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INTERACTIVE CONTENT GUIDE FOR
TELEVISION PROGRAMMING

2
televisionprogramming,whichmaybeprovidedby multiple
informationsourcesandserviceproviders,via a communi­
cationnetwork.

CROSSREFERENCETO RELATED
APPLICATIONS BRIEF SUMMARY OF THE INVENTION

BRIEF DESCRIPTIONOF THE DRAWINGS

A morecompleteunderstandingof the presentinvention
may be derivedby referringto the detaileddescriptionand
claims when consideredin conjunctionwith the following
Figures, wherein like referencenumbersrefer to similar
elementsthroughoutthe Figures.

FIG. 1 depictsan exemplarynavigationinterfacedisplay
screenat a relatively low magnificationlevel;

FIG. 2 depictsaportionofthenavigationinterfacedisplay
screenof FIG. 1 at a relatively high magnificationlevel;

FIG. 3 is a portion of the navigation interface display
screenof FIG. 1, representinga different display state;

FIG. 4 is a schematic representationof an example
selectionitem;

FIG. 5 is a schematic representationof an example
selectionitem;

FIG. 6 is a schematicrepresentationof a navigation
interface display system in which the techniquesof the
presentinventionmay be implemented;

FIG. 7 is a schematicrepresentationof an exemplary
interface server architecturethat may be utilized in the
systemshownin FIG. 6;

FIG. 8 is a schematicrepresentationof a set-toppresen­
tation layer;

FIG. 9 is a schematicrepresentationof a time-shifting
elementin a first state;

FIG. 10 is a schematicrepresentationof a time-shifting
elementin a secondstate;

FIG. 11 is a flow diagram of a navigation element
operationprocessaccordingto onepracticalembodimentof
the presentinvention;

FIG. 12 is a flow diagramof a userinteractionprocess;
FIG. 13 is a flow diagramof a zoomprocessaccordingto

onepracticalembodimentof the presentinvention;
FIG. 14 is a flow diagramof a time shifting process;
FIG. 15 is a flow diagramof a changeselectionprocess;

Thepresentinventionprovidesa systemfor generatingan
interactivenavigationinterfacefor display at an end user
device suchas a televisionmonitor. In accordancewith a
preferredembodiment,theenduserdevicemerelyfunctions
as a display element; the navigation interface itself is
generated,maintained,andprocessedby oneor moreremote
components,such as a server or a separateprocessing
apparatuscoupledto the display element.The navigation

15 interfaceis configuredto allow a userto intuitively, effec­
tively, andeasily determinethe broadcaststatusassociated
with a largenumberof contentproviders,channels,stations,
or the like. Thenavigationinterfaceutilizes a magnification
(zoom) feature along with a hierarchicalprotocol for the

20 displayof activeselectionitemsrepresentingdifferent infor­
mation sourcesor programs.In this respect,the navigation
interfacedisplaysonly a limited numberof activeselection
items at an initial magnificationlevel and introducesaddi­
tional active selectionitems as the magnificationchanges.

25 The interactivenavigationinterfacemay include a nnmber
of additional featuresdesignedto enhancethe display of
useful informationto the userandto makeit easierfor the
userto view and locate appropriatecontent.

FIELD OF THE INVENTION

BACKGROUND OF THE INVENTION

This applicationclaimspriority ofU.S. provisionalpatent
applicationSer.No. 60/195,955,titled "Method andAppa­
ratus for Providing StreamingMedia in a Communication
Network," filed Apr. 10, 2000. This applicationis a con- 10

tinuation-in-partof U.S. patentapplicationSer.No. 09/746,
149, titled "Interactive Display Interface for Information
Objects,"filed Dec. 22, 2000now abandoned.

The prior art is repletewith communicationand enter­
tainmentsystemsthat provide information in different for­
matsto manyusers.For example,digital cableandsatellite 30

televisionsystems,which arenow commonplace,cantrans­
mit audioandvideocontentto a singlehomeusinghundreds
of different channels;the largenumberof video andmusic
channelscanbe overwhelmingto many users.Insteadof a
relatively small numberof traditional radio and television

35
stations available in major metropolitan markets or via
standardcableor satellitesystems,usersarepresentedwith
thousandsof possibilities.Neverbeforehastherebeensuch
a vast selectionof alternatives,with broadcastersproviding
everyimaginablepermutationfor everyconceivableareaof
interest,from mainstreampopularmusicto themostobscure 40

and unlikely niches.
Televisionviewersoften havedifficulty searching,locat­

ing, viewing, andrecordingsuitablecontentdueto thevast
numberof availablechannelsand/or contentsources.For 45

example,the large quantity of availablebroadcaststations
presentsaparadox:while usersundoubtedlybenefitfrom the
unprecedentednumber of choices in genre and content
which broadcastersprovide, they cannot easily and effi­
ciently selectfrom amongthe hundredsof stations,chan- 50

nels, and/or entities broadcastinga given type of music,
video,or program.In addition,viewerscannotidentifY what
is interesting, relevant, or available, or determine other
characteristicsof the availablebroadcasts.

Current solutions employed in conjunction with cable 55

television set-top boxes and satellite television decoders
typically operate in a primitive manner. These devices
usually display information in a text format or by showing
every availablestationor channelin a long list. Due to the
limited size and resolutionof a television screendisplay, 60

pagingthroughlong lists of channelscanbe a tediousand
frustrating process.While this type of interfacemay argu­
ably beconsideredadequatein manycurrentenvironments,
it is unsuitablefor systemshaving a very large numberof
contentproviders,stations,and/orchannelsto choosefrom. 65

Accordingly,thereis aneedin theindustryfor aneffective
andintuitive systemfor locating,identifying, anddisplaying

The present invention relates generally to interactive
menu interfaces for identifYing content provided via a
communication system. More particularly, the present
invention relatesto a systemfor retrieving televisionpro­
gramming information and for generatingan interactive
navigationinterfacefor displayingsuchtelevisionprogram­
ming information.
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FIG. 16 is a flow diagramof an interfacedisplaypresen­
tationprocessaccordingto onepracticalembodimentof the
presentinvention; and

FIG. 17 is a flow diagramof an interfacerequestprocess.

DETAILED DESCRIPTIONOF A PREFERRED
EMBODIMENT

Thepresentinventionmaybedescribedhereinin termsof
functional block componentsandvariousprocessingsteps.
It shouldbe appreciatedthat suchfunctional blocksmay be
realizedby anynumberofhardwarecomponentsconfigured
to performthe specifiedfunctions.For example,thepresent
invention may employ various integratedcircuit compo­
nents, e.g., memory elements, digital signal processing
elements,logic elements,look-up tables,andthelike, which
maycarryout a varietyof functionsunderthecontrolof one
or moremicroprocessorsor othercontrol devices.In addi­
tion, thoseskilled in the art will appreciatethat the present
inventionmay bepracticedin conjunctionwith any number
of data transmission protocols and that the systems
describedhereinaremerelyexemplaryapplicationsfor the
invention.

It shouldbe appreciatedthat the particularimplementa­
tions shown and describedherein are illustrative of the
inventionand its bestmodeandare not intendedto other­
wise limit the scopeof the inventionin anyway. Indeed,for
the sake of brevity, conventional techniques for signal
processing,data transmission,signaling, network control,
and other functional aspectsof the systems(and the indi­
vidual operatingcomponentsof the systems)may not be
describedin detail herein.Furthermore,theconnectinglines
shownin thevariousfigurescontainedhereinareintendedto
representexemplaryfunctionalrelationshipsand/orphysical
couplingsbetweenthevariouselements.It shouldbe noted
that many alternativeor additional functional relationships
or physical connectionsmay be present in a practical
embodiment.

Overview
The presentinvention providesend userswith an inter­

active navigationinterfacethat makesit easy for the end
usersto view a plurality of graphical symbols,navigation
objects,or selectionitemscorrespondingto differentcontent
sources,programminginformation, or the like. In practical
deployments,the presentinvention is suitable for use in
connection with television programming schedules,
recordedprograms,streamingmedia (audio and/or video)
broadcastinformation, or the like. The presentinvention
providesuserswith agraphicaldisplaymetaphorthat is easy
to understandandis capableof organizinganddisplayinga
largeamountof informationin an intuitive andeasy-to-use
format. Theuser'sexperienceis enhancedby displayingthe
information using a suitable metaphoror theme that is
graphical, dynamic, interactive,and enjoyableto use. For
example,theprogramguidemayutilize a geographicalmap
analogyhavingnavigationobjectsthat appearas a number
of islands or land massescorrespondingto different pro­
gramming genres.Alternatively, the program guide may
categorizecontentusing navigationobjectsthat appearas
representationsof animals, buildings, vehicles, people,
books,or any numberof graphicalobjects.The interactive
interfaceleveragesspatialmemoryto allow usersto quickly
re-locatemedia items that they found during a previous
viewing.

In lieu of a traditional list-basedapproach,thenavigation
interfacedisplaysprogramminginformation in conjunction
with ahierarchyofgraphicalnavigationobjectsgeneratedin

4
a format suitablefor usewith a televisionmonitor. In the
preferredimplementation,thenavigationinterfacefeaturesa
mythical group of islands, eachwith a set of symbols or
icons (referredto hereinas "selectionitems") representing
available broadcasters,service providers, program titles,
broadcastingnetworks,or thelike. In this preferredembodi­
ment' different regionsare labeledto representa different
genreor category,with relatedselectionitemslocatedwithin
the appropriateregion. In addition, logical sub-regionsrep-

10 resentsubsetsor subcategoriesof a genre.For example,one
massiveisland representingsports programmingmay be
identified as "Sports." One portion of this island may be
dedicatedto baseball,anothermay relateto golf, andso on.

The contentguide can display featuresin a two-dimen-
15 sionalmanneror in a threedimensionalperspective.Theend

usercan zoom in and out, selecta categorized navigation
object, select an active selectionitem to view additional
information regarding the associatedcontent, and access
otherrelatedfimctions. In accordancewith oneaspectof the

20 presentinvention, the contentguide is dynamic in that it
reflectsreal-timeoperatingconditionsand/orprogranlilling
characteristics.For example,the appearanceof the active
selectionitemsmaychangedependinguponwhatcontentis
beingbroadcast,the level of interestto theuser,whetherthe

25 selectionitems are markedas personal"favorites," or any
othercriteria.

In the preferredimplementation,the interactivenaviga­
tion interfaceemploysa naturalhierarchicalscheme,which
enablesit to supportthousandsof mediasourcesandchan-

30 nels without overwhelming the user. An analogy to this
schemeis a roadmapwherethemostimportantinformation,
e.g., major cities and highways, is displayedprominently
and more obscure information, e.g., two-lane roads and
small towns, is displayedin a less pronouncedmanneror

35 perhapsonly displayedon a more detailed (or magnified)
map view.

