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» 15 medieval manuscripts with metadata
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Layout segmentation

* |ssue > Section > Article > Paragraphs
« Search works on articles

AT e inne |
h, notre pelite ville présentait un |
aspect nssex animé. Mue par un senfiment |
d'exguise convenanoe, cette noble socibté ds |
Dickirch tomait & partisiper & Fonverture de |
o8 flies; mersl pour son atiention! |

Dono lo grand jour, la jour du festival ap- |
proche; on met 1a dernidre main aux pripa- |
ratifs; lo truvail avance lestoment; le maré. |
chal reagire, wir qu'il est do pouveir finir i |
temps. En attendant, voyons um peu co qui|
est fait. [

L'exposition, me dim.ton? Oui, Pex) |
tion. Ldée n pris corps; motre exposition |
existe; nombra de visitears ont en, omt |
auront 'ocension de 'admirer. Mais procidons |
avee ordro!

Av miliow do I bolle place devant la mal. |
non d'kenls, o'dlive lo kiesque dost mention |
& plustonrs reprises. w'epoore enteun |
@'bchafandages, i fait bomme mine par son |
fligaoce, s forme svelie ot Elancte. Clest |
Uaavrg do Farchitects M. Koepper do Die. |

irch. |
Des deux oiths de ln maison d'écolo et |

|| restreint dans notro pays. Balon tris-intbros
|| sant! Balon qui mirita d%tre vul —

| = 80

I examiner fout en eniranf, vous oyeE|
Ctout autour de la salle que des dessine del
différents gonres, ﬂbllll.1|l‘l!l, ete. Lo fond
do ln salle est ocoupé par une belle eollec-
tion de tabloanx et de raits dus sn pin-
cean d'un artiste dont je n'ai pas besoin de
citer lo nom; le mombre do ses colliguss ost

w

N'y restons copendant pas; passons pletdt
| par octte porte du foad et nous arriverons de
lein pied dans les produits do la tasserie,
ann les eb ote. En ) , du
euir? 11 ¥ on u beawcoup, de toutes sortos,
do bon ot de bean; vous seriez difficile poar|
ne pas trouver vorrs fuit. Bt does chaussnres P
Amenes Madame; elle vous dirn 2'il y en &
beansoup, do fortes of de belles! Maie n'on-
bliex Ia sellerie & ganche; pent-fere voan
famdrait-il ces jolis harnais pour attelor votre
it une des &légantes voitures de tantit.
on hien remarquable que celul des ouirs
ot des chnussures!

La tour du res-de-chanssée ::d?“; -
pour fairs Il prom nn
2;:-'. Entrons ’“p:nimy premidre ulﬂﬁ
droite. Vous lo woyez, los ébinistes et les
menmisiers en font les honnears. Admirex
done ces jolis meubles do salon, cos armoires,
ots eommodes, oes tables, cea fantouils, oea
chaises, ces bois de Bit, ete., ete. No didaigoez
ni ees mignons modiles d'escaliers & bchells
riduite, ni ces dessins qui tapissont los murs.

comme faisant fond & eo bitiment, on a élevé |

constroctions en heis, qui ferment In place
du oftd de TIAlestte. Le tout forme om
ensemblo spsez coguct; co sont Jes Jocaux de
Tex;

i ganche, o'est 14 T'eatrée. Par un
tonrnlquet nous arrivoms dans mme cour onl
platdt @o petit jardin angliis avee jot dean |
s milicu, tortres en flenrs ot frale gazons |
tont anteur et une helle collootion do me- |
mique lo long du mar de In maison d'Fecle |

Et pour peu que vous soyes nmsteur de ma-
sique, examinez ot cssyozr ces jolis o,
ot8 beanx instraments en cuivee, Tout celn
est parfait ot ln salls est bella!

