
Digitisation 

Project 

OCR 

Post Processing 

Research 

Infrastructures 

“Die Grenzboten” on its way to virtual research 

environments and infrastructures 

 

Royal Academies for Sciences and Arts of Belgium // 11 September 2017 // Dr. Manfred Nölte 



Outline 

• The digitisation project – Die Grenzboten 
 

• OCR post correction 

• Creation of a TEI version 

• Working with full texts 

• Digitisation portals 

• Virtual research environments and 

research infrastructures 

• Discussion 



The digitisation of the periodical Die Grenzboten 

and the post correction of the OCRed full texts  
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Digitisation Project „Die Grenzboten“ 

• Historical journal; appeared from 1841 to 1922 
• Subtitle as of 1871: "Zeitschrift für Politik, Literatur und Kunst" 

• Founded by Ignaz Kuranda (1811-1884) in Brussels; later on 
published in Leipzig and Berlin 

• Literary and political journal with a national liberal orientation 
 



• Funded by the German Research Foundation (DFG) 
• Project duration 

• 18 month – digitisation project 
• 12 month – OCR post correction + TEI version 

• Quantity structure 
• 81 years in 270 volumes 
• approx. 187.000 physical pages 
• approx. 33.000 sections 
• approx. 50.000 structure 

nodes 
 
 
 
 

• Website: http://brema.suub.uni-bremen.de/grenzboten  
 

Digitisation Project „Die Grenzboten“ 
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„Die Grenzboten“ – Typeset Quality 

• Different types of gothic / black letter font 
 
 
 
 

• Different languages and font sizes 
 
 



„Die Grenzboten“ - Quality of Pages 

• Quality assurance using the OCR full text 
 
 

foreign 

languages 

translucent 

pages 
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„Die Grenzboten“ – OCR Post Correction 

• Objective: Improvement of the full text quality 
with respect to the 
• rate of OCR errors (recognition rate: 98,28%99,5%) 

• Development of a fully automatic post correction 
algorithm at the SuUB Bremen 

• structural presentation of the pages 
(a prerequisite for a TEI mark-up) 
 

• Cooperation with the German Text Archive, the IMPACT CoC, 
Wikisource and the australian company ProjectComputing 
 



„Die Grenzboten“ – OCR Post Correction 



„Die Grenzboten“ – List of Historical Word Forms 



• Correction examples 
 
 

„Die Grenzboten“ – OCR Post Correction 

Print Image Correction  



OCR Text                           Post Corrected Text 
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„Zoning“ – Adding structural annotation to the full text 
 

• … page-wise image-clipping at the level of paragraphs 

 

• The semantical function was annotated 

 it is apparent what parts of the text are titles, running text or footnotes 

 

• Guideline for the annotation: The DTA “base format” (DTABf) 

                                              according to the TEI-P5 standard 

 

• We used ZOT, a point-and-click image clipping tool 

developed by the DTA project 

 

http://www.deutschestextarchiv.de/doku/software#ZOT  
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Creation of a TEI Version – Process Chain 

Digitisation 

TIFF Images OCR Full Text 

(ABBYY-xml) 

Metadata 

Semantical 

Zoning 

Merging-Script 

TEI-Version 

SuUB 

DTA / BBAW 



Back link: http://brema.suub.uni-bremen.de/grenzboten/periodical/pageview/151328   
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Summary – OCR Post Correction 

and Creation of a TEI Version 

• Development of a fully automatic algorithm based on a list of 
1,7 million historical word forms 

• We eliminated nearly one-third of all character errors (2,84 million) 
achieving a new recognition rate of 98,83%. Reasons for not reaching 99,5%:  
• Erroneous and non-complete list of historical word forms; An analysis 

with a hypothetical error-free and complete word list showed a 
theoretical upper performance limit, which is 99,22%; 
and we were not able to take into account the context of the words 

• In cooperation with the Australian company ProjectComputing the cloud 
service OverProof was enhanced by the ability to correct German texts  
 
• Results 

• The digital Grenzboten: 
http://brema.suub.uni-bremen.de/grenzboten/  

• Source Codes and primary data were published on 
GitHub: https://github.com/suub  

• All volumes have been converted into a TEI-Version 
• Publication: https://www.o-bib.de/article/view/2016H1S32-55 
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How to get access to the full texts at the SuUB? 

• Search feature 
• allows finding different forms of declension of nouns 

    Lebensbild  Lebensbildes, Lebensbildern, … 
• Sample search: 

http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild 
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• Search feature 
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    Lebensbild  Lebensbildes, Lebensbildern, … 
• Sample search: 

http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild 

• PDF downloads 
• Special URLs for an ABBYY-xml version 

http://brema.suub.uni-bremen.de/periodical/pageview/179392  
http://brema.suub.uni-bremen.de/download/fulltext/fr/179392  

• Special URLs for an ALTO version 
http://brema.suub.uni-bremen.de/grenzboten/download/fulltext/alto/270882  

• Request access asking a contact person of the SuUB 

http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild
http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild
http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild
http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild
http://brema.suub.uni-bremen.de/grenzboten/search/quick?query=Lebensbild
http://brema.suub.uni-bremen.de/periodical/pageview/179392
http://brema.suub.uni-bremen.de/periodical/pageview/179392
http://brema.suub.uni-bremen.de/periodical/pageview/179392
http://brema.suub.uni-bremen.de/download/fulltext/fr/179392
http://brema.suub.uni-bremen.de/download/fulltext/fr/179392
http://brema.suub.uni-bremen.de/download/fulltext/fr/179392
http://brema.suub.uni-bremen.de/grenzboten/download/fulltext/alto/270882
http://brema.suub.uni-bremen.de/grenzboten/download/fulltext/alto/270882
http://brema.suub.uni-bremen.de/grenzboten/download/fulltext/alto/270882


http://brema.suub.uni-bremen.de/oai/?verb=GetRecord&metadataPrefix=mets&mode=view&identifier=282153 

