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Background

EU 12010 vision: create a European Digital Library: all Cultural
Heritage online

Ambition to speed up the process of mass digitisation in order to
produce massive corpus of digitised material online, create a
‘critical mass’

Impact, EU funded Consortium has been created. It consists of

Leading national libraries (Dutch , British, German, French,
Austrian, Bavarian)

Universities and Governmental research institutions (from NL,
UK, Germany and Greece)

Industry (IBM and Abbyy)
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Background cont.

General infromation:

Duration 4 years (staring January 2008) , coordinated by the
National Library of the Netherlands (KB)

EU funding: 11 500 000

Currently, over 100 people across EU, Israel and Russia
involved in the project.

Goal: development of tools for effective digitization of historical
texts
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Digitization Process being addressed

Automatic Text Recognition

Collaborative tools for effective verification/correction of the
automatic recognition results

Use of historic lexicons in order to facilitate above processes

Remark: scanned process addressed indirectly via the Digitization
Support Centers
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Technical Objectives

Improved Optical Character Recognition:
via Adaptive OCR engine tailored specifically to the needs of
libraries, integrating several other tools (image enhancement &

segmentation toolkits, [Post-correction modules and other OCR
engines)

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)

Structural metadata
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Adaptive OCR, Motivation

Present OCR engines may yield poor recognition rates for
historical texts (down to ~50%)

Present commercial OCR engines focus on processing ad
hoc material (letters, conference papers, visiting cards):
hence the emphasis is on recognizing diverse material
printed using modern fonts as opposed to historical books
that usually contain relatively large body of homogenous
material printed using old fonts.

Conclusion:

It may be possible to improve OCR
capabilities by creating OCR that would tune
itself to each book being processed
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General Concept

The system works on a large bodies of homogenous material
(if text contains several languages and/or several fonts
adaptation would be applied in parallel to each segment)
The system would work with manual correction of the OCR
results

(although similar approach can be applied to purely
automatic applications)

OCR would receive results of manual correction and use
them in order to improve recognition results (error rate for
the last page would be much better than that for the first

page)
Adaptation would be transparent to the user
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Adaptive System Architecture
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Areas where adaptivity can help

Adaptation to the specific font

Adaptation of the specific dictionary (e.g. named entities)

Adaptation to the specific words

It is all Chinese to me !
(every distinct word is treated as a separate symbol)

Takes avail of the fact that in any given book the number
of distinct words is limited

Circumvents character segmentation problems that plague
conventional OCR engines
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Word Based Adaptive OCR

Algorithm structure

For each new word find several group candidates (Approximate
Classifier)
Perform general image analysis
Look at conventional OCR results and perform fuzzy matching
Determine possible candidates

Goal: if given word is accepted then correct answer must be on the possible
candidates list

Precise image comparison (Detailed Comparator) in order to create
groups of words presumed to be the same

Based on morphological filtering in order to mitigate noise impact without
compromising data quality
Goal: No “hard errors”, where 2 different words are classified as equal

Joint recognition (or data entry) of the entire group
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Example 2: Variability within a single group
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Word Based Adaptive OCR: preliminary results

Simulation
For 101 pages
State of art OCR
Words having classification V1, D1 assumed as having valid OCR results

Remaining words assumed to be rejects

Reject Rate in % Error rate in % FM (Figure of
Merit) in %
State of art OCR 15.64 1.84 24.88
Adaptive OCR 11.62 1.71 20.23

Conclusion: Adaptive OCR has improved Figure of Merit by 23 %
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Collaborative Correction — State of Art
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Collaborative Correction — State of the Art cont.

State-of-the-art systems, such as Project Gutenberg,

Simply show page image and OCR results to be corrected
Drawbacks:

Slow and unproductive process

Requires a lot of operator training

Flat skills distribution

Two passes are needed to ensure quality

Result:
Complex, hard to understand process =
a lot of manual labor =
limited public participation
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Collaborative Correction

A full Web based system
suitable for the wide public use

Goal: mobilizing vast army of volunteers keen on contributing to their
cultural heritage preservation

Wikipedia type model adapted to the digitization domain

© 2009 IBM Corporation



@ IBM Labs in Haifa

Research challenges

Exploration of Advanced productivity tools

Investigation of on-line quality monitoring
necessary for system open to the public

Advanced workflow control

Developing on-line inducements

Exploring Adaptivity
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System Structure: Separate session for different aspects of
data entry

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

Page level
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Carpet Session
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Carpet Session

© 2009 IBM Corporation



@ IBM Labs in Haifa

Carpet Session — Super Key approach

Large-scale characters repository
Similar shape and classification

Minimization of the number of
thumbnails for operator review

Preserve important difference
Red color

Ignore insignificant difference
Blue color

Hierarchical approach
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Carpet Session — Super Key Example
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Carpet Session — Super Key Process

partly Jes -In

1 —

© 2009 IBM Corporation



@ IBM Labs in Haifa

Word Session

Suspected words will be verified by an operator
Speller based decision, no match in vocabulary
Low confidence words

The operator will get a list of words
Same classification
Similar shape
A list of optional classifications

The operator can choose
Accept classification
Choose alternative
Type the correct classification
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Word Session
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Word Session -Example
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Word Session —Example cont.
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Page OCR Editor/Verifier

Page level decision
Avoid word segmentation error
Simulate existing solutions
Full cycle verification
Final compilation
Verify missing content
Complex operations for character level truthing, such as:
Join/Split Characters (segmentation correction)
Insert missing content

Resize rectangles for segmentation inspection
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Page Editor
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Future Extension

Super Key

Group similar symbols into one
Search over OCR

Using unigue probabilistic approach
Auto reproduced eBook

Using auto-vectorized book font

HQ results with location for each word
Page Distortion Estimation

Using words distortions
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