La porte & guoche conduit dans ume pides
qui me comporie pas do wom ginfral. Les
objets ¥ exposks sout de mature trop diverss

=

vés & la sortie, an terms de notro promenade,

Bomme foute, Fexposition est belle, rénssie,
mienx riussio gu'on omsit Posplrer. |
Elle sora visiths, jo n'on doute pas. Dans
ootte conviction, jo m'en vais pNIVEH: ung

chope, mais sans broi
. " AUTHOR

est maross; slle prip
E X

Na compte
pendant Jequel

Nous apprensns avee pleisic qua le bureas
exbeutil do I"Exposition pationale, qui aora)
lien prochainement & Braxclles, & 'occasion
dos fites du cinquantiéme anniversire de Iin-

P par mul
Art B =]
drolt & Is ponsi
1= #'il aband

2% &l oet oo
on & une peine
an, ou & Finter

wmpl
peasionnd, il pe
want les dispesi|
16 jaavier 1567
Art &
chaque anne d
ment 1]

8i lo nervice
wor

Art. 1. — La traitement des sooréiaires
commumnux est fixé par lo conseil commuenl)
soan U'npprobation du Gouvernemest, aa mini-
mum dans la proportion de 30 & 35 eentimes)
par tite do population de In commune.

1l pourra dtre wocordé, sur les fonds do
I'Etat, sax eommunes, on dgard & lear situs-
tion fieanclire, des sabeides pour eouvrir unme
partio de I'n tation do iraitements pos.
\-:inl t\bulllro:rlppll.nﬁn da hdhpa-r'::u
qui pricide. subsides no pourront dépansor
lo chiffre annuel de 4000 franes. 7

Art, 2. — La Gowvernement poarrs allovar
aux pecrifaires commaunanx, sar les fonds da
I'Etat, aprés cing ans de bors services remplis

sorr o ranghs dans une catfgorie. Ainsl, &
roits vous voyez des machines A coudre, de-
vaat vous un &talago do confection, & gauche
pantith do casgoettes, de bonnets, ote.; su

nartail dasant mans neme lebie 4 Ge

d one halls sallaniian da deane  An millen

vement dame la méme commune, un
vupplément de traltement qui est fixd comme
i

; l-ﬂ franes dans Joa communce dont I popu-

dnubl:qb!np;‘l
da service passd
ment i Part, g,
_ I maximum



Multilingua
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Why identify the language?

* Interesting by itself for multilingual country
* Full text search

» Better OCR by also using language specific
dictionaries

Al Projects since 2020

 Topic modelling
 Transformers



Starting out

* We knew that languages are:
« German (roughly 60%)
* French (~ 40%)
* Luxembourgish (~ 1%)
« English (~ 0.1%)
« Unknown long tail of other languages

* Need for method which supports
Luxembourgish



Luxembourgish

. Luxembour8ish case Is hard since corpus is
_18?37—5201 and spelling was only standardized
in .

. 1846 Wann ech ;n ’lGréséd;as -;l—o erem kém
- 1869 d¢ well Schwein hu glat kéng

+ 1947 De’w an onst Hierz

* 2007 deen am Cactus kengTut méi kritt



Challenges

* OCR errors
 Multilingual content inside a single article

* Articles without language (e.g. train time tables,
sports results, ...)

* Very uneven distribution of languages
* How to identify long tail of minority languages
* How to limit false positives

» Luxembourgish is often not supported, e.g.
angdetect, lingua-py

 Limited time-frame : 3 months (project team of 2)



https://github.com/Mimino666/langdetect
https://github.com/pemistahl/lingua-py

Features

3 base algorithms
« CLD3 (google)
« Langid (University of Melbourne)

 Fasttext (lid218e from .
https://qithub.com/facebookresearch/fairseq/tree/nllb#l
iId-model)

» Stop words for Luxembourgish
* Dictionaries for each language
« Garbage Tokens

» Uppercase letters

 Length of text

* Newspaper identifier



https://github.com/facebookresearch/fairseq/tree/nllb#lid-model

Feature evaluation process

» Extract full-texts

« Compute all features

» Load into elasticsearch
« Evaluate using Kibana
» Extract lists to csv

- ’;BiiIiIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
- IRARRSRARAARARRANARRRNANAANANNANARNNN
- NURERRNRNARARRA RN AN A RARNARNANATE

