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1. Introduction & Digitalization

• Request for extraction of structured research data from 
"Die Maschinen-Industrie im Deutschen Reich von 1937" 
by Prof. Jochen Streb (Chair of Economic History @ 
University of Mannheim)

• Cooperation project between BERD@NFDI and OCR-D 
module project “work-specific training” @ UB Mannheim

• Digitization (654 pages) by UB Mannheim
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1. Introduction & Digitalization

Research Question:

• Identification of changes in legal form of the listed 
companies

• Extraction of the company name and legal forms 
necessary
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1. Introduction & Digitalization

Approach and goal:

• Extract and structure data beyond the research question 
(realistic additional effort)

• Ensure reusability of the data for other research purposes

• Test workflow to gain experience for comparable projects
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1. Introduction & Digitalization
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Transformation

JPG Structured 
research data

…

Approach and goal:



1. Introduction & Digitalization

Challenges (text recognition):

• High quality requirements for research data 

• Effort for OCR training difficult to estimate

• Layout (two columns → reading order)
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1. Introduction & Digitalization

Challenges (data structuring):

• No "all-in-one" solution available: Software must be written 
in-house

• High quality requirements for research data

• Profile separation

• Inconsistent attribute naming throughout the publication:
• Postscheck-Konto, Postschekkonto, Postcheck-Konto
• Geschäftsführer, Geschäftsleiter, Direktor, Betriebsführer
• …
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1. Introduction & Digitalization

Challenges (Infrastructure, staff):

• Multi-part workflow with specific infrastructural and staff 
requirements

• Digitization (1 project coordinator, 1 research assistant)

• OCR (1 project coordinator, 1 developer)

• Data structuring (1 developer)

• OCR server (eScriptorium)
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2. Layout segmentation and OCR via eScriptorium
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2. Layout segmentation and OCR via eScriptorium

eScriptorium
Transcription software

Open source platform for manual or automated segmentation and text recognition 
of historical manuscripts and prints.

Developer: PSL (Paris)
Year of release: 2018
Current version: 0.10.5 (2022)
Operating system: platform independent
Programming Lang.: Python, JavaScript, Hypertext Markup Language
OCR engine: Kraken
License: MIT license
Models: https://ub-backup.bib.uni-mannheim.de/~stweil/eScriptorium/ (Fraktur)
Additional info: https://ocr-bw.bib.uni-mannheim.de/tag/escriptorium/
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2. Layout segmentation and OCR via eScriptorium

Kraken
OCR engine for layout segmentation and text recognition

Kraken is an all-in-one open source OCR software solution optimized for historical 
documents and non-Latin writing systems, with fully trainable layout analysis and 
text recognition.

Developer: Benjamin Kiessling
Year of release: 2015
OCR technology: bounding box and baseline-based (eScriptorium)
Export formats: ALTO, PageXML, abbyyXML and hOCR
Programming lang.: Python
Models: https://ub-backup.bib.uni-mannheim.de/~stweil/eScriptorium/ (Fraktur)
License : MIT License
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2. Layout segmentation and OCR via eScriptorium

Workflow eScriptorium
Layout segmentation and text recognition

1. Upload of the digitized files

2. Selection of a suitable base model for layout segmentation and text recognition

3. Identification of weak points of the models

4. Creation of ground truth

5. Work-specific training of the models

6. Layout segmentation and text recognition

If no base model can be found, another system should be used or a "from-scratch" model has to be 
trained (much higher training effort)
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2. Layout segmentation and OCR via eScriptorium

Upload of the digitized files
Digitized files can be uploaded via the GUI or the API individually or in a batch
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2. Layout segmentation and OCR via eScriptorium

Selection of a suitable base model

Segmentation consists of two steps:
1. Segmentation of text regions
2. Segmentation of text lines (baseline and polygons)
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Suitable base model:
cbad_1800_compensated_50



2. Layout segmentation and OCR via eScriptorium

Weakness: profile segmentation
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Segmentation 
with cbad_1800