A practical implementationof the presentinventionmay
residein a numberof softwareelementsthat resideat oneor
moreprocessinglocations.In accordancewith oneembodi-

40 ment, the softwareis configuredto operatein conjunction
with any Java-basedweb serverplatform operatingopen
databaseconnectivity(ODBC) or SQL compliantdata.This
ensuresthat the back-endis highly scalable,robust,distrib­
utable, and easy to maintain. The interactive navigation

45 systemcan be configuredto be entirely serverbasedand
capableof automaticallyscalingits featuresto thecapability
of theclient presentationdevice.Consequently,theenduser
neednot performanydownloading,softwareinstallation,or
hardwarereconfiguring. In addition, ongoingmaintenance,

50 changes,andenhancementsto the navigationinterfacesys­
tem canbe centralizedat a serverand canbe madecom­
pletely transparentto the enduser.Alternatively, the navi­
gation system can be configured such that most of the
display processingand formatting is performedlocally by

55 the presentationlayer. With this arrangement,the presenta­
tion layer needonly communicatewith a serverto obtain
programmingdata or to obtain modifications to general
characteristicsof the navigationinterfaces,e.g., the graphi­
cal theme,the numberof navigationobjects,the numberof

60 selectionitems,thecategorizationoftheselectionitems,and
the like.

Thesystemarchitectureis alsocapableof storingenduser
personalizationdatain an industrystandardSQL datastore.
Thus,broadcastserviceprovidersemployingthenavigation

65 systemcanuseonlineanalyticalprocessing(OLAP) tools to
extractcritical demographicdataaboutthe endusers,thus
enabling more efficient marketing, advertising, and pro-
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Navigationinterfacedisplay 100 may be subdividedinto
a numberof generalelementsor components.For example,
display 100 may generallyinclude an information element
102 and a navigationelement104. As describedin more
detail below, information element102 and navigationele­
ment 104 may each include or be associatedwith any
number of additional functional elementsor display ele­
ments.Briefly, navigationelement104preferablyincludesa
numberof navigationobjects that graphically representa

10 grouping of programs, and each navigation object may
includeany numberof selectionitemsassociatedtherewith.
The selectionitems preferablycorrespondto specific tele­
vision programsavailablefrom the contentprovider.

Information element 102 preferably contains "live" or
15 real-timeinformationregardingthecurrentlyselectedselec­

tion item and/or the currently selectednavigationobject.
Suchinformationmaychangein accordancewith variations
in the broadcastor progranlilling status,the specificcontent
requestedby the user, or any other variable criteria. In

20 various embodiments,the displayed selection items may
representany broadcastinformation, audio programs,tele­
vision networks,pay per view programs,video on demand
programs,locally recordedvideo programs,and anycom­
bination thereof. Accordingly, the content of information

25 element102 may vary dependingon the particularapplica­
tion, and such contentneednot be limited any particular
form of programming.

In accordancewith thepracticalembodimentillustratedin
FIG. 1, the displayed selection items representcable or

30 satellitetelevisionstations.In responseto theselectionofan
activeselectionitemonnavigationelement104, information
element102 displays information relatedto the program­
ming associatedwith the respectivestation.In this respect,
the selectionof an active selectionitem may prompt the

35 display of additional data or causethe navigationdisplay
systemto perform further relatedprocesses.For example,
informationelement102 may containthe station,network,
or channelname,a stationidentifiersuchasanalphanumeric
characterstring, an icon or logo associatedwith the station

40 or program,the title of the programcurrentlybeingbroad­
cast, the start andendtimes of the program,and/ora brief
descriptionor summaryof the program.

Information element 102 may also include a duration
indicator 106 that graphically indicates, in real time, the

45 amountof time remaining in the program, the amountof
time elapsed,and/orthe total durationof the program.The
operationof duration indicator 106 is describedin more
detail below in connectionwith FIGS. 4 and5. Information
element102 may also include a preview area108 (e.g., a

50 "picture-in-picture" window) for displaying a live video
feed of a selectedprogram.

In additionto theabovefeatures,informationelement102
(or otherelementsof display100)may includeany number
of features,including: additionalpull-downor pop-upinfor-

55 mationrelatedto thelistedprograms;VCR or otheraudioor
video recordingcontrol; bandwidth,signal strength,station
reliability, or other quality of serviceparametersrelatedto
the transmissionof the selectedprogram;popularityratings
for the selectedprogram; polling or rating inputs, which

60 allow the user to rate the station or program; and adding
stationsto theuser'slist of "favorites."Informationelement
102 may also leverageknown programlisting technologies
and formats to provide a rich and user-friendlynavigation
experience.

RemoteControl Operation
Thepreferredembodimentdescribedhereinis suitablefor

use with a television system.Accordingly, the navigation

grammingtechniques.Accordingly, in additionto enhancing
the users' experiencesthrough pervasivepersonalization,
serviceproviderscan learnmore about the users'viewing
habitsandaccesspatterns,which allows the serviceprovid­
ers to deliver betterservicesand, ultimately, generatemore
revenue.

In addition to the abovefeatures,the navigationsystem
maybeconfiguredto cooperatewith a setof authoringtools
to allow the creationand managementof navigationinter­
faces,XML configurationfiles to allow easyconnectionto
legacydatabases,andutilities to makedeploymenta simple
process.In onepracticalembodiment,theseadditionaltools
may be accessed(via, e.g., the Internet) by the entity that
deploysthe navigationsystemarchitecture.Suchtools may
communicatewith thesystemserversin a suitablemannerto
enabledirect customizationof interactivenavigationinter­
facesby the broadcastserviceproviders.

NavigationInterfaceDisplay
An exemplarynavigationinterfacedisplay screen100 is

depictedin FIG. 1. As describedin more detail herein, the
navigationsystemgenerates"navigationinterfaces,""navi­
gation elements," "navigation objects," and "selection
items."As usedherein,a "navigationinterface"is generally
definedas the overall graphicaluser interface,which may
includeanynumberof displayscreenscorrespondingto any
numberof different states.A "navigationelement"is gen­
erally definedas that portion of a navigationinterfacethat
includes the navigation objects and selection items. In
practice, the user manipulatesnavigation elementswhen
viewing the programinformation.A "navigationobject" is
generally defined as a graphical feature renderedon a
navigation element,while a "selection item" is generally
definedasa graphicalfeaturerenderedon or proximateto a
navigation object. Each of these graphical elementsare
describedin more detail herein.

As describedin more detail below, display 100 is pref­
erablygeneratedby a systemconfiguredin accordancewith
the presentinvention. Display 100 is shownanddescribed
herein for purposesof illustration; display 100 is not
intendedto limit or restrictthe scopeor applicability of the
presentinvention in any way. Indeed,the specific configu­
rationof display100 mayvary dependinguponthe particu-
lar application,systempreferences,userpreferences,and/or
display devicecharacteristics.For example,any numberof
the following (andother) featuresof display 100 may vary
from application to application: the appearanceof the
graphical navigation objects displayed in the navigation
element;the graphical themeemployedby the navigation
interface;the layoutof thedisplayednavigationobjects;the
numberor arrangementof the selectionitems on the navi­
gation element;the numberor arrangementof descriptive
indicia on the navigationelement;the size or shapeof the
variousdisplayelements;thecolorsusedin display100;and
the type of media,content,or programmingassociatedwith
the selectionandcontrol items.

In addition,the characteristicsof thenavigationinterface
display100mayvary to accommodatedifferentpresentation
devices.Forexample,display100maybe suitablefor usein
connectionwith a remotecontrol devicehaving a limited
numberof directionalnavigationbuttons,function keys, or
menubuttons(suchremotecontrol devicesare commonly
usedto control set-topconverterboxesin cableandsatellite
televisionsystems).Yet anotherembodimentmay utilize a
navigationinterfacedisplayhavingrelatively low resolution
and reducedfunctionality to accommodatesmallerpresen- 65

tation devicessuch as a remotecontrol consolehaving a
small display screen.
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A "context"buttonon the remotecontrol allows the user
to display contentspecificinformation relatedto a selected
navigationobjector a selectednavigationitem.As described
in more detail below, the "context" button may pull up a
menu that lists the different operations available for a
currently selectednavigationobject or item.

As mentionedabove,a practicalembodimentmay utilize
any numberof remotecontrol buttonsthat supportdifferent
featuresof the navigation system. Some of theseremote

10 control buttonsand their relatedfunctionalitiesmay corre­
spondto known or existing features.On the otherhand, it
maybenecessaryto enhancetheexistingfnnctionsof some
remote control buttons to support the features described
herein. In addition, the navigationsystemmay utilize any
numberof remotecontrol buttonsand/orfnnctions that do
not appearon currentremotecontrol devices.

Dynamic NavigationElement
Navigation elementsare suitably configuredto provide

the userwith programminginformationin an easy-to-navi­
gatemanner.In thepreferredmodeof operation,navigation
elementsare dynamic in nature. For example,navigation
element104may include,without limitation, anynumberof
the following features:flashingiconsor symbols;pop-upor
pull-downicons,tables,text boxes,or labelsthatarerespon­
sive to usercommandsor to the movementand/orposition
of a cursorrenderedon thedisplayscreen;symbols,suchas
selectionitems, having variable appearancesthat react to
variouscriteria;programlisting anddescriptionsthatchange
in accordancewith the user's navigation of the display;
zooming(magnification)capabilities;andpanningor scroll­
ing capabilities.In addition,navigationelement104maybe
dynamicallyupdatedin responseto thereal-timechangesin
programlistings. As describedabove,the displayedselec­
tion items may representvarious typesof dataor informa-

35 tion dependinguponthe particularapplicationof the inven­
tion. In this respect,the selectionitems canrepresentor be
associatedwith broadcastinformation,radio programs,tele­
vision or radio networks,pay per view programs,video on
demandprograms,locally recordedvideos,and anycombi­
nationthereof.

In one embodiment,the zooming feature facilitates the
progressivescaling of a displayednavigationobject (or a
portion thereof) that gives the visual impressionof move­
mentof all or part of a displaygroup towardor away from
anobserver(seethedefinitionof"zooming"containedin the
IBM Dictionary of Computing,8tb edition, 1987). In other
words, the zoomingfeaturecausesthe display of the navi­
gationelementor navigationobjectto changefrom a distant
view to a closeview, andvice versa,asthoughthe enduser
were manipulating a telescope,a magnifying glass, or a
zoom lens of a camera.Alternatively, the zooming feature
may enablethe navigationsystemto display a plurality of
navigation objects at a relatively low resolution on one
display screen,onenavigationobject at a relatively higher
resolution on another display screen, and a plurality of
navigation sub-objects(correspondingto one navigation
object) at yet a higher resolution on yet anotherdisplay
screen.Similarly, a panningfeaturecan facilitate the pro­
gressivetranslatingof a displayednavigationelement(or a
portion thereof) that gives the visual impressionof lateral
movementof the image (see the definition of "panning"
containedin the IBM Dictionaryof Computing,8th edition,
1987).Thesevisualcharacteristicsofthenavigationelement
104 provide a realistic visual simulationto the enduser.

The particular"screenshot" shown in FIG. 1 reflects a
momentfrozenin time.At this moment,navigationelement
104is associatedwith a specificmagnificationlevel, e.g.,the

systemcan be designedto accommodateremote control
operationsand functions. For the sake of convenience,a
numberof exemplaryremotecontrol commandsand their
respectivefunctions will be describedhereinin connection
with different featuressupportedby the navigationsystem.
It shouldbe appreciatedthat the navigationsystemmay be
alternatively (or additionally) configured to support on­
screenmenu functions or an on-screenpointing device
controlledby a remotecontrol, a mouse,a touchpad,or the
like.

A "guide" button on the remote control functions to
activatea channelguide(theinterfacedescribedherein)that
allowstheuserto view, search,locate,andselecta television
programvia a numberof navigationobjectsand selection
items. If the channel guide is currently displayed, the 15

"guide" buttoncanbe activatedto switchbackinto the full
screenvideo mode.