]



Compare cld3, fasttext & langid

* First try with ground truth set (4095 * 3)

* French, German, Luxembourgish

» Best: 97.4% Accuracy

* langid+LB stopwords

* Disadvantages
 Real data is skewed

* Error rate dwarfs
true positives

« No GT for all languages :

Confusion matrix for fastText |




Combine : Majority vote

« |f fastText == CLD3 -> fastText, otherwise langid

» Test on 100 000 articles. Investigate 300 cases
where langid gets outvoted

de |fr |Ib |dajen|nl zh jv br eo eu fi la et oc ga sv pl sk no it cy ht

Voting




Should we use stopwords?

« Random sample of 100 000 articles
« real distribution of languages

* Check manually all 235 cases when
stopwords overrule langid

« Aim: avoid false positives (LB is only around 1%

#correct Accuracy

of corpus)
stopwords for Luxembourgish 102
Langid 109
CLD3 173
fastText 183

43.22
46.19
73.31
77.54

/

mde mfr mit m|la m|lb mnone



Identify “minority” languages

« Examine cases langid=cld3=fasttext and not
de, fr, Io or en

« 3317 cases from 8 million reviewed in Excel

algo-new cld3 fasttext langid id LINK correct other  textStart

af af af af httg https://persist.| TEKKA, die ideale KrankenverH
it it it it httg https://persist.lit | celebrl prodotti itnliani alia pc
nl nl nl nl httg https://persist.| nl Vcor ons kantoor in Luxembur;
nl nl nl nl http https://persist.| Generalstaatsanwalt Louis Sab
af af af af httg https://persist.| Josiane Graas (T.C. Arquebusie
es es es es httg https://persist.| es Embajada de Espana Informac
ro ro ro ro http https://persist.| A®louA v-oi cadeaux utilei

it it it it httg https://persist.| Sur notre photo le Trio da€™A
es es es es http https://persist.| es EMBAJADA DE ESPANA Rectific
ro ro ro ro httg https://persist.| Octane de Marcus Adams

es es es es httg https://persist.l es Embajada de Espaha Informac




cld3=fasttext=langid agreement

on minority languages

by agreement

correct %

Italian it 427 285 66.74
Portuguese |pt 77 50 64.94
Dutch n 263 BSH
Polish pl 98 43
Spanish es 47 10
Danish da 37 2
Hungarian hu 30 5
Esperanto eo 9 6 66.67
Bosnian bs 1 1
Croation hr 4 3




Computing other features

* Fix list of allowed languages and use
dictionaries to compute
len(tokens in dict) / len(tokens)

» Detect bad OCR using heuristics

« Count uppercase letters

* langid tends to favor to English for Uppercase
strings

 Length of text
« Short texts are ambiguous



Final algorithm

* General case:

f chars < 12: unknown

f garbage > 50%: unknown

f cld3=fasttext: x=cld3 else x=langid

* Per language, specific rules, e.g.:

If chars < 40 or dict < 50%: unknown

 For really small languages, have a fixed list




Minority languages — filtering data

» Use articles found previously to visualize their
properties in Kibana

 Determine filter that allows all GT articles

through
* E.g. Polish:
Ground Truth: 85
Algorithm: 1635

Filter: Dict > 30% and Uppercase < 70% and chars >
60 and Garbage < 20%

Filtered: 242
 Validate the 242 articles, found 83 more




Results of filtering

Language [algo Filter '?rftl:\nd Additional(Total real |Percentage from algo|Percentage from Filter
Portuguese 4309 298 111 100 211 4.9 70.81
Polish 1635 242 85 83 168_ 69.42
Dutch 20720 769 52 27 79 0.38 10.27
Spanish 4825 226 20 12 32 0.66 14.16
Esperanto 753 25 11 4 15 1.99 60
Hungarian 2676 45 8 6 14 0.52 31.11
Croation 993 9 3 5 88.89
Ido 0 0 2 2 0
Danish 6530 32 2 0 6.25
Bosnian 781 9 2 0 22.22
Gaelic 879 21 2 0 9.52
Slovenian 1848 46 1 0 1 2.17




