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1 Intr oduction

The American HeritageDictionary of the English Language,Fourth Edition offers the following definitions for
“browse”: to inspectsomethingleisurelyandcasually;to readsomethingsuperficiallyby selectingpassagesat ran-
dom;to look throughor over (something)casually.

Roget’s InteractiveThesaurus,FirstEdition(v 1.0.0)lists thefollowing synonymsfor the“browse”entry: checkover,
dip into, examine,feed,flip through,glanceat,graze,inspectloosely, leaf through,nibble,onceover, peruse,read,rif f
through,riffle through,run through,scan,skim,skip through,survey, thumbthrough,wander.

Browsing andsearchingare the two dominantmodesfor explorationofferedby informationmanagementsystems,
correspondingto thetwo dominantinformationseekingbehaviors of people.Browsingis commonlyofferedthrough
a hierarchyimposedon thedocumentspacethattheusernavigatesby following parentandchild links.

CoveandWalsh[CW88] havesuggestedthatthereareactuallythreeinformationexplorationbehaviors:

� Searchbrowsing;directedsearch;wherethegoalis known

� Generalpurposebrowsing;consultingsourcesthathaveahigh likelihoodof itemsof interest

� Serendipitousbrowsing;purelyrandom

Fromhereon, we will usethe word searchto meandirectedsearch;the qualificationis usedto differentiateit from
genericinformationsearchwhich we referto asinformationexploration.We do not considerserendipitousbrowsing.
Our goalis to designasystemthatofferstightly–coupleddirectedsearchandgeneralpurposebrowsing.

We assumethatsomesortof hierarchicalorganizationof documentsin thesystem,not necessarilyevenly grainedor
complete,forms a browsing structurethat is accessibleto the user. Also we assumethat thereexists metadatafor
documentsotherthanthehierarchicalorganization.

1.1 Definitions

Document A complete,cohesiveintelligible dataobjectthatmaybereador consumedby apersonwithoutnecessary
recourseto otherobjects.It maycontainany combinationof text, 2-D image,multidimensionalimage,audio,
video,pathtrajectory, or otherdatatype. Sometimesreferredto asa multimediadocumentor an information
asset.
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Target document(s) Thedocument(s)thattheuserwantsor thatfulfill theuser’s informationneeds.

Result set Thesetof documentsreturnedby thesystemin responseto a queryor to abrowserequest.

Discriminator A commonattributeof a setof documentsthatmaybeusedto classifyor divide them.

BrowseNode A nodein aninformationhierarchythatmaycontainothernodesor final documents.Also referredto
asa category.

1.2 Tightly–coupled searching and browsing

Most informationsystemseparatesearchingandbrowsingunnecessarilywidely. For example,thereis oftenaseparate
searchpagethat takesonebackto theroot nodeevenif onehasalreadyspenttime browsingto find theapproximate
targetdocumentlocation.Or elsethemannerin whicha resultsetis presentedor thethingsthatcanbedonewith one
aredifferentfrom whattheusermaydowith staticbrowsenodes.Sincemostinformationexplorersuseacombination
of searchandbrowsestepsin non-strictlyalternatingsequence[CP95, DSG03], thesystemshouldallow whichever is
thecurrentinformationseekingbehavior of theuserto beperformed,regardlessof systemstate.Ideally it shouldalso
allow thesamesetof operationsto beperformedon a queryresultsetthatcanbeperformedona browsenode.

Thus,onecanstatethetwo fundamentaldesignprinciplesfor unifying browseandsearch.To tightly couplethesetwo
informationexplorationstrategiesausermust

1. Be ableto performeithera hierarchynavigation(browse)or a querysubmission(search)operationat any step
of aninformationexplorationsessionwithout losingthecurrentstateandbepresentedwith a new view that is
consistentwith thecurrentstate.

2. Be ableto performthesamesetof operationson thecurrentresultsetregardlessof whetherthatresultsetwas
obtainedthrougha querysubmissionor a hierarchynavigationstep.

Whatever featuresare offered by the systemfor either browsing or searchingmust be accessibleduring any step
in a sequenceof searchandbrowsesteps,regardlessof that sequence.This is what we meanby tightly–coupled
searchingandbrowsing. Theexampleofferedearlierof having thesearchfunctiononly availablefrom theroot node
of the browsing hierarchyviolatesthe first principle. As anotherexample,the MEERCAT (Multimedia Enhanced
Exploration,Retrieval andCategorization)systemallows nodescorrespondingto assetcollectionsundera browse
nodeto bedownloadedto theclient asZip files. To satisfytheseconddesignprinciple,thesamefunctionalityhasto
beallowedonresultsetsobtainedfrom queries,possiblywith a limit on thetop N matchingitems.

In the following sectionswe presentsometechniquesto achieve a tightly–coupledunified searchingandbrowsing
framework.

2 Search after Browse:Hierar chy–constrainedsearching

Very often the useris able to narrow the desiredsetof documentsvery well using the staticnavigation hierarchy
providedby thedesigner. In this case,they navigatedown to thenodewherethesystemorganizationdoesnot match
their desireddiscriminatorcharacteristicand then usesearch. Most good information hierarchies,suchas Yahoo
(http://www.yahoo.com)or theOpenDirectoryproject(http://dmoz.org), allow this. Figure1 illustratestheprocess.
Theuserimplicitly selectsthe subsetof the documentspacespannedby thesubtreeunderthecurrentbrowsenode.
Thisdocumentspacesubsetis thenfilteredthroughthequeryto presenttheresultset.Ideally thesystemshouldmake
useof theusersnavigationto optimizethequeryexecutionprocessitself, not just to removedocumentsfrom theresult
setthatarenot in thebrowsingsubtree.
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Figure 2 shows the resultsof a global and hierarchy–constrainedsearchin the MEERCAT system. The query
“meta=crowd” (searchingfor imagescontainingcrowdsof humanfaces)yieldsa 38–itemresultsetwith targetdoc-
umentsfrom stockphotocollectionswhenexecutedon the entiredocumentspace(first screenshot),anda smaller
27–itemresultsetwhenexecutedon the“UserCollections”subtree.

Browsing hierarchy

Browsing subtree

Result set

Query

Document space

Figure1: Searchingafterbrowsing: hierarchy–constrainedsearch.

3 Browseafter search: Dynamic browse–trees

A resultsetis essentiallya re-orderingof theentiredocumentspacewith a dynamicallyspecifiedorderingcriterion
(similarity to thequery).If thedocumentspacehasstructureto begin with, theresultsetneednot bea serialordering
of matchingdocumentswith possiblerelevancerankingsandsummaries.Insteadanorganizationcanbe imposedon
it. Thisorganizationcanbeachievedin thefollowing ways.

3.1 Separatingdocumentfr om categorymatches

Yahooandotherinformationdirectoriescommonlyreturncategory matchesin additionto individual item matches.
Thesearecategorieswhich directly matchthe queryterms,not just categorieswhich containsomematchingdocu-
ments.Figure3 showscategorymatchesin MEERCAT. Searchresultsetsareinstantiatedas(special)browsingnodes
andmatchingcategoriesarerepresentedaslinks. Thequery“any=food” resultsin two category matchesaswell as
individual imagematches.
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Figure2: Screenshotsof (a)non-constrainedglobaland(b) hierarchy-constrainedsearchfor imageswith crowdsin theMEERCAT
system:(a) returns38 matchesin theentirecollectionwhile (b) returns27matchesunderthe“UserCollections”browsingnode.

4