Directional arrow buttons(e.g., up, down, right, andleft
arrows) on the remotecontrol enablethe user to navigate
betweennavigation objects, selectionitems, menu items, 20

lists, andthe like. The specific fnnction of eachdirectional
arrow buttonmay vary dependinguponthe currentstateof
display 100.

Forwardandbackwardbuttonsontheremotecontrolmay
be usedto advancea time shift display element(described 25

in moredetailbelow)forwardor backwardin time. Onmany
platformswith recordingcapabilities,thesebuttonsmayalso
fnnction as the fast forward andrewind buttons.

"Zoom in" and"zoomout" buttons(e.g.,buttonsmarked
"+" and"-") on the remotecontrol fnnction to control the 30

zoom or magnification level for the current navigation
elementor for specific navigationobjects. On most plat­
forms, these buttons can also fnnction as the channel
up/down buttons or the pageup/downbuttons,depending
uponthe currentoperatingmode.

A "menu"buttonon the remotecontrolmay function in a
conventional manner to pull up a main menu (or any
designatedmenu) from any location or state within the
navigationsystem.

A "jump" or "recall" button on the remotecontrol pref- 40

erablyfnnctionsto immediatelydirect the userto a specific
locationmaintainedby thenavigationsystem.For example,
the usercanenteran alphanumericcode(e.g., a three-digit
number)thatuniquelyidentifiesa specificnavigationobject,
thenpressthe ')ump"buttonto causethenavigationsystem 45

to displaythenavigationobjectcorrespondingto theentered
code.Thus, theusercanmemorizethe codescorresponding
to any numberof navigationobjects and use the "jump"
buttonasa shortcutto traversethenavigationelements.The
"jump" buttonmay also function in a conventionalmanner 50

(whenthe televisionsystemis in thenormalviewing mode)
to return to a previous channelor to jump betweentwo
channels.

A "display" buttonon theremotecontrol may functionto
togglethe visibility of a schedulebox (describedbelow) or 55

a channel listing correspondingto a highlighted selection
item. This feature allows the user to quickly view a time
scheduleof programmingfor a selectedchannelor station.
On mostplatforms,the "display" buttoncanalsobeusedin
the viewing mode to show a summary of progrannning 60

information for the currentprogram.
A "select,""enter,"or "OK" buttonon theremotecontrol

fnnctions in a conventionalmannerto enablethe user to
select displayeditems and to enablethe user to activate
features.For example,the "select" button can be usedto 65

select highlighted menu items, to activate viewing of a
highlightedselectionitem, or the like.
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matterrepresentedby theselectionitems.Thus,anavigation
elementmayexhibit dynamicre-mappingof selectionitems
onto different navigationobjects in responseto program­
ming changesor othercriteria.Forexample,a selectionitem
representingthe stationRBO may appearon the "Movies"
object 122 during the broadcastof a movie and automati­
cally shift to the "Sports"object 120 if a sportingeventis
broadcastafter the movie. In addition, different selection
items may dynamicallyappearor disappearin responseto

10 the characteristicsor availability of progrannning.
As depictedin FIG. 1, a given navigationobject (e.g.,

"Music" object 118) may have no visible selectionitems
displayedat any particularmagnificationlevel. Indeed,at
thehighestlevel, navigationelement104maybeconfigured

15 such that no individual selection items are displayed.
Whetheror not a givennavigationobject includesselection
items canbe governedby any suitablecriteria suchas the
numberof availableprogramsor channels,thepopularityof
the category,enduserpreferences,or the like.

As describedabove,a usercan traversenavigationele-
ment 104 using a remotecontrol device,and/orotheruser
interfacedevices(e.g., a mouse,a keyboard,a trackball, a
joystick, a touchpad,etc.). In accordancewith oneaspectof
the presentinvention, navigationelement104 canbe navi-

25 gatedandtraversedin anintuitive andeasymanner.Theuser
may engage "zoom" buttons or directional buttons for
purposesof zooming and selectingobjectsand items. The
usercanhighlight a particularselectionitem andselectthat
item to view thecorrespondingprogram.For example,FIG.

30 1 depictsselectionitem 116 (for the BRAVO channel)in a
highlightedmode;theusermaypressthe"select"or "enter"
button to view this channel,pressthe "display" button to
view the schedulebox correspondingto this channel, or
pressthe"context"buttonto view informationrelatedto the

35 currentprogramonthis channel.In addition,theusercanuse
the directional buttons to highlight a specific navigation
object. For example, FIG. 3 depicts a different state of
navigationelement104 in which navigationobject118 (the
"Music" region) is selected.A practical embodimentmay

40 highlight the selected objector alter the appearanceof the
unselectedobjectsanditemsto highlight the selectedstatus.
Whena navigationobject is highlighted,the usermaypress
the "select" button or the "zoom" button to magnifY the
object, or pressthe "context" button to view information

45 relatedto thecategoryrepresentedby the selectedobject. In
practice,the navigationsystemallows the userto traverse
betweenneighboringselectionitemsandnavigationobjects,
andtheappearanceof navigationelement104maydynami­
cally changeas the usertraversesbetweenselectionitems

50 andnavigationobjects.
Suchzoomingandrepositioningmay also be controlled

by externaleventsthat do not require the userto initiate a
zoom or positioningcommand.For example,the interface
display systemmay receivea jump requestto display the

55 region labeled"Movies." In response,the navigationele­
ment104 may be adjustedto focus on that region.Embodi­
mentsthat implementcontinuouszoomingand/orcontinu­
ous panningmay haveintuitive navigationcapabilitiesthat
allow theuserto easilypan,zoom,or scroll overnavigation

60 element104 usingan interfacedevice,e.g.,by clicking and
draggingthe cursorto repositionnavigationelement104.

As describedabove, many televisionsand set-top con­
verters are controlled by remote control devices having
limited navigation capabilities (many of these devices

65 merely includefour directionalcontrol buttons).Traversing
throughan interactiveinterfacecan be difficult with such
remotecontrol devices,particularlywhenthe interfacedis-

lowestmagnificationlevel. At this level of minimum mag­
nification, theentiregeographyor "world" maybedisplayed
with a limited numberof visible andactiveselectionitems.
Altematively, at this level of minimum magnification, the
categorized navigationobjectscanbedisplayedwithout any
representativeselectionitemsdisplayedthereon(in suchan
embodiment,selectionitemscanbedisplayedwhentheuser
increasesthe zoom or when the user selectsa particular
navigationobject).With brief referenceto FIG. 2, the same
navigationinterfacedisplay 100 is shownhavinga naviga­
tion element110depictedat a highermagnificationlevel. In
apracticalembodiment,thenavigationelementsmaybetwo
dimensionalrenderingshavingthreedimensionalcharacter­
istics such as shading and perspective.Altematively, the
navigationelementsmayutilize threedimensionalrendering
and appropriatethree dimensionalnavigation capabilities
(zooming,panning,rolling, tilting, etc.).

For the examplethemedescribedherein,navigationele­
ment 104 may contain any number of distinct graphical
featuressuchas geographicalland masses,oceans,islands, 20

or continents.Suchgraphicalfeaturesmay containstreets,
cities, buildings, rooms, landscapes,floor plans, and other
elements.Of course,navigationinterfacedisplay 100 need
not employ a geographicalmap analogy;display 100 may
utilize any suitabledesignor graphicalfeatures(e.g., label­
ing, icons, coloring, or grouping of navigationitems) for
purposesof categorizationand organizationof the various
selectionitems that representthe availablechannels,pro­
grams,or networks.Consequently,in lieu of a geographical
theme,display 100 may employ graphicalobjectsand fea­
tures that representany suitable theme, e.g., a carnival
theme,a solarsystemtheme,an abstracttheme,a container
theme,a library theme,or the like. In the preferredembodi­
ment,aplurality of symbols,renderedasselectionitems,are
displayedin a distributedmannerover navigationelement
104. For example,navigationelement104 includesa selec­
tion item 112representingthestationESPN,a selectionitem
114 representingthe station RBO, a selection item 116
representingthe station BRAVO, and a number of other
selectionitemsrepresentingotherstationsor channels.Sets
of selectionitems aredisplayedon or proximateto specific
navigationobjectsof navigationelement104 andsubsetsof
selectionitemsmaybedisplayedonor proximateto specific
areasor regionswithin onenavigationobject.

Eachnavigationobjectonnavigationelement104maybe
labeledto representa different genre,category,or subject,
with appropriateselection items displayed on or near a
related navigation object. For example, one navigation
object 118 includesthe label "Music" to identify that the
associatedselectionitemsrepresentmusic stations,suchas
MTY, andVR], or specific programmingrelatedto music.
Anothernavigationobject120 includesthelabel "Sports"to
identify that the residentselectionitems representstations
that broadcastsportsprogrammingor specific sportspro­
grams.Yet anothernavigationobject122 includesthe indi­
cia "Movies" to identifY that the residentselectionitems
representstationsthat broadcastfull-length motion pictures
or specificmovieprograms.Althoughnotnecessarilyshown
in FIG. 1, navigationelement104 may includeany number
oflabeledobjectsor regions,suchasNews,Movies,Family,
Comedy, Shopping,and Network. In a practical embodi­
ment, somestationsor channelsmay haveduplicateselec­
tion items associatedwith morethanonenavigationobject
or category.

In accordancewith one preferredaspectof the present
invention, the selectionitems may dynamically shift on a
navigation element depending upon the current subject
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play does not contain control points arrangedin a grid
pattern. In other words, it can be difficult for the user to
ascertainwhich controlpoint will be selectedin responseto
any given directionalbutton.

The navigation interface display systemof the present
inventionmay be suitably configuredto generateguidance
indicatorson the navigationelement.The guidanceindica­
tors provide visual guidanceto the user, thus simplifying
navigationof the displaywith a userdevicehaving limited
navigation capabilities. In a practical embodiment,such
guidanceindicatorscan be renderedin the form of direc­
tional arrows. In operation,one selectionitem is the cur­
rently selecteditem or the item associatedwith the current
position of the user's navigation device. The currently
selecteditem may be highlighted to reflect that it is the
current position. As shown in navigation element104, a
number of asymmetricallyarrangedselection items may
surrounda givenselectionitem. Specificneighboringselec­
tion itemscanbeassociatedwith arrowspointingup, down,
right, andleft. Thesearrowsrenderedon thedisplayprovide
immediatevisual feedbackto the userby indicating selec­
tion items, other than the currently highlighted item, to
which the user can move. The navigation indicators are
dynamicin nature;theyautomaticallyrespondto movement
of thecurrentpositionby identifying the appropriateneigh­
boring selectionitems.

The correspondencebetweenselectionitems and direc­
tional indicatorsmay be determinedin a dynamic manner
usinganynumberofalgorithmsdesignedto find the"closest
neighbors."Such an embodimentwould allow automatic
adaptationto the additionor subtractionof selectionitems.
In an alternateembodiment,thenavigationelementmay be
initially designedwith suchguidanceindicatorscodedalong
with the selectionitems.This techniquemay be suitablefor
usewith navigationelementswherethenumberandlocation
of selectionitems are fixed.

