spilla” @it
“spada’@it

Equivalent subject terms originating from multiple

vocabularies - map everything to everything? ol



Strategy - map local subjects to spine vocabulary

“‘windmill’@en

“‘windmolen’@nl “‘aloAiké puAo”’@el

“moulin a vent’@fr “vindmylla®@is

‘NN minu”@he — ;windmuhle‘@de

“mulino a vento“@it

Hub architecture - more manageable. Using mappings,
a search on one term can incorporate all others o® Triple



Vocabulary Matching Tool

For matching local subject terms
to Getty AAT concepts

Search & browse Getty AAT
structure and create mappings

Not automatic matching - can
examine scope and context of
concepts

6,400+ existing subject mappings
from original ARIADNE project
reused, revised & extended

New subject mappings created
for new partners = 19,220 total
mappings, local subject > AAT

https://vmt.ariadne.d4science.org/vmt/

Vocabulary Matching Tool

English v

Source Concept
P Identifier © Label

Filter column...

ok
Match Type Target Concept %
4
oa ... Filter column... %
a

nemes... | @ Abbey Church
... | ABBEY
... | AGRICULTURAL BUILDING

... | AGRICULTURAL DWELLING
... | AGRICULTURAL HALL

... | FARM BUILDING

... | @ FIELD SYSTEM

TPererreereeEETELLYLY

“1r Close Match

= Exact Match 9
‘: Exact Match ‘ © ricultu
{3 Broad Match | ® adkicultu
‘Q Broad Match ‘ © agfcultu
f1r Close Match | ® agriultural buildings

4§ Broad Match

L 4

ol
00 0O0O0OOOOOOOOOOOODO

nd
emes... | @ FIELD SYSTEM { Broad Match | ® agr nd ‘ Q

... | 9 LAND USE SITE {2 Broad Match | ® agr nd
o ... | @ LYNCHET {2 Broad Match | agr nd ‘ Q
o ... | @ CURVILINEAR ENCLOSURE & Broad Match | ® agr tler Q
o ... | @ DITCHED ENCLOSURE {2 Broad Match | agr ‘ Q
url.o ... | @ DOUBLE DITCHED ENCLOSURE Q) Broad Match | ® agr Q
url.or ... | ENCLOSED SETTLEMENT Q) Broad Match |® ag ‘ Q
url.o ... '@ ENCLOSURE { Broad Match | ® ag Q
url.or ata/sche ... | @ AGRICULTURE AND SUBSISTENCE 4 Broad Match | #br ‘ Q
ttp://purl.org ... | @ AIR RAID SHELTER = Exact Match r raid shelters Q

http://purl.org/herit. {ata/schemes... | @ AIRCRAFT J1r Close Match t ‘ Q (-]
\ y
390 rows
T
45 IMPORT JSON Bs EXPORT JSON B EXPORT CSV 4 ADD NEW ROW W CLEAR ROWS i SHOW HELP
Created by University of South Wales

IL]ARIADNE‘NM

ARIADNEplus is a
European Commi:

This application retri
Horizon 2020 project funded by the fis application refrieves 5

ion (Grant 1t No 823914)

ODC Attribution License, See http://vocab.ge

ome information originating from Getty Art & Architecture Thesaurus (AAT)® which is made available under the

tty.edu/ for further details.
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https://vmt.ariadne.d4science.org/vmt/

Type of match between concepts

skos:exactMatch

(source)

13 ”

cup

(target)

cups

Where there is a high degree of confidence that

the concepts may be used interchangeably

(target)
cups

Use “somel/all” test for

skos:bropdMatch

generic hierarchical
relationships:
some cups are tea cups;

(source)
“tea cups”

all tea cups are cups

skos:closeMatch

SKOS mapping properties define the type of match between concepts
Don’t rely on label matches; consider meaning and scope of concepts

(source)

13 7

cup

—

(target)
cups

Where scope or hierarchy of concepts
suggests slight conceptual differences

(target)
cups

Where some other

skos:relatedMatch association exists

between concepts

(source)
“saucers’

[skos:narrowMatch also exists, but was not used]

e® Triple


http://vocab.getty.edu/aat/300043202
http://vocab.getty.edu/aat/300043202
http://vocab.getty.edu/aat/300043202
http://vocab.getty.edu/aat/300043202

AAT built in to ARIADNEplus search

O Alfieids O Tmeperiod (O Place O Tile @® Gefty AAT Subject e

* (optionally) searching on
AAT concepts

* Exploits multilingual
e ——y entry vocabulary of AAT

Axes / Bijlen (ni) / Axt (de) /Hachas (es) @

a1 i T i bl o R B altroe i ° S u g g e St S conce pt

/ Chou (zh-latn-wadegile) / Assen (n)) / Ejes (es) @

Chip axes / #8# (zh-hant) | Dué fli (zh-latn-pinyin-x-hanyu) | Duo fu (zh-iatn-pinyin-x-notone) I I l a tC | l e S