Optimal 
segmentation



2. Layout segmentation and OCR via eScriptorium

Weakness: text lines

When recognizing text lines, the baseline is not always correct and sometimes lines are divided into 
small parts
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2. Layout segmentation and OCR via eScriptorium

Work-specific training

Ground truth: 47 pages
Result: Recognition of text regions unsatisfactory (solution: usage of a different pre-

and post-processing workflow) 
Results (text lines): Significant improvement
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cbad_1800

cbad_1800_trained



OCR
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2. Layout segmentation and OCR via eScriptorium

OCR: Selection of a suitable base model
A suitable base model should:

1) cover the character set of the source material (if possible)
2) have already good recognition rates on the material in question

Suitable OCR model: digitue

AustrianNewspapers
https://github.com/UB-Mannheim/AustrianNewspapers

↓
luther (aus digi-gt)

https://github.com/UB-Mannheim/digi-gt
↓

reichsanzeiger
https://github.com/UB-Mannheim/reichsanzeiger-gt

↓
digitue

https://github.com/UB-Mannheim/digitue-gt
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2. Layout segmentation and OCR via eScriptorium

Weaknesses in text recognition
The model already delivers very good results with text recognition rates > 98%
Some specific errors can be identified:

25Jan Kamlah, Thomas Schmidt and Renat Shigapov:

Extracting research data from historical documents with eScriptorium and Python

Percent sign String „G.m.b.H.“ rare characters / 
character combinations



2. Layout segmentation and OCR via eScriptorium

Work-specific training

Ground truth: 26 pages
Results text recognition: CER could be improved to > 99.85 %
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digitue

digitue_trained



3. Extraction and Structuring via Python
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3. Extraction and Structuring via Python: Input data
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JPG

OCR

PAGE-XML

Is PAGE-XML 
enough to
answer the

research
question?



3. Extraction and Structuring via Python: blatt
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https://pypi.org/project/blatt

https://github.com/UB-Mannheim/blatt

Open Source + CLI

Blatt functions:

1. reads PAGE-XML

2. removes hyphens

3. converts PAGE-XML to TXT and TSV formats

4. provides module for data structuring

https://pypi.org/project/blatt
https://github.com/UB-Mannheim/blatt


3. Extraction and Structuring via Python: Segmentation
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blatt

1. sorts text lines

2. makes geometric segmentation based on 
coordinates

3. data cleaning

4. merges segments of subsequent columns
and pages

OCR segmentation of the text regions with problems



3. Extraction and Structuring via Python: Segmentation
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Transformation
via blatt

JPG Structured 
research data

…

Approach: use colon as 
separator

Problem: inconsistent attribute 
naming, printing mistakes, OCR 

errors

e.g.: OCR problems: 
{‘Postscheck-Konto ', 'Postseheck-Konto','PostscheckKonto', 'Postscheck-Konnto', ‘Fostscheck-Konto', Postcheck-Konto', ‘Postscheek-Konto',
'Potscheck-Konto','Postscbeck-Konto', ‘Postscheckkonto’, 'Postschek-Konto','Postscheck-Konten', 'Ponstscheck-Konto', 'Postscheck-Konto'}

Firma Piccolo-Automaten 
G.m.b.H., Berlin W 35, 
Kurfürstenstraße 146

Rechtsform G.m.b.H.