It shouldbe appreciatedthat the numberof navigation
indicatorsneednot be limited to four and that the present
inventionmay be flexibly configuredto accommodateany
numberof discretenavigationdirections. In addition, the
navigation indicators neednot be renderedas directional
arrows. Alternate embodimentsmay employ any suitable
pointing icon suchas thoserenderedfor usewith a mouse
cursor, coloredmarkers,distinguishableicons, or the like.
Indeed,somebenefitsmay be derivedby merelyhighlight­
ing or indicating the neighboringselectionitems without
specifically identifying the direction of travel requiredto
reachthem.Althoughtheguidanceindicatorsareutilized in
the context of the navigation interface display system
describedherein,the techniquemay be implementedin any
number of alternative navigation display systems. For
example, the concept of guidance indicators may be
employedin the contextof video games,interactiveDVDs,
andotherapplicationsthat rely on a remotecontrol device
having a discretenumberof directionalcontrols.

In apracticalembodiment,thenavigationofthedisplayed
navigationelementis responsiveto directionalcontrol sig­
nals,magnificationcontrolsignals,jump controlsignals,and
othernavigationalcontrol signalsthat may be initiated by
the user.Suchcontrol signalsmay be directly processedby
the respectivepresentationdeviceor they may be suitably
transmittedto a serverfor centralprocessingand manipu­
lation of the displayednavigationelement.The processing
of suchcontrol signalsmay bebetterunderstoodin connec­
tion with the description of the hardware and software
architectureof the navigationinterfacedisplay system(see
the descriptionassociatedwith FIGS. 6-8).

HierarchicalCharacteristics
Eachnavigationinterfaceis preferablydesignedto dis­

play its featuresin a hierarchicalmanner.Briefly, a naviga­
tion elementexhibits a hierarchicalcategorizationscheme
associatedwith the grouping of the selectionitems and a
hierarchicalvisibility schemeassociatedwith the displayof
active selectionitems. Both of thesehierarchicalschemes
will be describedin detail with referenceto FIGS. 1-3.

As describedabove, individual selectionitems are pref-
10 erably groupedaccordingto a numberof specifiedcatego­

ries. Graphical features (the navigation objects in FIGS.
1-3) associatedwith thecategoriesaredisplayedalongwith
indicia representativeof the genreor category.At a rela­
tively low level of magnification(seeFIG. 1), the preferred

15 embodimentof the presentinventiondisplaysbroadcatego­
ries such as Movies, News, and Sports. Those selection
items locatedon or proximateto a given navigationobject
representprogramsor stationsthat are generallyrelatedto
that category.Thus, all of the selectionitems containedon

20 or nearnavigationobject122areassociatedwith movies.In
contrast,at a relativelyhigh level ofmagnification(seeFIG.
2), a givencategorymaybefurtherdividedinto oneor more
subcategories.In this respect, a first number of active
selectionitemsfrom thegeneralcategoryaredisplayedonor

25 proximate to a first area of the navigation object and a
secondnumberof active selectionitems may be displayed
onor proximateto a secondareaof thenavigationobject.In
the context of FIG. 2, the generalcategoryof "Movies"
includes the subcategoriesof "Mystery" and "Drama."

30 Selectionitems locatedin or nearto the "Mystery" naviga­
tion sub-object132 representmysterymovies,while selec­
tion items located in or near to the "Drama" navigation
sub-object 134 representdramatic movies. Although not
depictedin FIG. 3, the navigationelement110 may display

35 navigationsub-objectsas a clusterof distinct and separate
objects,thusenhancingthe relationshipbetweenthe spatial
layout of sub-objectsandthe correspondingsub-categories.
In addition,any numberof subcategoriesmay be displayed
atanygivenzoomlevel, andanavigationsub-objectmaybe

40 further divided into any number of hierarchical sub-sub­
objects.

As describedabove, the navigation system may also
support a "show category" or jump feature. This feature
allows a user to selectan individual category,navigation

45 object, or navigationsub-object(usuallyvia a "jump" but­
ton, a menu, a code sequence,the selectionof an icon, or
other functionality) while using the system.In responseto
the identificationof a category(or subcategory),thedisplay
maybeadjustedto focusontheselectedcategory.Whenthis

50 featureis invoked, the selectedcategoryor subcategoryis
displayednearthe centerof the display elementand, pref­
erably, at the maximumpossiblemagnificationthat allows
all of the respective selection items to be shown. For
example,FIG. 3 representsan exemplarydisplay that may

55 be generatedin responseto the selectionof the "Movies"
category.In an alternateembodiment,the "show category"
featuremay highlight the selectedcategoryor changethe
appearanceofnavigationobjectsandselectionitemsoutside
of the selectedcategory(e.g., by shading,coloring, dim-

60 ming, or darkening such graphical features).The "show
category"capability allows the user to quickly and easily
view a desiredcategorywithout having to pan, zoom, or
otherwisetraversethe displayednavigationelement.

As the level of magnificationincreases,the level of detail
65 on the navigationelementmay also increase.Thus, addi­

tional subcategories(and lower order subcategories)may
begin to appearat highermagnificationlevels, along with
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additional selectionitems associatedwith the various sub­
categories.As moresubcategoriesappear,thecorresponding
labelsor otherindicia of suchadditionalsubcategoriesmay
also appearon the respectiveareaof the graphicalnaviga­
tion object or sub-object.This hierarchicaldisplay of cat­
egories,subcategories,andrespectivegroupingof selection
items allows the user to easily and intuitively locate and
selectappropriateprogramsby genre.

It shouldbe appreciatedthat, in additionto categorizing
accordingto areasor locationsonthedisplay,thenavigation
elementcanalsocategorizeselectionitems in a hierarchical
mannerusinganydesiredcriteria.Forexample,anumberof
selectionitemsmayincludea labelor iconthatidentifiespay
per view stations.Theseitems canbe further distinguished
from other selectionitems by use of a different color or
shading.Theuseof distinct labelinganddistinctcoloring in
this contextis akin to a sub-categorizationscheme.Further­
more, becausepay per view selectionitems may not be
visible at a relatively lowermagnificationlevel (seeFIG. 1),
their display follows the hierarchical protocol described
abovein connectionwith the subdivisionof the navigation
objectsandthe display of subcategorylabels.

With respectto the hierarchicalvisibility scheme,a rela­
tively limited numberof selectionitemsaredisplayedat the
lowest magnificationlevel (seeFIG. 1). In contrast,as the
magnificationlevel increases(seeFIG. 3), more selection
items becomevisible and more selection items become
active. In the examplenavigation element104 shown in
FIG. 1, theMoviesobject122includesthreeactiveselection
items. One of the active selection items, identified by
referencenumber 116, representsa currently selectedor
highlighted item. The remainingactive selectionitems on
Movies object 122 (and on the other navigation objects
shownin FIG. 1) may be subsequentlyselectedby the user
suchthat the relatedprogramminginformationcanbe dis­
played in information element 102 and/or in a pop-up
window in navigationelement104.

At higher magnification levels, the number of active
selectionitemsassociatedwith a givennavigationobjector
categoryincreasesbecauseactive selectionitems displayed
at relatively lower magnificationlevels remaindisplayedat
highermagnificationlevels. In this respect,theactiveselec­
tion items associatedwith a relatively lower magnification
level is a subset(preferablya propersubset)of the active
selectionitems associatedwith a relatively highermagnifi­
cation level. Accordingly, the number of active selection
itemsassociatedwith a relativelyhighermagnificationlevel
will be greaterthan the numberof active selectionitems
associatedwith a relatively lower magnificationlevel.

In accordancewith a preferredaspectof the invention, a
numberof inactiveselectionitemsmayalsobe displayedat
any given magnificationlevel. For example,Sportsobject
120 includesan inactiveselectionitem 136 displayedat the
level shown in FIG. 1. The inactive selectionitem 136 is
illustratedusing dashedlines. Although inactive selection
items are displayed,they have limited or no functionality.
For example,inactiveselectionitemsmaynot be selectable
by the userandtheymaynot conveyany informationother
thantheinformationcontainedin theactualrenderingof the
inactive selection item. In a practical embodiment, the
inactiveselectionitemsarerenderedon the displayelement
in a visually distinguishablemannerrelative to the active
selectionitems. For example,the inactive selectionitems
may be smaller than the active selection items and the
inactive selectionitems may exhibit a fadedor transparent
characteristicrelativeto the active selectionitems.As used

herein, "visually distinguishable"may relateto a different
size,shape,color, shading,font, design,or otherperceivable
trait.

Theinactiveselectionitemsat agivenmagnificationlevel
mayidentify thoseselectionitemsthatwill becomeactiveat
ahighermagnificationlevel. Fortheillustratedexamplethat
employs discrete levels, the inactive selection item 136
displayedin navigationelement104 (seeFIG. 1) becomes
an active selectionitem in the next highestmagnification

10 level (not shown). In addition, a numberof new inactive
selectionitemsmaybecomevisible in thenexthighestlevel;
in tum, theseinactive selectionitems will becomeactive
selectionitemsat thenexthighestmagnificationlevel. In an
alternateembodimentthat usesa "continuous"zoom fea-

15 ture, a given selectionitem may becomeactive at a certain
magnificationpoint and remainactive if the magnification
remains substantially constant or if the magnification
increases.The display of such inactive selection items
allowsauserto anticipatetheprogramminginformationthat

20 will becomeavailablein responseto increasedzooming.
The order in which categoriesand subcategoriesare

displayedin responseto magnificationchanges,the orderin
which active and inactive selectionitems are displayedin
responseto magnification changes,and the selection of

25 which items (activeor inactive) aredisplayedat the lowest
hierarchical magnification level may follow any suitable
prioritizationschemeor metric. For example,the prioritiza­
tion metric canbebasedonthe frequencyof selectionof the
selection items by a user, thus resulting in frequently

30 accessedselection items being displayed at the lowest
magnificationlevel and less frequently accessedselection
items being delegatedto relatively higher magnification
levels.In analternateembodiment,theprioritizationscheme
maybebasedon specifiedpreferencesthatcanbeenteredby

35 the enduser (e.g., the usermay be allowed to promoteor
demoteany given selectionitem) or by the serviceprovider
responsiblefor the maintenanceof the navigationdisplay
system.This featureallows the serviceproviderto highlight
certain broadcasters,networks, genres, or categories in

40 accordancewith targetedmarketing or focusedprogram­
ming. This featurealso allows the end user to monitor or
restrictaccessto certainprograms,stations,or programming
genres(e.g., in thecontextof a "parentallock" system).The
prioritization schemecanbe dynamicallyresponsiveto use

45 patternsor programmingchangesin amannerthat facilitates
automaticupdatingof the navigationelementcharacteris­
tics. For example,if a userfrequentlyvisits a station,then
that station will eventually move up in priority until it
becomesdisplayedat the lowestmagnificationlevel andat

50 eachhigher level.
Dynamic SelectionItem Appearance
In accordancewith anotherpreferredaspectof thepresent

invention, the active selection items (and/or other icons
displayedon the navigationelement)can be renderedin

55 variouswaysto conveyuseful informationto the userin an
easy-to-interpretmanner.In this respect,the selectionitems
may have at least one variable characteristicassociated
therewith. The selectionitem appearancemay be dynami­
cally responsiveto real-timechangesin systemstatus,user

60 preferences,the currentoperatingconditionsrelatedto the
information sourcecorrespondingto the selectionitem, or
the like. For example,different coloredselectionitemsmay
representdifferent types of programminggenres,different
programmingcharacteristics,different transmissionspecifi-

65 cations,or the like. The appearanceof the selectionitems
may also be altered according to any of the following
characteristics:broadcaststatus,i.e., whetherthe stationis
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which may also be displayedin an alphanumericform next
to duration indicator 130. Duration indicator 130 may be
divided into segmentsthat representspecific time incre­
ments,e.g.,30 minuteincrements.Thus,asshownin FIGS.
4 and 5, the current program runs for 60 minutes and
durationindicator 130 includestwo 30-minutesegments.