Going into production

* Integrated into METS — MODS

<dmdSec ID="MODSMD MAP4">
v<mdWrap MDTYPE="MODS" MIMETYPE="text/xzml">
v<xmlDzata>
v <mods :mods>
v<mods:titleInfo ID="MODSMD MAP4 TI1" zml:lang="de">
<mods:title>Abb. 1. Auswahl der neun reprasentativen Rasterquadrate.</mods:title>
</mods:titleInfo>
v<mods: language>
<mods:languageTerm authority="rfc3066" type="code">de</mods:languageTerm>
</mods:language>
</mods:imods>
</zmlData>
</mdWrap>
</dmdSec>

* Determined language for Manuscripts and
Posters (no OCR) from catalogue data

* Set book language to catalogue data



Online since 27.4.2023

eLuxemburgensia Home Search
Languages
Sterbefélle
Article - Biirger- und Beamten-Zeitung * Wednesday, 24 December 1902 German (5261387)
French (2459078)
r—'/ Luxemburgish (118123)
English (10149)
Latin (1959)
[talian (1379)
Portuguese (212)
Polish (168)
gf;;_.ﬂ—-% Publicité 5 Page 3 Dutch (78)
? :‘?‘? Advertisement - Biirger- und Beamten-Zeitung - Spanish (32)
% ﬁ Wednesday, 24 December 1902 Esperar-]to (15)
(ot Hungarian (14)
:-:.__m"@;'::‘rg r_,/ Croatian (8)
o S Ido (4)
=== Danish (2)
Irish (2)
Bosnian (2)
Russian (2)

Heitere Ecke. ,
Slovenian (1)

Article - Birger- und Beamten-Zeitung *+ Wednesday, 24 December 1902



Languages in eluxemburgensia

LAMGUAGE DISTRIBUTION

@® German (5261387) @ French (2459078) @ Luxemburgish (118123) @ English (10149) @ Latin (1959)
@ ltalian (1379) @ Portuguese (212) @ Polish (168) @ Dutch (78) @ Spanish (32) @ Esperanto (15)
@ Hungarian (14) @ Croatian (8) @ Ido (4) @ Russian (2) @ Bosnian (2) @ lrish (2) @ Danish (2)
@ Slovenian (1) @ af (0)



Interesting finds

First Luxembourgish (1846) in the collection

https://persist.lu/ark:70795/83sbwv/pages/1/art
icles/DTL35

oy . Mech re begannen;
! ZWo H&“'TJ:EN' W lll’ ons Madams hel meeh géfl fappen
Gude Muergen Minett, d'Zeit xo verléren
Beliwn sus dem Benr? Da solls de hibren!
Dy pres puwees Jev, U'wir ke Rod

" “lo an d'fré Mess,
" hoess gut laaschen, dast muss eo sob'n,

tes | "Arbecht Leemd re kloh'
I‘"hf“:: ':-“l ‘I:I;“:t sesbes, Daat soot eng Ketechen, d'Biischt a0 der Hand,

No Demnelaner :!""5" '"r“""'"r dé re gut kand.
Giuh'n, wann d'Kleekelelien srausamen Honger muss ech dorber,
"tas net 2o gloewen, leide fir drel.
Wann ech an "1Grés-Gaas "lo orem him ;

Fir mech , mng Maod.

