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1 Intr oduction

The American Heritage Dictionary of the English Language,Fourth Edition offers the following definitions for
“browse”: to inspectsomethingeisurelyandcasually;to readsomethingsuperficiallyby selectingpassageat ran-
dom;to look throughor over (something)asually

Rogets Interactve Thesauruskirst Edition (v 1.0.0)lists thefollowing synorymsfor the“browse” entry: checkover,
dip into, examine feed,flip through,glanceat, graze jnspectoosely leafthrough,nibble,onceover, peruseread riff
throughriffle through,runthrough,scanskim, skip through,surwey, thumbthrough,wander

Browsing and searchingare the two dominantmodesfor exploration offered by information managemensystems,
correspondingo the two dominantinformationseekingoehaiors of people.Browsingis commonlyofferedthrough
a hierarchyimposedon the documenspacehatthe usernavigatesby following parentandchild links.

Cove andWalsh[CW88] have suggestedhatthereareactuallythreeinformationexplorationbehaiors:

e Searchbrowsing;directedsearchwherethe goalis known
e Generaburposebrowsing;consultingsourceghathave ahigh likelihoodof itemsof interest

e Serendipitoudrowsing;purelyrandom

Fromhereon, we will usethe word searchto meandirectedsearchihe qualificationis usedto differentiateit from
genericinformationsearchwhich we referto asinformationexploration. We do not considerserendipitoudrowsing.
Ourgoalis to designa systemthat offerstightly—coupleddirectedsearchandgeneraburposebrowsing.

We assumehatsomesortof hierarchicalorganizationof documentsn the systemnot necessarilyevenly grainedor
complete,forms a browsing structurethat is accessibléo the user Also we assumehat thereexists metadateor
document®therthanthe hierarchicalbrganization.

1.1 Definitions

Document A complete cohesveintelligible dataobjectthatmaybereador consumedy apersorwithoutnecessary
recoursdo otherobjects. It may containary combinationof text, 2-D image,multidimensionaimage,audio,
video, pathtrajectory or otherdatatype. Sometimeseferredto asa multimediadocumentor aninformation
asset.



Targetdocument(s) Thedocument(sjhatthe userwantsor thatfulfill theusersinformationneeds.
Resultset Thesetof documentseturnedby the systemin responseo a queryor to abrowserequest.
Discriminator A commonattribute of a setof documentshatmaybeusedto classifyor divide them.

BrowseNode A nodein aninformationhierarchythatmay containothernodesor final documentsAlso referredto
asacategory.

1.2 Tightly—coupled searching and browsing

Mostinformationsystenseparatsearchingandbrowsingunnecessarilyidely. For example thereis oftenaseparate
searchpagethattakesonebackto the root nodeevenif onehasalreadyspenttime browsingto find the approximate
targetdocumentocation. Or elsethe mannerin which aresultsetis presentedr thethingsthatcanbe donewith one
aredifferentfrom whattheusermaydowith staticbrowsenodes.Sincemostinformationexplorersuseacombination
of searchandbrowsestepsin non-strictlyalternatingsequenc§CP95 DSGO03, the systemshouldallow whicheveris
the currentinformationseekingoehavior of the userto be performedyregardlesof systemstate.ldeally it shouldalso
allow the samesetof operationdo be performedon a queryresultsetthatcanbe performedon a brovsenode.

Thus,onecanstatethetwo fundamentatesignprinciplesfor unifying brovseandsearchTo tightly couplethesetwo
informationexplorationstratgiesa usermust

1. Beableto performeithera hierarchynavigation (browse)or a querysubmissior(searchperationat ary step
of aninformationexplorationsessiorwithout losing the currentstateandbe presentedvith a new view thatis
consistentvith the currentstate.

2. Be ableto performthe samesetof operationn the currentresultsetregardlesof whetherthatresultsetwas
obtainedthrougha querysubmissioror a hierarchynavigationstep.

Whatever featuresare offered by the systemfor either browsing or searchingmust be accessibleduring ary step
in a sequencef searchand browse steps,regardlessof that sequence.This is what we meanby tightly—coupled
searchingandbrowsing. The exampleofferedearlierof having the searchfunction only availablefrom the root node
of the browsing hierarchyviolatesthe first principle. As anotherexample,the MEERCAT (Multimedia Enhanced
Exploration, Retrieval and Categorization) systemallows nodescorrespondingo assetcollectionsundera browse
nodeto be downloadedto the clientasZip files. To satisfythe seconddesignprinciple, the samefunctionality hasto
beallowedonresultsetsobtainedrom queries possiblywith alimit onthetop N matchingitems.

In the following sectionswe presentsometechniquego achieve a tightly—coupledunified searchingand browsing
framework.

2 Search after Browse: Hierar chy—constrainedsearching

Very often the useris ableto narrav the desiredsetof documentsvery well using the static navigation hierarchy
providedby the designerIn this case they navigatedown to the nodewherethe systemorganizationdoesnot match
their desireddiscriminatorcharacteristicand then use search. Most good information hierarchies,suchas Yahoo
(http://www.yahoo.com)pr the OpenDirectory project(http://dmoz.og), allow this. Figurel illustratesthe process.
The userimplicitly selectsthe subsebf the documentspacespannedy the subtreeunderthe currentbrowsenode.
This documenspacesubseis thenfilteredthroughthe queryto presentheresultset.ldeally the systemshouldmake

useof theusersavigationto optimizethe queryexecutionprocesstself, notjustto remose documentgrom theresult
setthatarenotin the browsingsubtree.



Figure 2 shaws the resultsof a global and hierarchy—constrainedearchin the MEERCAT system. The query
“meta=cravd” (searchingor imagescontainingcrowds of humanfaces)yields a 38—itemresultsetwith targetdoc-
umentsfrom stock photo collectionswhen executedon the entire documentspace(first screenshot)anda smaller
27-itemresultsetwhenexecutedon the“User Collections”subtree.
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Figurel: Searchingafterbrowsing: hierarchy—constraineskarch.

3 Browseafter search: Dynamic browse—trees

A resultsetis essentiallya re-orderingof the entire documentspacewith a dynamicallyspecifiedorderingcriterion
(similarity to thequery). If thedocumenspacehasstructureto begin with, theresultsetneednot be a serialordering
of matchingdocumentswith possiblerelevancerankingsandsummariesinsteadan organizationcanbeimposedon
it. Thisorganizationcanbe achievzedin thefollowing ways.

3.1 Separatingdocumentfrom categorymatches

Yahooand otherinformation directoriescommonlyreturn category matchedn additionto individual item matches.
Theseare categorieswhich directly matchthe queryterms,not just categorieswhich containsomematchingdocu-
ments.Figure3 shavs catgyory matchesn MEERCAT. Searclresultsetsareinstantiatedas(special)browsingnodes
andmatchingcateyoriesarerepresente@slinks. The query“any=food” resultsin two cateyory matchesaswell as
individualimagematches.
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Figure2: Screenshotsf (a) non-constrainedlobaland(b) hierarchy-constraineskearcHor imageswith crovdsin the MEERCAT
system:(a) returns38 matchesn theentirecollectionwhile (b) returns27 matchesinderthe“User Collections”browvsing node.
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