When display 100 is usedfor live televisionprograms,
duration indicator 130 preferably includes two different
colors, shades,or texturesthat representtheamonntof time

10 elapsedand the amountof time remaining in the current
program. For example, in FIG. 4, duration indicator 130
includesa shadedportion(which mayrepresenta first color
suchasred) andanunshadedportion (which may represent
a secondcolorsuchasgreen).Theshadedportionrepresents

15 the elapsedtime of approximately 45 minutes and the
unshadedportion representsthe remainingtime of approxi­
mately 15 minutes. In contrast, FIG. 5 shows duration
indicator 130 in a totally unshadedstate,which represents
that the program has not yet started (or that it has just

20 begun).In the preferredembodiment,the statusof duration
indicator 130 is updatedcontinuously(or periodically) in
real time to reflect the current statusof the program. In
practice,thenavigationsystemobtainstherelevantstartand
end time information for the respectiveprogramfrom an

25 applicationdatabase,retrievesthe currentactual time, and
rendersdurationindicator130 in responseto the amountof
elapsedtime and/orthe amountof remainingtime.

As describedabove, infonnationelement102 may also
includea durationindicator106that functionsin anequiva­

30 lent manner.As the usertravels throughdifferent selection
items,durationindicator106 changesto reflect the statusof
the currently selecteditem.

In the preferredpracticalembodiment,eachactive selec­
tion item (regardlessof the current magnificationdisplay

35 level) is renderedin a format that includes the various
elementsshownin FIGS. 4 and 5. Due to size limitations,
thesegraphicalelementsarenot shownin FIGS.1-3 (rather,
FIGS. 1-3 merely show a simplified icon and a short text
label associatedwith the selectionitems).

Guide Fonnats
The navigation systemmay be configured such that a

numberof different guide fonnatsare simultaneouslysup­
ported.For example,the navigationsystemmay include a
main menu display having a numberof graphical objects

45 correspondingto any numberof the following selectable
options: a channelguide; a recordedcontentguide; a show
guide; a surferguide; and a favorites guide. Eachof these
guide formats is briefly describedbelow. Generally,any of
these guide formats may employ the display techniques

50 describedherein.
The channel guide displays television shows that are

currentlybeingbroadcastandtelevisionshowsthat will be
broadcastin the future. The channelguide organizesand
categorizesindividual channelsandstationsaccordingto the

55 generalprogrammingtype carried by those stations. For
example,ESPNandFOX SPORTScanbe displayedon the
Sportsnavigationobject,while CBS,NBC, andABC canbe
displayedon the Network navigationobject, andCNN can
be displayedon a News navigationobject.

The recordedcontentguide displaysprogramsthat have
beenrecordedby theplatform(therecordedcontentguideis
particularlysuitedfor usewith platformsthatsupportdigital
video recording).In practice,the navigationobjectscanbe
organizedandcategorizedaccordingto the schemeusedby

65 the channelguide.
The show guide organizes, categorizes,and displays

selectionitemsaccordingto subjectmatteror topic, regard-

currently broadcastinga program;quality of service; con­
nectionbandwidth; serviceconditions;time until the startof
the program(e.g.,a renderingof a clock face); the program
name;otherprogramminginformation; etc. Oneor moreof
the following selection item icon characteristicsmay be
varied in a dynamic manner: shape, size, color, design,
orientation,text label, visibility factor, motion, etc.

As mentionedabove,coloredselectionitem icons repre­
sent active selection items while gray or "transparent"
selectionitem icons representinactive selectionitems. In
addition, a pop-uptext box may appearproximatea selec­
tion item whenthe userapproachesthe selectionitem with
the cursor or other pointing device. The popup box may
identify dynamicallychanginginformationsuchas the cur­
rent program, song title, or channelnameassociatedwith
that active selectionitem.

The dynamicappearancefeaturedescribedabovein con­
nectionwith theselectionitemsmayalsoapplyto text labels
(or other information) that accompanythe selectionitems.
As describedabove,selectionitemsarepreferablydisplayed
alongwith an indicatorof the respectivestations,networks,
or the like. For example,onepracticalembodimentutilizes
fixed labels,e.g., "HBO" for active selectionitem 114 and
"ESPN" for active selection item 112. However, in an
alternate embodiment, such labels may be dynamically
configuredto providereal-timeprogramming,operating,or
statusinfonnation, suchas the title of the programbeing
broadcast,thetimeuntil broadcast,thetime remainingin the
program,the type of program,or the quality of servicefor
thetransmissionof theprogram.Thelabelsmayalsoexhibit
variablecolors, fonts, styles,andother fonnatting.

FIG. 4 and FIG. 5 depict examplegraphicalrepresenta­
tions correspondingto two selectionitems. Briefly, a selec­
tion item may include any numberof the following com­
ponents:a graphicalicon; a label; anda durationindicator.
The icon maybe employedto designatethe currentstateor
statusof the correspondingchannelor programand/orthe
type of selection item that it represents.The navigation
systememploysdifferently sized,shaped,andcoloredicons
to allow users to quickly identifY and interpret selection 40

items.
A practical embodimentmay utilize different icons that

representat leastthe following typesof selectionitems: live
television(currentlyplaying); live television(startingor not
yet playing); live television (recording); live television
(scheduledto record); television series(a show that plays
multiple times); recordedcontent; live music station; and
web content(on platfonnsthat supportinternetaccess).The
specific appearanceof thesedifferent icons may vary from
systemto system.FIG. 4 depictsoneexampleicon 124 that
representsa live television show that is currently being
broadcast.In contrast,FIG. 5 depictsoneexampleicon 126
that representsa live televisionshowto be recordedin the
future.

A selection item may also include a label 128 that
describesthe programand/orchannelcorrespondingto that
selectionitem. The informationcontainedin the label may
vary dependingupon the particularoperatingmode of the
navigationsystem.In view of practicalspace limitations,a
given label may containa truncatedversionof a program 60

title or summary,followed by a numberof ellipses.
A selectionitem may also include a duration indicator

130. Duration indicator 130 is a graphical element that
preferablyrepresentsthe total length of the corresponding
programandhow far along it hasprogressed(basedon the
currenttime slice or referencetime). The overall lengthof
durationindicator 130 indicatesthe length of the program,
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As usedherein,a "presentationdevice" is any deviceor
combination of devices capable of generatinga visible
display on an associateddisplay element.For example,a
presentationdevicemay be a televisionset,a set-topbox or
converterassociatedwith a televisionmonitor, a personal
computer,a video gameconsole,a PDA, a remotecontrol
device,a homeappliance,or the like. Presentationdevices
are preferablyconfiguredin conventionalways known to
thoseskilled in theart. In addition,presentationdevicesmay
besuitablyconfiguredto functionin accordancewith certain
aspectsof the presentinvention,asdescribedin moredetail
herein.For the sakeof clarity andbrevity, conventionaland
well-known aspectsof such presentationdevices are not
describedin detail herein.

A respectivedisplay elementmay be integral to a pre­
sentationdeviceor a separatecomponentin communication
with a presentationdevice (e.g., a televisionmonitor con­
nectedto a set-topconverter).Thespecificconfigurationand
resolutionof thedisplayelementsmayvary accordingto the
type of presentationdevice that it cooperateswith. For
example, display elementsmay utilize cathoderay tube
(CRT) technology,touch screentechnology,liquid crystal
display(LCD) technology,plasmadisplaytechnology,or the
like. In a practicalapplication,a PDA display(suchasthose
utilized by devicesmanufacturedby PALM, INC.) have a
resolutionof l55xl44 pixels with four shadesof gray. On
the otherhand,most personalcomputersdisplay 800x600
pixels with 24-bit color, andmanyof thesesystemsinclude
onboard 3-Daccelerationhardware.

thereof.In accordancewith knowntechniques,theoperating
systemprogramsandanyserverapplicationprogramsreside
in the permanentmemory and portions thereof may be
loadedinto the systemmemoryduring operation.In accor­
dancewith the practicesof personsskilled in the art of
computerprogranlilling, the presentinvention is described
below with referenceto symbolic representationsof opera­
tions that may be performedby one or more serversasso-
ciated with system 600. Such operationsare sometimes
referredto as being computer-executed.It will be appreci­
ated that operations that are symbolically represented
include the manipulation by the various microprocessor
devicesof electricalsignalsrepresentingdatabits atmemory
locationsin the systemmemory,aswell asotherprocessing
of signals.Thememorylocationswheredatabits aremain­
tainedarephysical locationsthat haveparticularelectrical,
magnetic,optical,or organicpropertiescorrespondingto the
databits.

When implementedin software,variouselementsof the
present invention are essentially the code segmentsthat
perform the various tasks.The programor code segments
canbe storedin aprocessor-readablemediumor transmitted
by a computerdatasignalembodiedin a carrierwaveover

25 a transmissionmediumor communicationpath. The "pro­
cessor-readablemedium" or "machine-readablemedium"
may includeanymediumthatcanstoreor transferinforma­
tion. Examplesoftheprocessor-readablemediumincludean
electroniccircuit, a semiconductormemorydevice,a ROM,
a flash memory, an erasableROM (EROM), a floppy dis­
kette,a CD-ROM, anoptical disk, a harddisk, a fiber optic
medium, a radio frequency (RF) link, or the like. The
computer data signal may include any signal that can
propagateover a transmissionmedium such as electronic
networkchannels,optical fibers, air, electromagneticpaths,
or RF links. The code segmentsmay be downloadedvia
computernetworkssuchasthe Internet,anintranet,a LAN,
or the like.

lessof how the channelguidemay organizethe individual
channels.Forexample,theshowguidemayincludea Sports
object that includes selectionitems correspondingto net­
work channels,local channels,news channels,and other
channels,so long as the respectiveprogrammingis related
to sports.Thus,althoughABC, NBC, andCBSresideonthe
Network object in the channelguide, any of thosestations
mayresideondifferentobjectsin theshowguide,depending
uponthe programsubjectmatter.

The surferguidesortstheavailable channelsaccordingto 10

call letters,station numbers,or channeldescriptions.In this
respect, the surfer guide is similar to existing list-based
programmingguides.The sortingschemeusedby the surfer
guide canbe selectedby the viewer.

The favorites guide allows the viewer to createpersonal 15

navigationobjectsthatarecategorizedaccordingto a speci­
fied scheme.The navigation systemallows the viewer to
assigna "favorite" statusto any numberof channelsandto
organize those favorites according to the techniques
describedherein.For example,while traversingthe channel 20

guide, theviewermay highlight a selectionitem andcreate
a correspondingselection item for that channel in the
favorites guide. The systemalso allows the user to create
labelsandcategoriesfor the favorite navigationobjects.

