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Newspaper digitization projects at NLL 

• 2000-2006: 
– Image-only PDFs (no OCR) 

• 2007-2009: 
– OCR with article-level segmentation 
– 40 titles/350 000 pages 

• 2010-2012: 
– Mass digitization with OCR and segmentation 
– ~3 million pages (1760-2011) 



Heritage-1 

http://data.lnb.lv/digitala_biblioteka/laikraksti/ 

http://data.lnb.lv/digitala_biblioteka/laikraksti/


OCR pilot project [1] 
• Content: 

– 40 titles/350 000 pages 
– Periodicals published: 1920-1940 
– Antiqua script/out of copyright 

• Olive Software: 
– OCR (without manual corrections) and article level 

segmentation 
– Website with search, browse and advanced search 



OCR pilot project [2] 

Website no longer exists 



Mass-digitization 

• Funded by European Regional Development Fund 

• Time frame: 2010.-2012. 

• Scope of the project: 
– Periodicals: ~3 million pages (~1000 titles) 

– Books: ~1.4 million pages (~7000 books) 

– Portal of searchable historical texts 

– User interactivity 
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Scanning 
• Outsourced to  
• 2 shipments per month: 

– ~46 000 pages 
 



Scanning output 

• JPEG 2000 file for each page 

– Books, magazines: RGB 

– Newspapers: Greyscale 

– Resolution: 400 dpi 

 

• File size: 3-100 MB  

 



Segmentation 
• Outsourced to LETA (CCS docWorks) 
• Zoning: 

– Articles/titles 
– Images/captions 
– Authors 
– Tables 
– Advertisments 

• OCR: 
– ABBYY Finereader engine 
– Manual correction of titles and image captions 
– For long titles/captions only Named Entities corrected 

 



Segmentation facts 
• Output: 

– 1 METS file per issue 
– 1 PDF file per issue 
– 1 ALTO file per page 
– 1 JPEG file per page 
– 1 OCR file per article 

• Required work force: 
– up to 60 operators 
– Three shifts 

 



OCR quality [1] 

• Antiqua script 

– Most cases: 98-100% 

– 108% case where OCR engine corrected a typo in 
original text 

• Gothic script 

– ~80-90% characters recognized correctly 

 



OCR quality [2] 

Original OCR 
Correct characters: 685/739 (~92.7%) 
Correct words: 49/90 (only ~54,4%) 



Portal 

www.periodika.lv 

http://www.periodika.lv/


Portal 

Viewer based on a tool developed at National Library of Luxembourg 



What next? 



Interactivity 

• OCR corrections 

• Comments 

• Favourite articles 

• Sharing on Twitter, Facebook, etc. 

• Private collections 



OCR corrections [1] 



OCR corrections [2] 

TOP 20 OCR error correctors 



OCR corrections [3] 

• Reasons for low interest in OCR correction: 

1. Relatively high levels of OCR quality. 

2. Lack of publicity of OCR correction features. 

3. Requires registration. 



Use of digitized newspapers by third 
parties 



“Baricadopedia” [1] 

• Project that collects materials on Latvia’s struggle 
for independence in 1980ies. 

• NLL: 
– provided newspapers 

• “Baricadopedia” team: 
– Manually corrected all OCR errors 

– Tagged each article 



“Baricadopedia” [2] 

http://www.barikadopedija.lv/ 

http://www.barikadopedija.lv/


Twitter 

The correct spelling of “pineapple” in Latvian. Is it: 
 

ANANASS or ANANĀSS? 

137 mentions in 
periodika.lv 

32 mentions in 
periodika.lv 



Old word “modernization” service 



A problem 

• Gothic texts 

– contain a lot of OCR errors; 

– are written in obsolete orthography; 

– contain obsolete words. 

 

• Low hopes for crowd-sourcing 



Solution 
A faulty OCRed word 

• Correction of OCR errors 
• “Modernization” of orthography 
• Finding contemporary synonims 
 

Contemporary word with no errors 

Web service 

becllaws 

bedlams 

bedlam 

asylum 



Transliteration rules 
Rule Type 

m  w OCR error / optional 

f  s OCR error / optional 

w  v Orthography / mandatory 

ah  ā Orthography / mandatory 

tsch  č Orthography / mandatory 

ee  ē 

ee  ie 

ee  ee 

Orthography / context-sensitive 



Results 

Generated word 
variants 

Word is found in 
a dictionary 

• On average: 

 2.89 word variants for an input word 

 92.45% probability that the correct one is among them 



Three computer linguistics 
experiments 



Three experiments 

1. Newspaper text corpus 

2. Named Entity Recognition 

3. Time-sensitive dictionaries 

 



Newspaper text corpus 

• Advanced indexing of newspaper text 

• Advanced full-text search query language 

• 4.5 billion tokens = largest public text corpus 
for Latvian language 

 



Named Entity Recognition [1] 
• 7 types of tags: 

– Person 
– Location 
– Organization 
– Facility 
– Event 
– Product 
– Time 

• 21 subtypes 



Named Entity Recognition [2] 

• Stanford CFR classifier 

• Ground truth: manually tagged  sample 
documents with ~150 000 words 

• Thesauri used: 
– Persons 

– Places 

– Institutions 

 

UN = United Nations 



Named Entity Recognition [3] 

• How to tag? 

 

 
“President of Republic of Latvia Guntis Ulmanis met with 

Minister of Culture today.” 

“President of Republic of Latvia Guntis Ulmanis met with 

Minister of Culture today.” 

“President of Republic of Latvia Guntis Ulmanis met with 

Minister of Culture today.” 

“President of Republic of Latvia Guntis Ulmanis met with 

Minister of Culture <of Republic of Latvia> today.” 



Named Entity Recognition [4] 
• Result 

– 26 000 entities that were found at least 10 times 
– >80% for good quality OCR texts 

 



Time-sensitive dictionaries [1] 

• «President of USA» 

– J. F. Kennedy in 1959 article 

– Barack Obama in 2014 article 

• «Bombay» in 1970ies = «Mumbai» today 

• 1 dollar in 1933 ≠ 1 dollar in 2014 

• Street names in a city change over time 



Time-sensitive dictionaries [2] 

What address from 1930ies advertisment is this today? 



Time-sensitive dictionaries [3] 

• Web service that 

– Converts old NE to current versions 

– Converts modern NE to a version for a particular 
year 

– Interprets keywords (like, «president of USA») for 
a particular year 
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