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Europeana

Digital library, initiative of the
European Union, financially and

politically supported by the European
Commission since its launch in 2008.

e Publishes 54M+ digitized objects

e Using metadata from 4,000 libraries,
archives and museums in 44 countries




Europeana Data Model (EDM)

"Clavecin" @fr

. "Cristofori"
e (ollaboratively developed A S
dc:title dc:creator

e Adhering to the Semantic Web
principles

"2 claviers : C/ Ea C"", 45 notes * 3

fcdeseniption rangs de Cordes : 2 x 8" + 1 x 4" * Table
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http://www.europeana.eu/portal/record/09102/_CM_0161930.html

About language tags

e Alanguage tagis a standardized code or tag that is used to identify human languages in the

Internet

e They allow the representations of languages and their variants for countries, regions, or scripts
e |t combines codes from other standards such as ISO 639, ISO 15924, ISO 3166-1 and UN M.49

e |ETF BCP 47 defines the structure, content, construction, and semantics of language tags

e The subtags are maintained by the |JANA Language Subtag Registry

e language tags are used by several standards such as XML, RDF, HTML, HTTP, and others

europeana


https://www.rfc-editor.org/rfc/rfc4646.txt
https://www.iana.org/assignments/language-subtag-registry/language-subtag-registry
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Snell, A practical guide to the examination, Wellcome Collection, United Kingdom, CC BY




Europeana’s Multilingual Strategy

Navigate the Europeana website
Read editorial content

Read text in item metadata
Search Europeana

o Use of pivot language:
English
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https://creativecommons.org/publicdomain/mark/1.0/

Data quality problem

388.gez 12

389. Spa: 12

390. efi. 8

391 ar-IL: 7
39z2.ar-LB: 7

393. la-x-medieval 6
394. x-highgerm: 6
395. zh-latn: 6

396. x-aramaic-latn: 6
397.jut 5

398.tyv. 4

399.RU 4

400.cyr. 4

401 spa 4

402. x-local: 3
403.dut: 3

404.ji: 3

405. iw: 2

406. x-stdgerm: 2
407.alb: 2

408.e:2

409. uk-latn: 2

All fields aggregated 1. no field instance: 4 272 165 045 410.RS: 2

NB: there is already a normalization 2 o anguage 770 14322 . swb 2

3. resource: 320 367 666 412. tr-latn: 2

e Lackof language information

e lLanguage information not
normalized or incorrect

e \Whatis the current status?

e (anwe improve it?

4.en: 145 021 537 413.gmt 2

process in place but we know it 5. e 82 024 654 44 Falatrc 2
. 6. es: 80 571570 415. gre-latn: 2
doesn't catch everything 1 Tpieers el
. nl 77 276 373 417. fa-latn-x-middle: 1
9.pl 76 621843 418.dan: 1
10. it: 70 659 189 419.0lo:1
420. phn: 1

Data analysis by Péter Kiraly (Géttingen Research alliance), 2018-2019 et

422.s1c1



The Europeana Translate Project

Challenges for automatic translation in metadata

. . Europeana
e Metadata lacks context for automatic translations due to short texts P

e Specific terms to cultural heritage require specialized translations

Translate

The approach of Europeana Translate

e (reate specialized machine translation techniques with data from Europeana
e Translation of metadata from 24 official languages of the European Union into English
e Training data to be shared with community

europeana



Objectives of the study

e Investigated whether it was desirable to improve the normalisation of language tags
performed in the ingestion system of Europeana

e For the Europeana Translate project, increase the available language tagged metadata for
training automatic translation systems for cultural heritage data

europeana



Language tags in
the Europeana
dataset




How the investigation was done

e Source data:

o All metadata records in Europeana - over 54 million

o  Only the metadata submitted by the cultural heritage institutions
e Analysis process:

o All the statements with literal values (approx. 2.8 billion) were checked for the presence
of an xmllang tag.