• On the Title page http://brema.suub.uni-bremen.de/periodical/titleinfo/282153  

you find: 
 
 

How to get access to metadata? 
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Die Grenzboten – Distribution in the Digital World 

• Die Grenzboten is integrated in 
• DTAQ : http://www.deutschestextarchiv.de/dtaq/book/show/grenzboten_179382_282158c 
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Die Grenzboten – Distribution in the Digital World 

• Die Grenzboten is integrated in 
• DTAQ : http://www.deutschestextarchiv.de/dtaq/book/show/grenzboten_179382_282158c 

• http://kaskade.dwds.de/dstar/grenzboten/  
• CLARIN-D – 3 edited chapters: https://vlo.clarin.eu/search?4&q=grenzboten  
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A small part of Die Grenzboten was uploaded to the 

CLARIN Virtual Language Observatory 



Die Grenzboten – Distribution in the Digital World 

• Die Grenzboten is integrated in 
• DTAQ : http://www.deutschestextarchiv.de/dtaq/book/show/grenzboten_179382_282158c 

• http://kaskade.dwds.de/dstar/grenzboten/  
• CLARIN-D – 3 edited chapters: https://vlo.clarin.eu/search?4&q=grenzboten  
• CLARIN crawler is harvesting the DTAQ  ++  CLARIN Collection is planed 
• The integration into DARIAH-DE is intended but not yet accomplished 

 
• Used as sample data  

• in PoCoTo workshops at the Center for Information 
and Language Processing (CIS, LMU München) 

• for a DARIAH topic modeling tool: https://github.com/dariah-de/topics 
• within the “OCR-D coordination project”: http://ocr-d.de/  

 
• Used in a digital humanities seminar at the University of Ghent 
• Several scientist directly contacted the SuUB Bremen to ask for 

the full text and metadata 
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Virtual Research Environments and Infrastructures 

•                    CLARIN / CLARIN-D - Common Language Resources 
                   and Technology Infrastructure 

 
DARIAH / DARIAH-DE / Textgrid 

DARIAH-VL Virtual Research Environment 
Service Infrastructure (VRE-SI) 

 
                        DTA – Deutsches Textarchiv 
                        at the BBAW in Berlin 

                             DTAQ 
                             D*-Korpusinfrastruktur 
 

FuD, Trier –    



Virtual research environments and 

research infrastructures 

• Providing full texts there might be different requirements by different 
• Scientific domains 
• Scenarios of use 
• Tools 
• … and requirements given by VREs/RIs themselves  
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• Requirements to discuss 
• Quality limits: Minimum character recognition rate: 99 +/- x % 
• Formats: plain text, ABBYY, Alto, TEI, DTABf, … 
• Line breaks: Wikisource vs. DTA/SuUB  
• Strictness of character transcription:  

 
• Annotation guide lines / subsets 
• Back link to the images (with URN granular persistent URLs) 

• Should digitising libraries rethink the services they offer? 
• Again: So it seems a good deal for libraries 

to TALK to research infrastructures, 
coordinate some requirements 
and transfer the full texts to them 
 
 
 

Discussion 



Thank you for your attention! 

Royal Academies for Sciences and Arts of Belgium // 11 September 2017 // Dr. Manfred Nölte 
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„Die Grenzboten“ – Correction Algorithm 

• For each word (roughly 80 Mio.) do the following 
• Check the word against the list of 1.7 Mio. historical word forms 

• If there is a match: do nothing 
• If there is no match: 

• Create modified words using the list of typical OCR errors 
(candidates) 

• Sort these candidates by the distance to the initial word 
• An evaluation function takes this sorting together with 

criteria like frequency of the candidate word and the 
frequency of the OCR character error 

• Take best candidate with respect to the evaluation function 
 

• Example „gelden“: gelten, gelben, gelden, gelder, gelbem, gelteu, 
gelber, getten, geiten 

• Runtime: 4 hours and 15 minutes 



Digitisation Project „Die Grenzboten“ 







Sample Searches and Analyses 

• „Image and Situation of Women in the 19th century“ 
• Linguistically motivated searches 

• E.g. specific wort forms or uses of words 
• Collocation analysis 
• Stylometry  

• “Bildprosa” (‚Zeit-, Welt-, Lebensbilder’, ‚Reise- und 
Kulturbilder’, ‚Charakterbilder‘ und ‚Sittengemälde’‚ 
‚Umrisse’, ‚Skizzen und Studien’) 
http://www.fb10.uni-bremen.de/germanistik/fachgebiete/literatur/aga/forschung/bildprosa.aspx 

• Search for combinations of classes of words like geological 
names, personal names, food, weather or mentality 

• Rhetorical figures like metaphors 



Context Information 

• Miscellaneous 
• DARIAH-BE:  https://youtu.be/I7EumUAh-J4 http://hdl.handle.net/2268/203796 

• http://dhd-blog.org   www.youtube.com/user/dhdkanal  
• 2/2016 at GhebtCDG: Dr. Martin Reynaert: From text images or files to 

online corpus: 
http://www.flw.ugent.be/sync/activiteiten/1418/a/martinreynaert.pdf  

• https://www.scads.de/en/blog-en/223-connecting-digital-humanities-with-the-clarin-
infrastructure-2?showall=1  Section “Technical Variety”   very near to my point of view!!! 
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