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HandwritingHandwriting::
Complexity :Complexity :  determinant factorsdeterminant factors

Acquisition Acquisition 

Off-line

On-line (Trackpad)

Spatial writing style [Spatial writing style [Tappert Tappert 1980]1980]

Writer NumberWriter Number          
Mono, Multi, Omni-writer

Vocabulary SizeVocabulary Size
Very limited (<100 words), Extended
(<10 000 words), Open
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HandwritingHandwriting::
Methodology : different choicesMethodology : different choices
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Shape AnalysisShape Analysis

To develop a size independent systemTo develop a size independent system
A set of shape features should be identifiedA set of shape features should be identified
To describe different alphabet symbols independently fromTo describe different alphabet symbols independently from
the font and the stylethe font and the style

Simon 1985 : Simon 1985 : Perceptual InvariancePerceptual Invariance
RegularitiesRegularities
SingularitiesSingularities
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SegmentationSegmentation
  Profile AnalysisProfile Analysis[[C.C.ScagliolaScagliola, 2000], 2000]

Lower profile

Upper profile

Median profile
Single-run stretches : cuts where

 there are no minima and no holes

“Normal” ligatures

Letter contacts

Hidden contacts
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RecognitionRecognition

HMM with local estimator
with NN  nature

Ascender

curve

loop

diacritic

bar

Global description : by a graph

Thinning TechniqueThinning Technique
LAGLAG

Global description : F —  —  OH —  o  —  Zo
by a string of symbols

Writing BandWriting Band
 Extraction  Extraction 
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RecognitionRecognition
HiterarchicalHiterarchical [ [LecolinetLecolinet 1996] 1996]

1st grapheme 2nd grapheme 
Symbolic representation of the image

Global Analytical
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From off-line to on-lineFrom off-line to on-line
[[ViardViard--GaudinGaudin, 2000], 2000]

Traveler salesman problem :
Hamiltonian cycle search
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Active ReadingActive Reading

XeroxXerox Xlibris Xlibris project project
–– FX Laboratory Palo AltoFX Laboratory Palo Alto

High Resolution TabletHigh Resolution Tablet
–– Display of the scanned imageDisplay of the scanned image
–– Writing on the screen with digital inkWriting on the screen with digital ink

Reading InterfaceReading Interface
–– Reading  + action on the text :Reading  + action on the text :

underlining, highlighting,underlining, highlighting,
commentaries in the margincommentaries in the margin
or in a notebookor in a notebook
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Annotation and correctionAnnotation and correction

AmayaPenAmayaPen (IRISA) (IRISA)
Graphical InterfaceGraphical Interface
–– AnnotationAnnotation
–– Determination of the text zoneDetermination of the text zone

Guteberg Gutenberg n

Replace Gutennnng Gutenberg ber
Gutentenberg Gutenberg

Modify style Gutenberg Gutenberg Italique
clavier, souris, etc. souris, clavier, etc.

Inverse Gutneberg Gutenberg
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Printed:Printed:
Determinant factorsDeterminant factors

Acquisition  ModeAcquisition  Mode                  Off-line / Scanner, Camera

Spatial Disposition        Spatial Disposition        Variable according to the class

Font style Number         Font style Number         Mono, Multi or Omni-font

ManhattanManhattan MosaicMosaic ZonalZonal Non linearNon linear
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RecognitionRecognition
The modulesThe modules

Segmentation

Character
Recognition

Layout
Analysis

Media
Identification

Logical 
Structure

Interpretation
Capture
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RecognitionRecognition
But recognition can be seen as the inverse editingBut recognition can be seen as the inverse editing

processprocess

Logical
Document

(XML)

Formatting 
Object (FO)

XSLXSLComposerComposer

Document
Layout

OCROCR

XSLXSL-1-1

MediumMedium

FO DTDFO DTD

EditingEditing  

RecognitionRecognition  

Giving the idea to use some editing DTD Giving the idea to use some editing DTD 
for the recognition production processfor the recognition production process
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Retro-conversionRetro-conversion
DifficultiesDifficulties

ConstraintsConstraints
–– Important CombinatorialImportant Combinatorial
–– Media MixingMedia Mixing
–– HandwritingHandwriting

ModelingModeling
–– Duality physical-logicalDuality physical-logical
–– Imprecision, incertitudeImprecision, incertitude
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AutomaticAutomatic  GenerationGeneration
[[AkindeleAkindele-Belaïd 1994]-Belaïd 1994]
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SegmentationSegmentation
CCX MergingWhite waves [Pavlidis 1988]Paving [Antonacopoulos 94]Mosaic documents [Mosaic documents [AkindeleAkindele-Belaïd92]-Belaïd92]Hough[Belaïd-Belaïd 1996]

Fractals [Belaïd-1997]Fractals [Belaïd-1997]
Fuzzy Sets [Fuzzy Sets [KacemKacem-Belaïd 2000]-Belaïd 2000]RLSA [Wong 1982]RLSA [Wong 1982]
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RecognitionRecognition
Bottom-up ApproachBottom-up Approach  [[TsujimotoTsujimoto 92] 92]

Head block
Body Block
Body ou Head

Geometrical StructureGeometrical Structure

Logical StructureLogical Structure
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RecognitionRecognition
Top-Down ApproachTop-Down Approach  [[CoasnonCoasnon--LoretteLorette 1998] 1998]

Positional grammatical FormalismPositional grammatical Formalism
»» Document Description LanguageDocument Description Language

»» Mixing syntactical & graphicalMixing syntactical & graphical
descriptiondescription

Associated AnalyzerAssociated Analyzer
»» Reconsidering structure analyzedReconsidering structure analyzed

during analysisduring analysis

»» Contextual SegmentationContextual Segmentation

ApplicationsApplications
»» Orchestra partitions, stavesOrchestra partitions, staves
»» Formula analysisFormula analysis
»» Form segmentationForm segmentation



©A. Belaïd IWTDIL-2001, Calcutta 26/03/01

RecognitionRecognition
Multi-Agent ApproachMulti-Agent Approach[[ChenevoyChenevoy-Belaïd 90]-Belaïd 90]

PagePage FrameFrame BlockBlock LineLinePagePage FrameFrame BlockBlock LineLine

ModelModel BlackboardBlackboard
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spsp-find-cc-find-cc

SpSp-cc-analysis-cc-analysis
spsp-search-search
spsp-label-label
spsp-fusion-fusion

PAGEPAGE FRAMEFRAME BLOCKBLOCK

KSourcesKSources

SelectorSelector AbstractAbstract
ImportantImportant

nodesnodes
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Anchor PointsAnchor Points
  [[ValverdeValverde-Belaïd 1999]-Belaïd 1999]
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ConclusionConclusion
nn More and more paper !More and more paper !  In spite of the technology progressIn spite of the technology progress

nn New needs in the industry New needs in the industry With supplementary requirementsWith supplementary requirements

–– High Robustness ( —High Robustness ( — >>  1 error / 10 1 error / 10  000),000),
–– Fast Adaptation => changing structureFast Adaptation => changing structure
–– High Volumes => increase velocity, consider the overflowHigh Volumes => increase velocity, consider the overflow

nn Not only paperNot only paper
–– Document structure on the webDocument structure on the web

nn System to develop System to develop should proposeshould propose

–– Distributed architecture for DIADistributed architecture for DIA
»» Useful structure (XMLUseful structure (XML…… ), overflow solutions), overflow solutions

–– Automatic production ofAutomatic production of meta meta-data-data
»» making document readable and  exchangeable on the Webmaking document readable and  exchangeable on the Web