o Contextual entities from linked data sources were processed on their first occurrence
and skipped whenever they reoccurred

e Measurements:
o Presence of language tags and their compliance to IETF BCP 47

o Presence of language subtags (i.e., variant, region, script and extensions)

europeana



Findings - general

e Only 35.08% of the literals are language tagged
reminder: not all literals are supposed to be textual, for example dates like '23-03-2004" in
dc.date, DOIs in dciidentifier, etc.

e Comparing with a 2018-2019 study* we observed:
o Agrowth in distinct language tags: from 422 to 608
o Adecrease of "exotic" values with subtags such as x-arameic-latn, x-highgerm....

* Study by Péter Kiraly (Géttingen Research alliance), 2018-2019

europeana



Findings - validity

Not all values of language tags are compliant:
o Approx. 7.9 million tags (0.81%) do not comply with I[ETF BCP 47
o For example:
m Using ‘fre’ instead of ‘fr, or ‘'eng’ instead of ‘en’
m Using an extension tag without a main language tag - 'x-highgerm’
m  Cases like ‘Skulptur, ‘Malerf, Jpan’

o 7.68 million could be normalized with the current normalization procedure

europeana



Findings - subtags

e Approx.27.7 million (2.82% of existing language tags) contain compliant subtags
o We validated them by checking in the IANA Language Subtag Registry
m All subtags are valid
o Some contain extensions:
m  Around 10 thousand cases, 7 distinct tags:
e ang-x-late
de-x-std
la-x-ancient
la-x-medieval
la-x-liturgic
zh-latn-pinyin-x-notone
e zh-latn-pinyin-x-hanyu
m  Although valid, these tags may not be very useful for Europeana and data reusers Q

europeana



“-Jb
33

X
y
3
{
+

St

Al %
3 w&&mﬁwc‘bm

Multilingual dat
provision for
Europeana
Translate

:‘(nHél

g §")?:
% el

SN

FD>

Cakoty

§
S

%
=

-y Y
v it
My

)

/

I
w&*v

% 5
,ﬁ.g.»
ton

A
oS

7

o



Training data requirements

e Furopeana Translate trained automatic translation models for the 24 official languages of the
European Union

e For training the automatic translation systems, it required:
o Corresponding language tagged text in English and another language
o Language tagged text in just one language (not as valuable, but still helpful)

e We used the Europeana dataset as a source of training data

europeana



Normalisation of language tags

e We investigated the non-compliant language tag values in Europeana
o They originate from datasets that have been ingested in Europeana before language tag

normalisation was implemented

e To provide language tagged metadata to Europeana Translate, we have applied language tag

normalisation on a data dump of the Europeana dataset

europeana



Normalisation of language tags

e The normalisation is based on the Language Named Authority List (NAL) from the Publications
Office of the European Union
e NAL provides for each language:
e [SO 639-1 codes (alpha-2) - i.e.'en’, ‘fr’
e [SO 639-2/B and ISO 639-2/T codes (alpha-3) - i.e. 'eng, ‘fra’
e |SO 639-3 codes - covers all the languages and macro-languages of the world (alpha-3) -
i.e. fsl' for French Sign Language
e The names of the languages in multiple languages
e The correspondence between the various codes and the languages names allows Europeana
to normalise many language tag values into the code registered in the IANA Registry (typically
the ISO 639-1 code)

europeana


http://publications.europa.eu/resource/dataset/language

Data provision process

e |t starts with obtaining a data dump of the Europeana.eu dataset
e lLanguage tags are normalised on the data dump

e language tagged text is extracted:

o Only from a set of properties that is deemed important to be translated.

o Only considering the 24 official languages of the European Union
e Two types of groups of text are selected:
o Metadata values in only one language

o Pairs of values in two languages (one of them being English)

europeana



Data provision process (example)

An example using the case of French-English value pairs:

Before normalisation

Values tagged as French:
1,919,045 tagged with ‘fr’

