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1 Introduction

In documentrecognition,theproblemof datarepresentationturnsupoverandoveragain.With every
new algorithm,we arefacedwith theproblemof how to representthis datausefully. Somegeneral
dataformats(e.g. DAFS [4]) andmany ad-hocformatshave beendevelopedfor this purpose,but
noneof themis extensibleandgeneralenoughto hold for all differentsituations. This variety of
differentformatspreventstheeasyexchangeof databetweendifferentenvironments,platformsand
evenbetweendifferentresearchers.

We think that throughtheuseof ExtensibleMarkupLanguageXML [6, 2] technologywe could
overcomethis problem. XML hashadan astonishingimpact in many differentdomains. It is not
only a languageto representdocumentsin theInternet,it is alsovery well suitedto representdatain
general.In this extendedabstractwe would like to show why andhow XML canbeof advantageto
thedocumentrecognitioncommunity.

It is possibleto benefitfrom XML in two ways:

� To representthefinal resultof therecognitiontask,thatis thelogicaldocumentstructure.

� To represent,storeandexchangeall kinds of otherdata(e.g. layout structure)that piles up
duringtherecognitionprocessbetweenthedifferentrecognitionmodules.

2 Why XML?

Given that the goal of XML is to representstructureddocuments,its useasa representationof the
logicaldocumentstructureseemsstraightforward. Usingit asadatarepresentationformatin general,
however, requiressomejustification:

Widely accepted open standard XML is anopenstandard,thatallows to representdatain asimple,
flexible andhuman-readableform. It is widely accepted,by researchersaswell asby major
softwarecompanies.A greatvarietyof applicationssupportingXML in many differentdomains
arecurrentlybeingdeveloped.

Thereare a lot of useful extensionsto XML. Conceptssuchas links or descriptionsof the
physicalappearancecanbesolvedusingtheXML Linking Language(XLink [8]) or theXML
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PointerLanguage(XPointer [9]) andthe ExtensibleStyle Language(XSL [7]), respectively.
XML-QL [10] is a languageto expressdatabase-stylequeriesonXML data.

One single and simple data format Havingonlyonesingledatarepresentationformatfacilitatesthe
researcher’s life. It simplifiesdevelopmentandmaintenanceof the different results. On the
otherhand,documentsin theXML formatareplain textualdatathatcanbeeasilymanipulated
by text editors.

Use of standard XML tools A vastnumberof applicationssupportingXML arebeingdeveloped,
amongthemalsogenericXML browsersandeditors. Using XML in documentrecognition
suggeststhatit will alsobepossibleto makeuseof off-the-shelfXML toolsto analyze,visualize
andmanipulatedatathatis producedduringdocumentrecognition.

Standardized API TherearestandardizedAPIsto simplify thetaskof integratingXML supportinto
applications.TheDocumentObjectModel (DOM [5]), for instance,representsthedocument
asa tree,a naturalway of representationfor the logical andphysicaldocumentstructure.The
SimpleAPI for XML (SAX [1]) is anevent-basedcallbackinterface.

Implementationsof theseAPIsareavailablefor many differentprogramminglanguages.

Support for databases XML datacan be easily storedin databaseswithout complex conversion
techniques.The whole structureof the documentcanbe directly mappedinto the database,
whatallows to dooperationssuchasqueriesor modificationsat thedatabase-level.

Theuseof acommonXML datarepresentationinsidethedocumentlayoutinterpretationcom-
munitycouldevenresultin documentdatabaseserversopento everybodyto trainandevaluate
their algorithms.

3 How to use XML?

Wecanseedifferentwaysto benefitfrom theuseof XML.