Warm ous dem Eebelehen
Fréh sns dem Haus

A mech beginen do gil mein Ehm,
o l-nmtli‘ai“;“:;i Leed Dee gél gewess griss sech verwommerm,
r ¥ i
Eely il der |'vrh'lrll. wé et mer geeht. :;rr ruﬂu;llf:n.-;lthl gel ﬂuclwi.;, an donnern .
Ech naremt INer, n o “Ml H[:mm 'I" ‘::-':‘ ETT) -
Wié e Laléer n wirr keem Llepgsehi wwsEr WET,
Eher d'Sonn fookelt, :l lm::e :ir' “;:I-u";
Res den Daag donkelt un i Kewehers
Sin ech irhl:.l.. : Am bhieeleche Land

Dach ot as Zeil Emm'r an der Hagd.


https://persist.lu/ark:70795/83sbwv/pages/1/articles/DTL35

Finds : Immigration from Italy

1882: https://persist.lu/ark:70795/89dsqgk/pages/3/articles/DTL55

BriefRafen.

7 Sign. Ha., Luss. Dica alla Sua sorella Ang. che oggi arriva
alla bella eta di anni 34, Adesso o mai !

R T S R T e K B oy SR PSR Seer e, ¢ - TR 10T 22 VR e
1904: https://persist.lu/ark:70795/g320c1/pages/4/articles/DTL49

La pagina dei fratelli itnliano.

. & n . - N ¢ i
Guerra Togliamo dal .Grido di Milano®. ; !'I'“',,:I!:_):I|I,_',';"E‘|
I campi seminati di morti, | lagubri ossarli eretti Una sepolta Viva. R, ."I‘ Ili Seine .
alla memoria delle innocenti villime non valgono a A San Pietra presso Cava del Tirreni N scoperin .l" Oy r,:.”.h non I'ho mal inleso nominare: o di
distogliare | due potanti imperi Russo e Glapponese | yuy povera denna sepolta viva da quindid aoni in : che ':f.'l!iﬂ’ g
dal pigliare le armi. La diplomazia europoa che | gy gotterraneo. FEssa fu sequoestrata da due suol R. Fcoo mi splogo in due parole: Questo
assiste fredda e unita allo scannarsi di |!1Jl|l5n.:~~rll fratelli preti per -\'ll:'Tm-iiJ Mareditd pateroa glornaletto sorth & Ternl por inizintiva del
non puo comprendere quanti dolori, quanti Wtth | 11 fatto ef fa inorridire. Oltro le angoicie d'ana compaguo Paoloni poi morl por o it
uantae lagrime fark versare la pALECSCR ambizione donon sottorrata viva per guindici linghi aoni vi & Ora ¥l @ proso E'm:'.nrnu il compagno editore
di dus potesti, 2 miliardi 500 milioni non meno I mfamin dei due predicatori di Cristo, o Paviditd inl come fece per altri glornali, percio
OOMLOPR . < . s os in e nis s a i on s s ) dall'ore. speriame che non muols pin
Quanta forza, quanta enérgia, quante vite amane Non bastava il Medicevo tenebroso, s strage I A quale seopo serve questo giornale?
Ed il popolo che piange | suol cari, il popolo che | degli Albigesi, | misteri dell Inquisizione sce.; non K. Caspita porta il nome con se; serve per
plange i suoi fighi, mira o tace s talo scempio. | hastavanoe | misteri dei conventi, le funzll sacer- seminare oells mente diginne od offuscala
Quando il torpare che lo avvince scomparivd# Quando ? joiali, le inversionl ripagnanti, i delitti feroci o del proletaristo le ides del Socinlismo, per
in uno shancio sablime di fraterna solidarietd speazerd | ryfinati, totta I'aureols glorioss del prete: oggi In emancipazions, ossia por I8 Leasformagio:se
le catene che lo tiene avvinto? Rispoudiamo nol. | neoprio oggi secolo di elvilth & progrisso, due della docropita e barcollante sociotd attunlo o
aando le camorre, lo maffie, i tristi connubil, le jong, che salmodiano Ilsudl al Signore boutk e . . S g e B
schifose alleanze saranno scomparse; quando | ourith — complono le aziosl pia orrends che non P, Seurami -i.u.;u;'.-- costa ?
listruzione, la scienza avrd fatto scomparire tutie | oonn  spiogablli  dalls  passionalith del'nomo o R, Un contesimo in Italik, e doe all' Estero
lo idiote superstizionl di amor patrio di bandiere di | gali'nscctismo cioco, ma solaments da un istinte di F. Costa una min |'I11--||-nr|.l vandimene .1|||,-..
narionalismo, allora Ia guerra sard divenlata | \yero cho 1l rende freddi per quindici anei, & non R. O qesto solo; & un no nero di aggio che
impossibile. Povero Tolstol! povere Folas! quanio I lascin loro un snssalto, ne un ravvedimento ha mandato 'editors
avete fatto per combattere quest' ldra! G 1 L plotd, In carith, la rassegnazions che questi P. Per