\
\

1

Matching values ‘fr-en’
58,407 pairs

4
/
,

Values tagged as English:
- 3,314,343 tagged with ‘en’

After normalisation

Values tagged as French:
- 2,022,394 tagged with ‘fr’

\

L

Matching values ‘fr-en’
58,796 pairs
(an increase of 389 pairs)

4

/

Values tagged as English:
- 3,609,900 tagged with ‘en’




Results

Normalized monolingual data values

de - 4,926,226
pl - 3,808,087
en - 3,609,900
nl - 3,546,416
SV - 2,078,340
fr - 2,022,394
| | 1,194,177
1) L - 1,123,003
L S - — 808,390
Q) 609,383
T3 (] - 576,545
g |~ —— 523,955
Sy —————— 461,682
£ ~ — 401,150
(O | T 287,731
1 (-1 196,631
p% — 169,811
< | 92,748
1 92,694
[\~ 44,754
| 16,915
.. 3,345
T T ———————— 1,130
mt - <D

109 101 102 103 104 10° 10° 10’
Amount of tagaed fields

europeana



Results

Normalized bilingual data value pairs

en-hu - 112,263
en-e] - 93,957
en_de - 89,600
en-fr - 58,796
en-nl - 49,226
en-pl - 34,264
N~ 20,544
© N~ O~ 18,910
V) @N-S\/ - 13,422
% ©N-CS - 12,057
(G N~ |0 - 11,886
S @ N~ 0l - 10,825
O en-eS - 5,640
% €N~ | - 4,301
] s 4,284
©N-© T - 1,606
€N~ K 948
© - | - 772
N1~ [0/ - 753
N~ () 3~ 359
en-|y - I — 23
en-mt - 2
en-hr-mnl o i . 0
b A S R ' Sl L | L G ’ IR L | '
10° 10! 10° 10° 10* 16°

Amount of tagged fields



Results - Improvements obtained by normalisation

Normalization gain for monolingual data values

en - 295,557
de - 212,504
fr - 103,349
nl - 44,983
it - 43,874
et - 38,498
1 — 23,266
.. 20,282
| — 7,607
$ spv s ] 2,815
O Sl - 2,776
(O |y — 2,492
= S | — 585
g s - I 156
(O U~ 126
— da -—— 6
bg - 4
CS - —— 2
|v - 1
pt -m— 1
ga - .
It - 0
mt - 0
ro - 0
R | ' o8 e ¥ s ' U ] 1 LI LR U R | 1 €1 ke § Lin e
10° 10! 10° 10° 10* 10° 10°

Amount of tagged fields



Results - Improvements obtained by normalisation

Normalization gain for bilingual data value pairs

en_p| - 3,049
en-nl - 1,618
en-sk - 413
en-fr - 389
en-de - 156
en-hu g | 86
en-es - I 57
en-it - I 12
en-sv -
en-hr -
en-cs -
en-da -
en-et -
en-fi -
en-ga -
en-el -
en-lv -
en-lt -
en-mt -
en-pt -
en-ro -
en-sl| -
en-bg -

10 10t 102 108
Amount of tagged fields

o
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Conclusions

Cultural heritage institutions often provide language tagged values in the metadata
The values don't always comply with the IETF BCP 47 standard, however. For example::
o Language name used instead of the ISO 639 code
o ISO alpha-3 code used when an ISO alpha-2 code exists
Furopeana could improve language tags in its metadata by extending its normalisation
procedure
o 7.68 million tags could be made compliant cross all languages
o 800 thousand tags can be made compliant across the 24 official languages of the

European Union, with some significant consequences for training of translation

engines. Q

europeana



Thank you

nuno.freire@europeana.eu o europeana

Europeana’s language normalisation implementation in Java 0 @O
is available at
https.//github.com/europeana/rd-metis-langsuage-normalization

Q europeana.eu

Please contact us if you want to try it on your data! W @europeanaty
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