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National Library of Luxembourg

Founded in 1789
New building: 2019

Heritage, public and 
university library

40. 000 users
More than 1.8M printed 
items
75.000 ejournals, 900.000 
ebooks
Head of network of 89 
libraries

1.2 Million digitised pages



eluxemburgensia.lu

• Image only

• Newspapers, postcards, books, manuscripts2003-2006

• Luxembourg newspapers

• Image & rich metadata (METS/ALTO)2006+

• 15 medieval manuscripts with metadata

• 441 books with METS/ALTO2015

• Newspapers, books, postcards etc.2016+



Layout segmentation

• Issue > Section > Article > Paragraphs

• Search works on articles 



Multilingual newspapers



Why identify the language?

• Interesting by itself for multilingual country

• Full text search

• Better OCR by also using language specific 
dictionaries

• AI 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

• Luxembourgish case is hard since corpus is 
1841 – 2010 and spelling was only standardized 
in 1975.

• 1846

• 1869

• 1947

• 2007



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. 
langdetect, 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://github.com/facebookresearch/fairseq/tree/nllb#l
id-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



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

• If fastText == CLD3 -> fastText, otherwise langid

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

• langid:

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% 
of corpus)

#correct Accuracy

stopwords for Luxembourgish 102 43.22

Langid 109 46.19

CLD3 173 73.31

fastText 183 77.54

de fr it la lb none



Identify “minority” languages

• Examine cases langid=cld3=fasttext and not 
de, fr, lb or en

• 3317 cases from 8 million reviewed in Excel



cld3=fasttext=langid agreement
on minority languages

by agreement correct %

Italian it 427 285 66.74

Portuguese pt 77 50 64.94

Dutch nl 263 38 14.45

Polish pl 98 43 43.88

Spanish es 47 10 21.28

Danish da 37 2 5.41

Hungarian hu 30 5 16.67

Esperanto eo 9 6 66.67

Bosnian bs 1 1 100

Croation hr 4 3 75



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:

If chars < 12: unknown

If garbage > 50%: unknown

If 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
Ground 
Truth Additional Total real Percentage from algoPercentage from Filter

Portuguese 4309 298 111 100 211 4.9 70.81

Polish 1635 242 85 83 168 10.28 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 8 0.81 88.89

Ido 0 0 2 2 4 0 0

Danish 6530 32 2 0 2 0.03 6.25

Bosnian 781 9 2 0 2 0.26 22.22

Gaelic 879 21 2 0 2 0.23 9.52

Slovenian 1848 46 1 0 1 0.05 2.17



Going into production

• Integrated into METS – MODS

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

• Set book language to catalogue data



Online since 27.4.2023



Languages in eluxemburgensia



Interesting finds

First Luxembourgish (1846) in the collection

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

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


Finds : Immigration from Italy

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

1904: https://persist.lu/ark:70795/g320c1/pages/4/articles/DTL49

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/hwpvbp3hq/pages/12/articles/DIVL2016

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


Finds: English textbook controversy

First article in English 
1880: https://persist.lu/ark:70795/qhbcqf/pages/2/articles/DTL56

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:70795/3rz30pqx1/pages/5/articles/DIVL404

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


Finds: invented Language

Satiric article, “fake” Spanish
1925 https://persist.lu/ark:70795/2747qp1fh/pages/2/articles/DTL92

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


Questions?

https://eluxemburgensia.lu
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