GeneralSystemEnvironment
FIG. 6 is a schematicrepresentationof a navigation

interfacedisplaysystem600 in which the techniquesof the
present invention may be implemented. System 600 is
suitably configuredto produce,maintain,update,and con­
trol the navigation interface and the dynamic interface 30

elementsdescribedabove. System 600 is depicted in a
generalizedmannerto reflectits flexible natureandability to
cooperatewith any number of different communication
systems,serviceproviders,anddisplaydevices.System600
may includea presentationlayer 602 (preferablyhavingan 35

associatedpresentationdevice,display element,and appli­
cation server), one or more interface servers604, one or
more application databases606, one or more interface
databases608, and a suite of producertools 610. In the
contextof FIG. 6, andfor purposesof the exampleembodi- 40

ment describedherein, system 600 is associatedwith a
particularsystemadministrator,e.g.,a cabletelevisionpro­
vider. Accordingly, someof the elementsshownin FIG. 6
may be ownedand/ormaintainedby the serviceprovider.

As usedherein,a "server"refersto a computingdeviceor 45

systemconfiguredto performany numberof functionsand
operationsassociatedwith navigationinterfacedisplaysys­
tem 600.Alternatively, a "server"mayreferto softwarethat
performs the processes, methods, and/or techniques
describedherein.From a hardwareperspective,system600 50

may utilize any numberof commerciallyavailableservers,
e.g.,the IBM AS/400,the IBM RS/6000,the SUN ENTER­
PRISE5500,theCOMPAQ PROLIANT ML570, andthose
availablefrom UNISYS, DELL, HEWLETT-PACKARD, or
thelike. Suchserversmayrunanysuitableoperatingsystem 55

suchasUNIX, LINUX, orWINDOWS NT, andmayemploy
any suitable number of microprocessordevices, e.g., the
PENTIUM family of processorsby INTEL or the processor
devicescommerciallyavailablefrom ADVANCED MICRO
DEVICES, IBM, SUN MICROSYSTEMS, or 60

MOTOROLA.
The serverprocessorscommunicatewith systemmemory

(e.g.,a suitableamountof randomaccessmemory),andan
appropriateamountof storageor "permanent"memory.The
permanentmemory may include one or more hard disks, 65

floppy disks,CD-ROM, DVD-ROM, magnetictape,remov­
able media, solid statememory devices,or combinations
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labelsfor selectionitems; andthe like. As with application
databases606, interfacedatabases608 may communicate
with interfaceservers604 via TCP/IP, and interfacedata­
bases608 may be configured in accordancewith known
databasetechnologies.

ProducerTools
Producertools 610 are generallyrelatedto the design,

modification, and deploymentof the navigationinterfaces.
Producertools610mayalsoberelatedto administrativeand
monitoring tasks associatedwith the operationof system
600. Producertools 610 are configuredas softwareappli­
cationsthat enablethe deployingentity to manipulateand
customizethecharacteristicsof system600. In oneembodi-
ment, a numberof producertools 610 are network-based,
i.e., the respectiveapplicationsare accessibleby service
providersto enablesystem600to implementcustomizations
via interface servers604. In a practical deployment,pro­
ducertools 610maybeaccessedvia a standardwebbrowser

20 program such as INTERNET EXPLORER from
MICROSOFT. Alternatively, a number of producertools
610 may be stand-alonesoftwareapplicationsthat can be
usedto modifY andcustomizecertainaspectsof system600
in an "offline" manner.Suchmodificationsandcustomiza-
tions canbe subsequentlyuploadedto interfaceservers604
for implementation.

The producer tools may include, without limitation,
administrativetools 612, interfacedisplay designandedit­
ing tools 614, datamining tools 616, anddeploymenttools
618.Any of the producertools may be manipulatedby the
entity responsiblefor the deployment,maintenance,and/or
administrationof the navigation interface display system
600 (the"systemadministrator"),ahostingentity, endusers,
network administrators,contentproviders,and/orany user
having authorizedaccessto the tools. Generally, the pro­
ducer tools may be utilized to: designand configure the
navigationinterfaces;to monitorthe statusof the system;to
analyzeuserdata;andto managethenumberof navigation
interfacessupportedby the system.In a practicalembodi­
ment of the presentinvention, the producertools are con­
figured asoneor moresoftwareapplicationsthat areacces-
sible by the systemuser. In this respect,the producertools
may be realized as one or more applicationsresidentat
interfaceservers604, at a servicesite (not shownin FIG. 6)
associatedwith the systemuser,at a servicesite (not shown
in FIG. 6) associatedwith a hostingentity, at a presentation
device,at a local stand-alonecomputingdeviceassociated
with the systemadministrator,or at any suitableprocessing
location operatively coupled to the navigation interface
display system600.

In accordancewith one preferredembodiment,the pro­
ducertoolsareInternet-based,i.e., administratorsof display
system600 canaccessandutilize the producertools via an
appropriateweb site maintained by a third party host.
Accordingly, in suchanembodimenttheproducertoolsneed
not be deployedas an integralpart of interfaceservers604
or in combinationwith any otherportionof display system
600. In an alternateembodiment,any numberof the pro­
ducer tools can reside on interface servers 604. If the
producertools arerealizedas stand-aloneapplications,then
the administratorof display system 600 can manipulate
variousparameters,settings,andcharacteristicsof thenavi­
gation elements(and/or interface servers604) in a local
processingmode divorced from the operationof display
system600. Thereafter,any files, data,settings,or changed
parameterscanbe communicatedin any suitablemannerto
interfaceservers604 for implementation.

In thepreferredembodiment,navigationinterfacedisplay
system600 is capableof supportinga plurality of endusers,
eachof which may havepersonaldataor individual prefer­
ences and display settings associatedtherewith. In this
respect,system600 may be deployedby a cabletelevision
serviceproviderhaving a largenumberof subscribersin a
given locale. The different subscriberswill likely have
differentpresentationdevices,different programmingpack­
ages, and different user preferences;these user-specific
characteristicsmay be suitably stored and managedby 10

system600.
Interface servers 604 may be generally configured to

dynamicallyproducegenericor universalrepresentationsof
navigation interfaces according to the techniquesof the
presentinvention.As describedin moredetail below, inter- 15

face servers 604 can utilize generic format descriptors,
which enabledifferent presentationlayers 602 to suitably
generatethe graphicalnavigationelementsaccordingto the
characteristicsandspecificationsof the particularpresenta­
tion devicesandthe associateddisplay elements.

Interfaceservers604preferablycommunicatewith oneor
more applicationdatabases606, which may be externalto
theoverallarchitectureof system600.Applicationdatabases
606arerespectivelyassociatedwith thepresentationsystem
correspondingto presentationdevice 602. For example, 25

system600 may operatein cooperationwith a cabletelevi­
sion applicationdatabasethat containsprogranlilling data
relating to the programsand channelsofferedby the cable
television serviceprovider. Application databases606 are
preferablyconfiguredto communicatewith interfaceservers 30

604 via TCP/IP in accordancewith known techniques.In a
practical embodiment,application databases606 may be
realized as conventionalSQL databases,e.g., ORACLE­
baseddatabases.

The individual applicationdatabases606 preferablycon- 35

tain broadcastandprogramminginformation suchas cable
televisionlistings.Thedatastoredin thevariousapplication
databases606 may include, without limitation, any of the
following: (1) television station information, which may
includestationnames,physicallocations,currentprograms 40

being broadcast,viewer maturity ratings (TV-Y, TV-14,
TV-MA, etc.), encoding format (normal, high definition,
Dolby stereo,etc.), networkaffiliations, pay per view pric­
ing, subscription packagescapableof receivingthe broad­
cast, current status,programstart/endtimes, and program 45

descriptions;(2) radio station(traditionalor cable)informa­
tion, which may include stationnames,physical locations,
current songsbeing played,uptime history, current status,
and network affiliations; and (3) user information, which
may include names,email addresses,accountinformation 50

(credits available,subscriptionpackages,etc.), and prefer­
ences.In apracticalsystem,theindividual contentproviders
and serviceproviderswill be responsiblefor updatingand
maintainingthe datastoredin applicationdatabases606.

Interfaceservers604 may also communicatewith oneor 55

more interfacedatabases608, which may be consideredto
be part of system600. Interfacedatabases608 may store
userpreferencesrelatedto thenavigationinterfaces,security
information, stationor chaunellists, andother information
specific to the particularserviceprovider'simplementation 60

of system600.Interfacedatabases608mayalsocontaindata
relatedto: the visibility of selectionitems (which may be
storedon a per-userbasis); the location of selectionitems
(which may be storedon a per-userbasis); virtual image
identifiers correspondingto selectionitems; imagesfor the 65

interfaceelements;3-D meshesfor the interfaceelements;
imagesfor selectionitems; 3-D meshesfor selectionitems;
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interfaceapplicationresidentonly at thepresentationdevice.
The server-basedimplementationallows information to be
displayedat thepresentationdevicesin responseto real-time
changesin programming,broadcast,or networkstatus(or in
responseto any changesin system600), via continuousor
intermittentupdatesfrom one or more servers.In addition,
the presentationdevices,the navigation interface display,
and/or other deviceswithin an end user'scontrol can be
monitored,reconfigured,or controlledindirectly by one or

10 more servers or by other devices such as web browser
applications. Furthermore, the server-driveninteractivity
allows a serviceprovider or an end user to remotely add
functionality to the navigationinterfacedisplay (e.g., add­
ing, removing, or moving selection items, changing the

15 appearanceof the displayednavigationinterface,or chang­
ing the appearanceof the selectionitems).

In the example embodiment,each of the presentation
devicesis associatedwith a presentationlayer 602 that is
responsiblefor the generationof the navigationinterfaces

20 for display on the particular presentationdevice. In this
respect,a televisioncaninteractwith a set-toppresentation
layer.Althoughnot shownin FIG. 6, the presentationlayer
602 may be associatedwith an application server that
correspondsto the particularpresentationsystem.Indeed,

25 presentationlayer 602 may includeany numberof physical
componentsthat cooperateto display navigationelements
on the respectivedisplay element. Dependingupon the
particularpresentationdevice,a presentationlayer 602 may
include software componentsresiding at the respective

30 applicationserver, the presentationdevice itself, and/orat
other hardwareelementsof the system. In addition, the
"presentationlayer" couldbethedeviceitself, e.g.,a device
may be solely designedto display navigation elements
accordingto the presentinvention.

In operation, a presentationlayer 602 can request a
specific navigationelementfrom interface servers604 by
designatinga specific identifier associatedwith thatnaviga­
tion element.In response,the interfaceservers604 generate
or retrieve the identified navigation elementand make it

40 availablefor viewing by theenduseror for downloadingto
thepresentationdevice.In this mauner,interfaceservers604
can support any number of different navigation interface
layouts associatedwith different endusersand/ordifferent
presentationlayers 602.

In a typical case, a navigation interface identifier
describesa navigationelementfor loadingby the presenta­
tion layer 602. The identifier cancontainadditionalparam­
etersthat allow morespecificrequestsrelatedto portionsor
areasof thenavigationelement,e.g.,apointerto aparticular

50 sub-objectrenderedat a given magnificationlevel.
As describedherein, identifiers may identifY navigation

elementsin a genericmannerrecognizedby the interface
servers604. In this respect,thenavigationinterfacesystem
need not be aware of the source of the identifier; the

55 interfaceservers604 may respondto the requestby provid­
ing the appropriategeneric data back to the presentation
layer 602 that originatedthe request.