/ To fu (zh-latn-wadegile) / Slechtbijlen (n) / Hachuelas (es) @

4 . y

Woodworking axes / Bijlen: houtbewerkingsgereedschap (n/) / Haches: outils de travail du bois (fr) . °
/ Axte: holzbearbeitungswerkzeuge (de) / Hachas: herramientas de carpinteria (es) @ I ‘ W C O l lt‘ Xt O

Mast axes / $&Z2 (zh-hant) / Wéi gan fi (zh-lstn-pinyin-x-hanyu)

e e e e suggested concepts -

/ Hache de mét () / Hachas de poste (es) @

ep—— scope note, broader &

!/ Zao sun fu (zh-Jatn-pinyin-x-notone) / Tsao sun fu (zh-lain-wadegile) / Dwarsaksen (ni)

s gt ) © narrower concepts

Shipwrights' axes /' Schespstmmearmansbijlen (n/) / Hache de charpentier naval ()

Llmmbhom e cmcminborn de b LN

ok mieom i ..w. — .
Some options are currently not visible. Use the search field above to namow down this list. ’&; Trlple




Use of vocabulary structure

A search on AAT cemeteries
can be expanded to include
items indexed using any
descendant concept
(catacombs, graveyards etc.)

The search can also be
expanded to include the
multilingual entry vocabulary
for the concept and any
descendants ("cimetieres" @fr,
"begraafplaatsen"@nl,
"Friedhof"@de etc.)

=l AAT
[ cemeteries

El <cemeteries by form=

catacombs
columbaria (cemeteries)
graveyards
lawn cemeteries
memorial parks

: necropolises

- <cemeteries by function>
churchyards
cineraria (cemeteries)
miltary cemeteries (veteran cemeteries)
national cemeteries
pet cemeteries
potter's fields
. war cemeteries

e® Triple


http://vocab.getty.edu/aat/300266755
http://vocab.getty.edu/aat/300000367
http://vocab.getty.edu/aat/300000360

Using local subject > AAT mappings

AR]ADNE PORTAL Q came s mmm B seness 7
' [T | * Enriched metadata records
\ = NIp=~ \ 97/ . . .
T |8 » 7 with derived AAT subjects
' g ~ 1 .
' 4 /= * (Can exploit AAT entry

o~k ) vocabulary

Riom (Puy-de-Déme), Parc Européen Economique - rue Ludwig
von Beethoven, rapport de diagnostic

e * Facilitates multilingual cross-
o search e.g. search for sword

returns sveerd, svird, £/ etc.

* Facilitates hierarchical ®
semantic search e.g. search
for weapons - can return axes,
spears, swords, rapiers, rifles,

pistols etc.
Subject indexing derived from local

subject > AAT mappings
m— e® Triple

& View resource at provider

S Metadata
Original 1D: 28407
Landing page: hitpsy/idofa nrap foralarkc/6420810129407

Language: French

Subject - AAT: @

o
o
o
o
L

D Neoraie

0090006
v oD -
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http://vocab.getty.edu/aat/300036926
http://vocab.getty.edu/aat/300036982
http://vocab.getty.edu/aat/300037038
http://vocab.getty.edu/aat/300037048
http://vocab.getty.edu/aat/300037085
http://vocab.getty.edu/aat/300037181
http://vocab.getty.edu/aat/300037160

Benefits of the approach

Prompted data providers to clean and improve their
data, in some cases producing new vocabularies

Mappings allowed data owners to express how their
own data relates to a common spine vocabulary (AAT)

Matching tool and mappings are reusable

Improved precision and recall in search
* Use of multilingual entry vocabulary of AAT
* Use of poly-hierarchical structure of AAT

Improved visibility of resources originating from
smaller data provider organisations

e® Triple



Thank you

ARIADNEplus was a project funded by the European Commission under the H2020
Programme, contract no. H2020-INFRAIA-2018-1-823914

The views and opinions expressed in this presentation are the sole responsibility of
the author and do not necessarily reflect the views of the European Commission

Links

® ARIADNEDplus project https://ariadne-infrastructure.eu/

® ARIADNE portal https://portal.ariadne-infrastructure.eu/

® Vocabulary Matching Tool https://vmt.ariadne.d4science.org/vmt/

® USW Hypermedia Research Group https://hypermedia.research.southwales.ac.uk/

Contact
® ceri.binding@southwales.ac.uk
® ORCID: 0000-0002-6376-9613 e® Triple


https://ariadne-infrastructure.eu/
https://portal.ariadne-infrastructure.eu/
https://vmt.ariadne.d4science.org/vmt/
https://hypermedia.research.southwales.ac.uk/

