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1 Introduction

In documentecognition the problemof datarepresentatioturnsup over andover again.With every
new algorithm,we arefacedwith the problemof how to representhis datausefully Somegeneral
dataformats(e.g. DAFS [4]) andmary ad-hocformatshave beendevelopedfor this purpose but
noneof themis extensibleand generalenoughto hold for all differentsituations. This variety of
differentformatspreventsthe easyexchangeof databetweerdifferentervironments platformsand
evenbetweerdifferentresearchers.

We think thatthroughthe useof ExtensibleMarkup LanguageXML [6, 2] technologywe could
overcomethis problem. XML hashadan astonishingmpactin mary differentdomains. It is not
only alanguageo representdocumentsn the Internet,it is alsovery well suitedto representatain
general.In this extendedabstractve would like to shav why andhow XML canbe of advantageto
thedocumentecognitioncommunity

It is possibleto benefitfrom XML in two ways:

o To representhefinal resultof therecognitiontask,thatis thelogical documenstructure.

e To representstoreand exchangeall kinds of otherdata(e.g. layout structure)that piles up
duringtherecognitionprocesdetweerthe differentrecognitionmodules.

2 Why XML?

Giventhatthe goal of XML is to represenstructureddocumentsits useasa representatiof the
logical documenstructureseemsstraightforvard. Usingit asa datarepresentatioformatin general,
however, requiressomejustification:

Widely accepted open standard XML is anopenstandardthatallowsto representlatain asimple,
flexible andhuman-readabléorm. It is widely acceptedby researcheraswell asby major
softwarecompaniesA greatvarietyof applicationsupporting<KML in mary differentdomains
arecurrentlybeingdeveloped.

Therearea lot of useful extensionsto XML. Conceptssuchaslinks or descriptionsof the
physicalappearanceanbe solved usingthe XML Linking LanguageXLink [8]) or the XML



PointerLanguage(XPointer[9]) andthe ExtensibleStyle Language(XSL [7]), respectiely.
XML-QL [10] is alanguageo expresdatabase-stylguerieson XML data.

Onesingleand simpledata format Having only onesingledatarepresentatioformatfacilitateshe
researchesg'life. It simplifies developmentand maintenancef the differentresults. On the
otherhand,documentsn the XML formatareplaintextual datathatcanbe easilymanipulated
by text editors.

Use of standard XML tools A vastnumberof applicationssupportingXML are beingdeveloped,
amongthemalsogenericXML browvsersand editors. Using XML in documentrecognition
suggestghatit will alsobepossibleo make useof off-the-shelf XML toolsto analyzeyisualize
andmanipulatedatathatis producedduringdocumentecognition.

Standardized APl TherearestandardizedPIsto simplify thetaskof integratingXML supportinto
applications.The DocumentObjectModel (DOM [5]), for instanceyepresentshe document
asatree,anaturalway of representatioffor the logical andphysicaldocumenstructure. The
SimpleAPI for XML (SAX [1]) is anevent-basedaallbackinterface.

Implementation®f theseAPls areavailablefor mary differentprogrammindanguages.

Support for databases XML datacan be easily storedin databasesvithout comple corversion
techniques.The whole structureof the documentcan be directly mappedinto the database,
whatallows to do operationsuchasqueriesor modificationsat the database-iel.

Theuseof acommonXML datarepresentatiomsidethe documentayoutinterpretatiorcom-
munity couldevenresultin documentatabassenersopento everybodyto train andevaluate
theiralgorithms.

3 Howtouse XML?
We canseedifferentwaysto benefitfrom the useof XML.

A common resultsrepresentation In orderto getasmuchaspossibleout of XML, acommondoc-
umenttype which facilitatesdocumentexchangeis useful. Becausethe logical structureis
highly dependenon the applicationcontext, definingageneraDTD for thelogical structures
not possible.Onthe otherhand,we think thatit is possibleto defineonegeneral-purposBTD
for thephysicaldocumenstructure Oneattempto dothisin SGML hasbeenpresentedh [3].
We proposedo representhe physicalstructureasin thefollowing simpleexample:

<?xm version="1.0""?7>

<docunent >
<page nunber="1" inage="pagel.gif">
<bl ock type="rect" pos="100, 100" di m="800, 800" >
<t ext bl ock>

<line font="tinmes-b-r-15" pos="100, 100" di m=" 350, 50" >
This is an exanple of the physical

</line>

<line font="helvetica-r-i-15" pos="100, 190" di m="330, 50" >
structure expressed in XM.



</line>
</t ext bl ock>
<bl ock type="rect" pos="550, 100" di m="350, 500" >
<gr aphi c- obj ect type="rect" pos="550, 100" di m="350, 400" >
<t ext bl ock>
<line font="courier-r-r-18" pos="570, 540" di m="200, 60" >
Very readable, isn't it?
</line>
</t ext bl ock>
</ bl ock>
</ bl ock>
</ page>
</ docunent >

The XSLT [11] languagedefinesa standardto transformXML documentsnto other XML
documentsAny XML documentontainingthe sameinformationin a differentformatcanbe
broughtbackto aformatcompliantwith atamgetDTD.

Easy visualization with stylesheets Using the ExtensibleStylesheet.angageXSL [7], XML data
canbe representedh a userdefinedmanner Thereis no needto createcustombrowsersto
visualizetheresultyof arepresentatiosession)asimplestylesheethatdefinegheappearance
of thedatain anXML browseris suficient.

Manipulation of theresults It is verylikely thatin thefuturetherewill exist XML editorswhichare
configurablausingstylesheetsSucheditorswill greatlyfacilitatethedevelopmenbf interactie
documentecognitionsystems.

Evenwithout sophisticateceditors,the manipulationof resultsis alwayspossible XML being
aplaintext. Anotherpossibilityis the manipulationthrougha traditionalwebinterface.

4 Conclusion

XML canopennew possibilitiesin thedocumentecognitiondomain. It allows the exchangeof data
betweendifferentapplications platformsand researchgroups. On the one hand, XML is general
enoughto definea commondenominatofor the documentecognitioncommunity ontheotherhand,
it allows application-specificustomizations.

For ourown futureresearchwewill useXML asstandardiataformatfor thefinal resultaswell as
for all intermediatadata.We needgroundtruthdocumentgor the differentstepsof therecognitionas
well asfor the algorithmsevaluation. We arepresentlycorverting our databasef DAFS documents
into XML.

Thetimeswhereeverybodycreatechis ad-hocdataformataredefinitely over.
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