In responseto the request, the presentationlayer 602
receives interfacedatathat describesthe requestednaviga-

60 tion element.In onepracticalembodiment,theinterfacedata
is transferredin theform ofanXML file (thespecificformat
of this file may vary dependinguponthe particularsystem
deployment).The interfacedata includesdetails about the
requestednavigationelement,e.g.,the selectionitemsat the

65 particularzoomlevel. The presentationlayer 602 may also
requestspecific navigation object images, selection item
images,andother featuresfor display.

Interfacedisplaydesignandediting tools 614 areprefer­
ably configuredto allow theadministratorof displaysystem
600 to generateinitial (or revised)parametersand charac­
teristicsof the navigationinterfacesmaintainedby display
system600. For example,for a given navigationinterface,
thetools 614maybeusedto select(or modifY) thegraphics,
appearancecharacteristics,text, navigationobject features,
colors,hierarchicalarrangementof selectionitems, display
preferences,arrangementof displayedelementsof thenavi­
gationdisplay, andother features.After display designand
editing tools 614 havebeenusedto generatea navigation
interface,theapplicablenavigationinterfacedatais suitably
copiedto interfaceservers604. In a practicalembodiment,
the navigationinterfacedata is representedby XML data
files, imagefiles (at various resolutionsand color depths),
and/or3-D meshes.As describedabove,designandediting
tools 614 may be configured to representthe navigation
interfacesusinga genericor universalformatrecognizedby
interfaceservers604.

Deploymenttools 618 enablethe systemadministratorto
initiate use of navigation interfacesafter they have been
finalized by the designandediting tools 614. In operation,
a systemadministratormay use deploymenttools 618 to:
verify the integrity of the designednavigation elements,
objects,andselectionitems to be copiedonto the interface
system; copy images,3-D meshes,and other data to the
interfaceservers604; and copy selectionitem information
into the interfacedatabase608 (whichmay includecreating
the appropriatedatabasetablesandindices,assigningzoom
levelsto selectionitems,andcopyingdefaultvaluesto user
preferences).

After deploymentof anavigationinterface(preferablyvia
deploymenttools 618), the systemadministratorcanutilize
administrativetools 612 to performvarioustasksassociated
with the operationof navigation interfacedisplay system 35

600. For example,administrativetools 612 are preferably
configuredto enabletheuseof filters for purposesof hiding
or highlighting certain selection items (or for regulating
contentthat may be accessedvia the navigationinterface).
Administrativetools612alsoallow thesystemadministrator
to monitor the real-time statusof the display system600,
includingpatternsofuseby theindividual endusers.Admin­
istrativetools 612 may also be configuredto accommodate
any numberof systemcontrol, systemmonitoring,network
signaling,systemregulation,andotherfeaturesthatmaybe 45

desirablefrom a systemadministratorstandpoint.
As describedabove,navigationinterfacedisplay system

600 is preferablycapableof gatheringandprocessingdata
associatedwith end user preferencesand use patterns.
Accordingly, datamining tools 616 are suitablyconfigured
to extract, format, and otherwiseprocessdata associated
with the use of display system 600. For example, data
mining tools 616maybeaccessedby a systemadministrator
to estimateactual viewer or listenerratings regardingthe
overallpopularityof certainbroadcaststations.Datamining
tools 616 can be configured to generatereports, charts,
spreadsheets,andotherdocumentsthat conveythe desired
information.In oneembodiment,datamining tools 616may
beemployedto provideinformationto interfaceservers604
suchthatoneor morenavigationinterfacescanbemodified
in real-timeto reflect currentenduserpreferences.

ServerInteractionwith PresentationLayers
Althoughnot a requirementof the presentinvention,one

practicalembodimentofnavigationinterfacedisplaysystem
600integratesthegraphicalinterfaceoperationwith a server
or a setof serversto enableadditionalfunctionality beyond
thatwhichwouldotherwisebeassociatedwith a stand-alone
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or "seamlessly"reconfigureor reformatthe navigationele­
ment renderingto provide the enduserwith an optimized
experience.

To accommodatethe different presentationdevice con­
figurations, display system 600 may simply utilize the
appropriatepresentationlayer. In thepreferredembodiment,
only the individual presentationlayers602 vary from appli­
cationto application;thecentralizedserver-basednavigation
systemremains "generic" in nature. The flexible use of

10 presentationlayersis also advantageousfrom anupgrading
standpoint.For example,display system600 canbe easily
upgradedby adding presentationlayers to support new
presentationdevicesas they becomeavailable.

A numberof the elementsdepictedin FIG. 7 may be
15 incorporatedin a local processoror a local renderingengine

usedby thepresentationlayeror thepresentationdevice.For
example,a television set-top box may employ local pro­
cessingand renderingof navigationinterfaceshaving the
featuresand functions describedherein.

If the presentationdeviceor presentationlayer supports
local processing,then requestmonitor 702, decoder704,
interfacegenerator706,encoder708,andpackager710may
all be realizedat the local level (ratherthan at the server
level). Information contained in interface databases608

25 and/orin imagerepository712 canbedownloadedto oneor
more local memory elementsor cachessuchthat the pre­
sentationlayer neednot continually communicatewith the
system servers to obtain such information. Indeed, the
interfaceandimagedatacanbelocally storedandprocessed

30 for an indeterminateperiodof time andthe systemservers
canbe configuredto transmitupdatedor new interfaceand
imagedataas necessaryto allow the presentationlayer to
renderupdatedor new aspectsof the navigationinterfaces.
For example, if a cable television provider adds a new

35 programmingcategory(anda correspondingnewnavigation
object) to its navigationinterface, then the systemserver
may downloadthe interface and image data for the new
navigationobject. On the otherhand, if the navigationand
imagedataremainsstatic, thenthe presentationlayer need

40 only communicatewith the systemserversto obtain the
real-timeapplicationdata(e.g., the televisionprogranlilling
data) from applicationdatabases606.

PresentationLayer
In accordancewith one preferredembodiment,the pre-

45 sentationdevicescommunicatevia any numberof commu­
nicationlinks with at leastoneapplicationserverassociated
with the respectivepresentationlayer (the applicationserv­
ersaredescribedbelow in connectionwith the presentation
layer).As usedin this description,a "communicationlink"

50 may refer to the mediumor channelof communication,in
addition to the protocol usedto carry out communication
overthelink. In general,a communicationlink may include,
but is not limited to, a telephoneline, a modemconnection,
an Internetconnection,an IntegratedServicesDigital Net-

55 work (ISDN) connection,anAsynchronousTransferMode
(ATM) connection,a frame relay connection,an Ethernet
connection,a coaxial connection,a fiber optic connection,
satelliteconnections(e.g., Digital SatelliteServices),wire­
lessconnections,radio frequency(RF) connections,electro-

60 magneticlinks, two-way pagingconnections,andcombina­
tions thereof.

As describedin more detail below, communicationlinks
maybesuitablyconfiguredin accordancewith theparticular
communicationtechnologiesand/ordatatransmissionpro­

65 tocols associatedwith the given presentationdevice. For
example,a communicationlink may utilize (without limi­
tation) broadbanddatatransmissiontechniques,the TCP/IP

InterfaceServerArchitecture
FIG. 7 is a schematicrepresentationof an exemplary

interfaceserverarchitecture700 that may be utilized in the
systemshownin FIG. 6. It shouldbe appreciatedthat FIG.
7 depictsmerelyone suitableinterfaceserverarrangement;
a practicalembodimentcanincludeadditionalor alternative
functionality.Forconsistency,applicationdatabases606and
interfacedatabases608 are also shownin FIG. 7.

Interface serverarchitecture700 may be configuredto
suitably receive and monitor requestsgeneratedby the
presentationlayer (seeelement702). As shownin FIG. 6,
interface servers604 are preferablyconfiguredto receive
requestsfrom the presentationlayer. The requestsmay
includenavigationinterfacerequestsrepresentedby suitable
identifiers or addresses.In accordancewith a preferred
practical embodiment, interface server architecture 700
includesan interfaceidentifier decoder704, which decodes
the received identifiers for purposesof identifYing and
generatingthe correspondingnavigationelements.

20
An interface generator706 receivesthe decodeddata

from decoder704andinterrogatesapplicationdatabases606
and/or interfacedatabases608 to generatea suitablenavi­
gation element. An interface system XML encoder708
processesthe output of interfacegenerator706 to suitably
transformthedatainto XML format. TheXML dataand any
numberof images stored in an image repository 712 are
arranged in a packager710 for communicationto the
respectivepresentationlayer. In the preferredembodiment,
the imagerepository712 is a databasecontainingbitmap
imagesandthree-dimensionalmeshesrelatedto individual
selectionitems, icons, labels, selectiongraphics,andother
graphicelementswhich appearon the navigationinterface.
In this respect,imagerepository712 may be configuredas
a data store containingall of the image content (selection
item icons, the representationof specific navigationobject
features, and the like) that appearson each navigation
elementgeneratedby the system.

Thepackager710 is configuredto combinetheXML files
generatedby the interface systemXML encoder708 and
images(suchas selectionitems) from the imagerepository
712 into a single data packagewhich can be sent to the
presentationlayer. In otherwords, the output of the XML
encoder708 may be consideredto be a descriptionof the
requestednavigationelementminus the actual imagedata;
the packager710 combinesthis descriptionwith the image
datainto onefile. In this manner,interfaceservers604 are
able to receive requestsfrom the presentationlayer 602,
generatethe correspondingnavigation display data, and
transmitthe dataandassociatedimagesbackto the respec­
tive presentationlayer 602.

The use of the layeredarchitecturedescribedabove is
desirableto allow onenavigationinterfacedisplaysystemto
display common information on multiple presentation
devices.In view of thedifferent technologiesavailableto an
end user, e.g., the different ways to establisha connection
with interfaceservers604,thedifferentlevelsof security,the
different connectionspeeds,the different display elements,
and the like, a practical systemshouldbe capableof sup­
porting multiple interface configurations. In this respect,
navigation interface display system 600 can be suitably
configured to support a variety of different technologies,
which are enabledbasedon the capabilitiesand specifica­
tions of the presentationdevicesand/orthe preferencesand
desiresof the end user. The display system600 may be
configured to automatically detect the capabilities of a
particularenduserpresentationdeviceandto "gracefully"



25
US 7,139,983B2

26
suiteof protocols,WAP, WML, XML, HTML, or a combi­
nationthereof.Communicationlinks maybeestablishedfor
continuouscommunicationand data updatingor for inter­
mittent communication,dependinguponthe infrastructure.
Application serversmay be realizedas a single hardware
componentor as a plurality of intercounectedcomponents
(whichmayormaynot bedistributedoverdifferentphysical
locations).

Application servers generally function to translatethe
interface data received from interface servers 604 into
formats suitable for use in conjunction with the native
protocolsassociatedwith therespectivepresentationdevice.
In this respect,system600mayincludeanapplicationserver
for eachdifferent presentationdevice. In the context of a
practicaldeployment,agivenapplicationservermayservice
a plurality of endusers.For example,oneapplicationserver
mayservicea plurality of cableor satellitetelevisionset-top
presentationdevicesfor a groupof differentsubscribers.For
a given system600, the applicationserverscanbe realized
by one hardwarecomponentor by a plurality of hardware
componentsdistributedin different physical locations.