Fernruf 212095

Drahtanschrift piccoloautomat

Gründung 1932

Produkt Schokoloaden-
Verkaufsapparate 
(Tischautomaten, 
Kugelstechapparate)



3. Extraction and Structuring via Python: Post-Processing

Sorting and grouping of properties

Postscheck-Konto
{‘Postscheck-Konto', 'Postseheck-Konto','PostscheckKonto', 'Postscheck-Konnto', ‘Fostscheck-Konto', Postcheck-Konto', 
‘Postscheek-Konto‘, 'Potscheck-Konto','Postscbeck-Konto', ‘Postscheckkonto’, 'Postschek-Konto‘, 'Postscheck-Konten', 
'Ponstscheck-Konto', 'Postscheck-Konto‘}

Geschäftsjahr
{'Geschäftjahr', 'Geschäftsjahr', 'Gescbäftsjahr', 'Geschätfsjahr', '.Geschäftsjahr‘}

Fabrikationsprogramm
{'Fabfikationsprogramm', 'Fabrikationprogramm','Fabrikationsproramm', 'Fabrikationsprogramm:', 
'Fabrikstionsprogramm', 'Fabrkkationsprogramm','Fabrikationsprogramm'}
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3. Extraction and Structuring via Python: Post-Processing

Extract Drahtanschrift from Fernruf:

Fernruf: 212095. Drahtanschrift: piccoloautomat
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Fernruf 212095

Drahtanschrift piccoloautomat

Extraction of the legal form:

{‘m. b. H.', 'G. m. b. H.', 'Gesellschaft m. b. H.',
'G.m.b. H.', 'Ges. m.b. H.', 'GmbH', 'G. m. b.H.',
'mit beschr. Haftung', 'Ges.m.b.H.', 'G.m.b.H.',
'GmbH.', ‘GmbH‘}

{'A.-G.', 'Aktien-Gesellschaft', 'Actien-Gesellschaft',
'Aktiengesellschaft', 'Akt.-Ges.', 'Aktien-Gesellsch.',
'A. G.‘}

{'K.-G.', 'Kom.-Ges.', 'Komm.-Ges.', 'KG.',
'Kommanditgesellschaft', 'Kom. Ges.', 'Komm.-
Ges.'}



3. Extraction and Structuring via Python: CSV and XLSX
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Structured 
research data

…

CSV and XLSX

Firma Piccolo-Automaten 
G.m.b.H., Berlin W 35, 
Kurfürstenstraße 146

Rechtsform G.m.b.H.

Fernruf 212095

Drahtanschrift piccoloautomat

Gründung 1932

Produkt Schokoloaden-
Verkaufsapparate 
(Tischautomaten, 
Kugelstechapparate)
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4. Summary

Results:

• Very good text recognition accuracy (> 99.85%) through work-
specific training

• eScriptorium very well suited as a platform for ground truth 
production and training:
• fast, user-friendly, platform-independent production of 

transcriptions
• user-friendly training process (GUI)

• Data structuring: 
• no all-in-one solution → we developed the open source tool blatt

→ it can be reused in similar projects
• we structured all available data (not only legal forms) → the data 

can be reused to answer other research questions

• The services of UB Mannheim can be used flexibly and 
cooperatively in projects with other stakeholders of the 
University
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4. Summary

Time investment:

• Total: approx. 2 work weeks (spread over 2 months)

• Digitization: 1 work day

• OCR: 1 work week:
• Evaluation of existing OCR models on the material
• Design of an OCR workflow (layout segmentation + OCR)
• Ground truth production and subsequent training (layout segmentation + OCR)
• Final OCR for all pages

• Data structuring: 1 work week:
• Segmentation
• Post-processing
• Extension of blatt
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4. Summary

Team:

• 6 Project participants

• Prof. Jochen Streb (Chair of Economic History)

• 1 research assistant for ground truth production and QA (Chair of Economic History)

• 1 project manager for digitization (UB Mannheim)

• 1 project coordinator + OCR (UB Mannheim)

• 1 developer OCR (UB Mannheim)

• 1 developer data structuring (BERD@NFDI, UB Mannheim)
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Feedback, Questions?

Jan Kamlah (Development): jan.kamlah@uni-mannheim.de
Renat Shigapov (Development): : renat.shigapov@uni-mannheim.de

Thomas Schmidt (Project coordination): thomas.schmidt@uni-mannheim.de

Thank You!

https://github.com/UB-Mannheim/Maschinen-Industrie
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