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IMPACT objectives

Significantly improve mass digitisation of historical printed text by:


 

Innovating OCR software and language technology


 
Sharing expertise and building capacity across Europe


 

Ensuring that tools and services will be sustained after the end of the 
project
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IMPACT Project Architecture

OPERATIONAL CONTEXT
Requirements, Benchmarking and Metrics

Best Practices and Guidelines
Technical Framework and Interoperability

CAPACITY BUILDING
Published resources
Training and support

Demonstration

TEXT RECOGNITION
Pre-processing and segmentation
Adaptive and experimental OCR

Models and dictionaries

ENHANCEMENT & ENRICHMENT
Collaborative correction

Historical lexica
Structural metadata
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Tools for Text Recognition (OCR)

Technologies for the extraction of text in a digital form from the page



 
Adaptive OCR engine: Cutting-edge software system which adapts itself to the 
material during OCR process, making use of the results of several other tools:


 

Image enhancement toolkit


 
Segmentation toolkit


 

Post-correction modules  



 
Experimental prototypes and tools: Inventory extraction, Typewritten OCR, Word Spotting
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Tools for Enrichment (language technology)
Make the OCR results more accurate and more accessible



 
Collaborative correction
CONCERT: Web-based platform where volunteers can validate and correct OCR results. 



 
Historical lexica


 
General and Named Entities lexica for Dutch, German, English


 

Lexica for Spanish, French, Polish, Bulgarian, Czech and 
Slovene


 

Toolboxes for historical lexicon building 


 
Web-based workspace for named entity management



 
Structural metadata
Functional Extension Parser: a set of web services for automatically detecting and tagging 
structural metadata of scanned material
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IMPACT tool: CONCERT
Collaborative Engine for Correction of Extracted Text


 

Web-based platform to validate and correct OCR results


 
Volunteers identify incorrect words or characters with a single mouse click


 

Separate session for different aspects of data entry:

– Character/symbol level verification (carpets)
– Word level data entry (characters in context)
– Page level


 

Results from the correction session feed back into the OCR machine that will adapt 
to this new information

 Enables the general public to help with mass digitisation efforts 

Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 6





Experimental OCR engines: Word Spotting 
IMPACT TR4

Anastasios Kesidis
Computational Intelligence Laboratory 
Institute of Informatics and Telecommunications 
National Center for Scientific Research "Demokritos" 
GR-153 10 Agia Paraskevi, Athens, Greece
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Uit: IMPACT: description of work TR4
A word spotting engine capable of searching words in texts which cannot be OCR processed in the 
traditional sense of the word.
Traditional approaches in document indexing usually involve an Optical Character Recognition step 
which performs well in modern printed documents and documents of high quality printing. In the case 
of printed historical documents OCR, several factors affect the final performance like low paper 
quality, paper positioning variations, low print contrast, large variety of fonts and typesetting 
imperfections. Usually, printed OCR systems involve a character segmentation step followed by a 
recognition step using pattern classification algorithms. Due to document degradations, conventional 
OCR systems often fail to support a correct segmentation of the printed historical documents into 
individual characters. 
We propose to develop an alternative technique for historical document 
indexing based on spotting words directly on document images with the 
help of word matching while avoiding conventional OCR procedure. A 
similar approach has been already applied with success to the 
handwritten historical documents of the Library of Congress, while an 
application to Old Greek books has been proposed by NCSR. Word 
segmentation is first applied to all document pages and then a spotting 
of the most interesting words (keywords) is applied directly on the 
document images. The keywords may be important names, places, terms 
etc
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Architecture overview

The main operational parts of the Word 
Spotting engine are:



 
Marking character templates 



 
Feature extraction & word matching



 
User feedback



 
Searching



 
User access control

 

Character 
templates 

Synthetic 
keyword 

Keywords 
list PRE-PROCESSING 

TR1 
Image 

enhancement

TR2 
Segmentation 

Document 
corpus 

Segmented 
words 

Similarity 
measurement 

Initial 
ranking 
results

Final 
ranking 
results

Feature 
extraction 

Feature 
extraction 

Mark keyword instances in 
documents 
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Word Spotting engine


 

Marking character templates 
• Applied directly on a text image
• Character baseline adjustment
• Performed “once-for-all” and can be 

used for entire books or collections with 
similar text characteristics
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Word Spotting engine


 

Feature extraction & word matching
• Describe each word (synthetic or real) by 

a set of features

• Normalize

• Match by checking similarity based on 
features or directly on word images
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Word Spotting engine


 

User feedback
• Produce an initial ranking list comparing 

the synthetic word to the segmented 
words

• The user selects as input query one or 
more correct results from the list

• A new matching process is initiated. The 
segmented words are ranked according 
to their similarity to the selected word(s) 
which, in this case, are not synthetic but 
real words of the document’s corpus.
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Word Spotting engine


 

Searching
• Allow the user to search the image 

corpus for instances of query keywords 
that have already undergone the user 
feedback spotting process. 

• The user selects one of the processed 
keywords and the application shows all 
the instances of this keyword in the 
images of the corpus.

• The user can navigate through the results 
in an instance level (showing one 
instance per time) or in a page level 
(showing all instances in a page).
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Development plan


 

D-TR4.3 Word spotting prototype (M36)

Internal deadlines:
• Word Spotting specifications & architecture document (M18)
• Internal version with minimum functionality (M19)
• 1st version of the Word Spotting Prototype (M22)
• Evaluation of the 1st version (M24)
• 2nd version of the Word Spotting Prototype (M34)
• Evaluation of the 2nd version - Release of the final prototype (M36) 

(= einde 2010)
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Adaptive OCR

Asaf Tzadok
IBM Haifa Research Lab
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• Text enhancement and enrichment tools aimed at 
making the OCR results more accurate and more 
accessible including:
• Web based Collaborative correction system suitable for 
massive volunteer participation (validates and corrects 
OCR results, first tool of its kind to be directly linked to an 
OCR engine)
• Lexicons and gazetteers (General and Named Entities 
lexica for Dutch, German and English as well as support 
for lexicon development in other European languages)
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Collaborative Correction

:

Asaf Tzadok
IBM Haifa Research Lab

Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 21



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 22



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 23



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 24



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 25



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 26



Leuven, 2010-07-01 Workshop digitalisering Historische Handschriften – OCR  ¦ 27


	Dianummer 1
	IMPACT objectives
	IMPACT Project Architecture
	Tools for Text Recognition (OCR)
	Tools for Enrichment (language technology)
	IMPACT tool: CONCERT
	Dianummer 7
	Experimental OCR engines: Word Spotting�IMPACT TR4
	Dianummer 9
	Architecture overview
	Word Spotting engine
	Word Spotting engine
	Word Spotting engine
	Word Spotting engine
	Development plan
	Dianummer 16
	Dianummer 17
	Dianummer 18
	Dianummer 19
	Dianummer 20
	Dianummer 21
	Dianummer 22
	Dianummer 23
	Dianummer 24
	Dianummer 25
	Dianummer 26
	Dianummer 27