https://persist.lu/ark:70795/89dsqk/pages/3/articles/DTL55
https://persist.lu/ark:70795/g320c1/pages/4/articles/DTL49

Finds: Esperanto

Death notice in Esperanto
1973 https://persist.lu/ark:70795/hwpvbp3hqg/pages/12/articles/DIVL2016

LEA |
Luksemburga-Esperanto-Asocio

Ni havas la gravan devon komuniki
al niaj membroj la morto de nia sami-

deano
S-ro Henri Meier

Honora Prezidanto

kiu dum 70 jaroj nelacigebla klopodis
por la internacia lingvo.
U A D La komitato-



https://persist.lu/ark:70795/hwpvbp3hq/pages/12/articles/DIVL2016

Finds: English textbook controversy

First article in English

1880: https://persist.lu/ark:70795/ghbcqf/pages/2/articles/DTL56

I'n Mr. F. Berger, formerly a Banker,
now a Deputy and Consul-General.
(Residences: America, Paris, Luzemburg.)
Sir,
Sinee you declare (and no one can possibly
be a better judge than yourself!) that my im-

wanleal macesloio'oo 0V D8

obedient servant,

Dr WECKERING,

Profeseor,

NB. In order to prevent you from gstting your
an-wer translsted into Englixh by some oth r person,
I beg vou will reply within the space oIP twice
twenty four houss, which is bt fair as T always

'nawerad vour articles within half that time from
their appeararce,


https://persist.lu/ark:70795/qhbcqf/pages/2/articles/DTL56

Finds: Hungarian

23.10 - 4.11.1956: Hungarian Uprising

22.12.1956: Christmas services for refugees
https://persist.lu/ark:70795/3rz30pgx1/pages/S/articles/DIVL404

Karacsonyi istentisztelet a magyar
menekiiltek szamara

1. Szentestén: Weilerbachan az Insti-
fut Heliar-ban, az- ottani magyar men-
| kiiltek székhelyén lesz az éjféli mise,

2, Karacsony elsd napjan: Luxemburg-
ban, a Vereinshaus-ban, a katedralissal
szemben, délelott fél 10 orakor;

Differdingban, Korhaz déledott 11
6rakor {innepi szentmise.

Minden Iluxemburgi magyart szere-
tettel varunk.



https://persist.lu/ark:70795/3rz30pqx1/pages/5/articles/DIVL404

Finds: invented Language

Satiric article, “fake” Spanish
1925 https://persist.lu/ark:70795/2747qgp1fth/pages/2/articles/DTL92

Hliustrissimos Hidalgos dé Gukuk.
- Caro Amigo!

Yo fOl.ll dolorosamente surpreso de ap-~
prendaro qué en las Legionas estranieras se-
raite 47 Legionaros Luciliborgensos, e yo
teno a protestamentare energiosamente con-
tras las questa Ruptura dé Neutralita.

Estos possibilos?

Comeé si fa? |


https://persist.lu/ark:70795/2747qp1fh/pages/2/articles/DTL92

Questions?

https://eluxemburgensia.lu

Yves Maurer

National Library of Luxembourg
yves.maurer@bnl.etat.lu

@yvesmaurer
@ymaurer@mastodon.top
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