A common results representation In orderto getasmuchaspossibleout of XML, a commondoc-
umenttype which facilitatesdocumentexchangeis useful. Becausethe logical structureis
highly dependenton theapplicationcontext, definingageneralDTD for thelogicalstructureis
notpossible.On theotherhand,wethink thatit is possibleto defineonegeneral-purposeDTD
for thephysicaldocumentstructure.Oneattemptto dothis in SGML hasbeenpresentedin [3].
Weproposeto representthephysicalstructureasin thefollowing simpleexample:

<?xml version="1.0"?>

<document>
<page number="1" image="page1.gif">
<block type="rect" pos="100,100" dim="800,800">
<textblock>
<line font="times-b-r-15" pos="100,100" dim="350,50">
This is an example of the physical

</line>
<line font="helvetica-r-i-15" pos="100,190" dim="330,50">
structure expressed in XML.
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</line>
</textblock>
<block type="rect" pos="550,100" dim="350,500">

<graphic-object type="rect" pos="550,100" dim="350,400">
<textblock>
<line font="courier-r-r-18" pos="570,540" dim="200,60">
Very readable, isn’t it?

</line>
</textblock>

</block>
</block>

</page>
</document>

The XSLT [11] languagedefinesa standardto transformXML documentsinto other XML
documents.Any XML documentcontainingthesameinformationin a differentformatcanbe
broughtbackto a formatcompliantwith a targetDTD.

Easy visualization with stylesheets Using the ExtensibleStylesheetLangageXSL [7], XML data
canbe representedin a user-definedmanner. Thereis no needto createcustombrowsersto
visualizetheresults(of arepresentationsession),asimplestylesheetthatdefinestheappearance
of thedatain anXML browseris sufficient.

Manipulation of the results It is verylikely thatin thefuturetherewill exist XML editorswhichare
configurableusingstylesheets.Sucheditorswill greatlyfacilitatethedevelopmentof interactive
documentrecognitionsystems.

Evenwithout sophisticatededitors,themanipulationof resultsis alwayspossible,XML being
aplain text. Anotherpossibilityis themanipulationthrougha traditionalwebinterface.

4 Conclusion

XML canopennew possibilitiesin thedocumentrecognitiondomain.It allows theexchangeof data
betweendifferentapplications,platformsandresearchgroups. On the onehand,XML is general
enoughto defineacommondenominatorfor thedocumentrecognitioncommunity, ontheotherhand,
it allows application-specificcustomizations.

For ourown futureresearch,wewill useXML asstandarddataformatfor thefinal resultaswell as
for all intermediatedata.Weneedgroundtruthdocumentsfor thedifferentstepsof therecognitionas
well asfor thealgorithmsevaluation.We arepresentlyconvertingour databaseof DAFS documents
into XML.

Thetimeswhereeverybodycreatedhisad-hocdataformataredefinitelyover.
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[3] PhilippeLefèvreandFrançoisReynaud.ODIL : anSGML DescriptionLanguageof theLayout
of Documents.In ICDAR’95, pages480–488,1995.

[4] RAF Technology, Inc. DAFSLibrary, Programmer’s GuideandReference, August1995.

[5] World Wide WebConsortium(W3C). DocumentObjectModel (DOM) Level 1 Specification.
http://www.w3.org/TR/REC-DOM-Level-1, 1998.

[6] World Wide Web Consortium (W3C). Extensible Markup Language (XML) 1.0.
http://www.w3.org/TR/REC-xml, 1998.

[7] World Wide Web Consortium (W3C). Extensible Stylesheet Language (XSL) 1.0.
http://www.w3.org/TR/WD-xsl, 1998.

[8] World Wide Web Consortium (W3C). XML Linking Language (XLink) 1.0.
http://www.w3.org/TR/WD-xlink, 1998.

[9] World Wide Web Consortium (W3C). XML Pointer Language (XPointer) 1.0.
http://www.w3.org/TR/WD-xptr, 1998.

[10] World Wide Web Consortium (W3C). XML-QL: A Query Language for XML.
http://www.w3.org/TR/NOTE-xml-ql, 1998.

[11] World Wide Web Consortium (W3C). XSL Transformations (XSLT) 1.0.
http://www.w3.org/TR/WD-xslt, 1999.

4