The applicationserversmay be configuredto communi­
cate with interface servers604 using the TCP/IP suite of
protocols.In alternateembodiments,system600mayutilize
any data transmissionscheme or protocol between the
presentationlayers and interfaceservers604. In one prac­
tical implementation,eachserviceprovideror systemopera­
tor maintains (or is associatedwith) a distinct interface
serveror adistinctcollectionofdistributedinterfaceservers.
In accordancewith one example embodiment, interface
servers604 arephysicallyplacedin a locationremotefrom
the presentationdevices.Althoughnot a requirementof the
presentinvention, interfaceservers604 andoneor moreof
the application serversmay be physically located in the
samefacility. Indeed,interfaceservers604 andoneor more
of the applicationserversmay resideon the samehardware
device or on a single computer network. However, for
practicalreasons(and for purposesof scalability) multiple
serverdevicesmay be preferred.

FIG. 8 is a schematicrepresentationof an exemplary
set-top presentationlayer 800. In the context of a cable
televisionor satellitetelevisionsystem,set-toppresentation
layer 800 preferably includes a set-top device 802 that
communicateswith a televisionheadendserver804. In this
respect, headendserver 804 functions as an application
server.Set-topdevice802 may be a separateconverterbox
or an integral componentof a television set, a VCR, a
decoderelement,or the like. In a typical installation,set-top
device 802 is locatedat the end user'spremises.Accord­
ingly, set-topdevice802 may function in cooperationwith
a television display screenor monitor 806 and a control
device,e.g., a remotecontrol 808.

Set-topdevice802 may include a renderingengine810,
an operatingsystem(not shown),andany numberof other
software applications. The operating system is suitably
configured to control the general operating functions of
set-topdevice802 in a conventionalmanner.In a practical
embodiment,the operating systemmay be configured in
accordancewith any of the following known systems:
WINDOWS CE, POWERTV, or VRTX. In many respects,
set-top device 802 may function like a general purpose
computersystemto control thevarioustelevisionfunctions
and to perform any number of additional operations.
Accordingly, additional software applications may be
related to email applications, web browser applications,
programrecordingapplications,televisioncontrol applica­
tions, games,and the like.

Renderingengine810 is an optional elementof set-top
presentationlayer800. However,the preferredembodiment
utilizes renderingengine810 to optimize the renderingof
the navigationelements.Renderingengine 810 facilitates
quickeroperationbecausesomeof the graphicsgeneration
andmanipulationis performedat the local layerratherthan
by the servers.The renderingengine810 may be suitably
configuredto optimize the graphicsaccordingto the par­
ticularcapabilitiesof thesettopdevice802and/oraccording

10 to thespecificationsof thetelevisiondisplayelement806. In
this regard,the renderingengine810 might requesta 3-D
meshrepresentationof the navigationelementandthenuse
a 3-D graphicsprocessorlocatedat the presentationdevice
to renderthenavigationelementin a3-D format. In addition,

15 renderingengine810maybeconfiguredto addfunctionality
to the presentationlayer 800. For example,local rendering
mayallow presentationlayer800to cachetheappearanceof
theentirenavigationelementlocally, thusavoidingnetwork
latency associatedwith the transferof a large numberof

20 images each time the user traversesthe interface. This
feature also allows the presentationlayer 800 to quickly
updateonly the navigationelementportion of the display
without having to devoteresourcesto the regenerationof
otherdisplayedelements.

25
In theabsenceofrenderingengine810,set-topdevice802

will simply respondto inputsreceivedfrom headendserver
804, wheresuchinputsconveynavigationinterfacedisplay
data.In this regard,headendserver804cancreateHTML or

30 XML navigationelementsthat are eventuallydisplayedin
connectionwith anapplicationresidentat the set-topdevice
802. Communication links 812 associatedwith set-top
device802andthetelevisiontransmissioninfrastructure814
may be conventionalbroadbandcableconnections(carried

35 by coaxial cablesor fiber optic lines) or satellitelinks. In a
practicalapplication,headendserver804 may be deployed
and maintainedby the programmingserviceprovider. For
example, headendserver 804 may be located with the
headendequipmentmaintainedby a cabletelevisionservice

40 provider, where the headendequipmentmay service any
numberof endusers.

Headendserver804preferablyincludesa set-topgenera­
tion server816 anda serveroperatingsystem(not shown).
The operatingsystem,which may be configuredin accor-

45 dancewith known techniques,carriesout the generaloper­
ating tasksassociatedwith headendserver804. The oper­
ating systempreferablyruns conventionalserveroperating
systemprograms,e.g.,WINDOWS NT, LINUX, UNIX, or
the like. In this respect, the server operating system is

50 capableof communicatingwith the operatingsystemused
by set-topdevice802.

Set-top generationserver816 is suitably configuredto
receivenavigationinterfacedatafrom interfaceservers604
(e.g.,from packager710) andto translatesuchinterfacedata

55 into a native format or protocol associatedwith set-top
device 802, e.g., a cabletransmissionprotocol utilized by
the cable serviceprovider. End userrequestsmay also be
sent from generationserver 816 to interface servers604
(e.g., to requestmonitor702). The serveroperatingsystem,

60 in conjunction with the set-top operating system and/or
renderingengine810, canprocessthe interfacedisplaydata
in a suitablemannerfor displayingat televisionmonitor806.
If set-top device 810 utilizes renderingengine 810, then
generationserver816 may translatethe genericdatainto a

65 more compactformat, e.g., XML, that can be readby the
renderingengine810to generatethenavigationelements.If
no renderingengineis used,thengenerationserver816may
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among a large numberof end usersmay be dynamically
assigneda high level of visibility on all of the respective
navigationelements.

The presentationlayer 602 and/or the interface servers
604 can perform the filtering procedure.For example, in
responseto a navigationelementrequestfrom presentation
layer602,the interfaceservers604 may retrievethedisplay
images, the navigation elementdata, and selectionitems
associatedwith therequestednavigationelement.The inter-

10 face servers604 may then apply any global filtering (i.e.,
filtering that is automaticallyappliedto a numberof users)
and any user-specifiedfiltering to the requestednavigation
element.Suchfiltering may reducethe numberof selection
items or otherwise modifY the navigation interface data

15 retrievedby the system.The interface servers604 subse­
quentlytransmitthefiltered interfacedatato thepresentation
layer602.At thattime, thepresentationlayer602mayapply
any local filtering that is specific to the particularpresenta­
tion layer, presentationdevice,or userpreferences.Eventu-

20 ally, thepresentationlayer602representsthefiltered dataas
requiredfor renderingon the given presentationdevice.

A server-baseddeploymentof the navigation interface
display systemenablesthe monitoring,collection,andpro­
cessingof information relatedto the useof the navigation

25 elements.For example,the display systemserverscan be
suitablyconfiguredto maintaindatarelatedto thepopularity
of specific selectionitems, the popularity of different pro­
gramminggenres,demographicinformation, times of use,
andotherrelevantdata.This informationcanthenbe sum-

30 marizedusingconventionalor proprietarydatamining tech­
niques.Thedisplaysystemmayprovideremoteaccessto the
collecteddataby authorizedparties.

As describedabove,thepresentationlayer602preferably
establishescommunicationwith theinterfaceservers604via

35 an address(or other suitable identifier) that identifies a
particularnavigationelementmaintainedby interfaceserv­
ers 604, the display area, the user identification, and any
other informationdesiredby the presentationlayer 602. In
accordancewith one practical aspectof the presentinven-

40 tion, the presentationlayer 602 is capableof assigningany
number of additional "linking identifiers" to the given
address.A linking identifier, which servesas a link to the
presentationlayer 602,may thenbe embeddedinto the data
or codeofanotherapplication.This featuregivestheadmin-

45 istratoror providerof the navigationinterfacedisplay sys­
tem the flexibility to assign another addressto a given
navigation element identifier. In other words, a given
addresscan be made to point to a completely different
navigationelementif the systemadministratordecidesto

50 changethecurrentnavigationelement.Thedynamiclinking
aspectof the presentinventionprovidesa powerful mecha­
nism to easily changenavigation elementsat the system
level withouthavingto updatetheapplicationcodeanddata
residentat the presentationlayers 602.

A navigation interface display may include an active
elementthat allows the enduserto shift the programming
time associatedwith the given navigation element. For
example,asdescribedabovein connectionwith FIGS. 1-3,
an endusercanconvenientlydeterminewhat programsare

60 currentlybeingbroadcast.In addition,a navigationelement
may include an information element102 (seeFIG. 1) that
containscurrentand/orfuture progranmlinginformationfor
a selectedstationor channel.However,manyendusersalso
like to seefuture progranmlinginformation for more than

65 one stationor channel.
FIG. 9 is a schematic representationof an example

time-shiftingelement900 that may be renderedin connec-

translatethe genericdatainto an HTML representationthat
canbedirectly viewedin connectionwith anapplicationon
the set-topdevice802.

The XML or HTML datageneratedby generationserver
816 may be fed to a multiplexer818. Multiplexer 818 may
be configuredin accordancewith knowntechniquesto mix
the navigationdisplay datawith a numberof video feeds.
The mixed signals are then transmittedto the respective
presentationdevice.For example,a cabletelevisionimple­
mentationmay utilize a cable multiplexer that mixes the
navigationdisplaydatawith thevideo signalsandtransmits
the mixed signal via a coaxial cable. In this manner, the
XML or HTML data is ultimately encapsulatedinto data
transmitted according to the television service provider
communicationprotocol.

MiscellaneousNavigationSystemFeatures
Various embodimentsof the navigationinterfacedisplay

systemmay employ additional functionality and features
dependinguponthe particularapplication,userpreferences,
and/orthe preferencesof the serviceentity responsiblefor
deploying the display system.The various hardwareand
softwarecomponentsdescribedhereincanbe suitablycon­
figuredto carryout thesefunctionsin additionto thegeneral
functionsrelatedto the generationanddisplayof the navi­
gation interfaces. The following system features are
describedin detailbelow: (1) filtering of selectionitems; (2)
user data monitoring; (3) dynamic linking between the
presentationlayer andthe navigationinterfacesystem;and
(4) the display of "time-shifted"navigationmaps.

The display systemis preferablyconfiguredto allow the
end userapplication(e.g., the operatingsystemassociated
with the presentationdevice)to designatea subsetof selec­
tion itemsto displayfor anygivenprocessingofanavigation
elementgenerationrequest.This feature enablesapplica­
tions to filter selectionitemsduring the generationprocess.
During thefiltering process,anypropertyor characteristicof
a selectionitem canbe changedto reflect the filtered status,
e.g., the visibility, location on the display, name, icon
appearance,hierarchicalordering,or thelike. Theproperties
or characteristicsthat form the filtering criteria may be
relatedto: the popularity of the selectionitem; the current
broadcaststatus associatedwith the selection item; the
quality of serviceassociatedwith the transferof content;
languagerestrictions related to the content; whether the
selectionitem is markedas a user favorite; the maturity
rating associatedwith the content; whether the selection
itemrepresentsfree programmingor payperview program­
ming; theprogrammingtimesassociatedwith thecontent;or
whetherthe associatedcontent is available as part of the
user's subscription package. In accordance with one
embodiment,eachenduser'sview of theselectionitemscan
beuniquebecausethefiltering procedurecanbeindividually
carriedout for eachuser.Consequently,the filtering feature
can be used in a supervisorycontext to remove or hide 55

selectionitems basedon any numberof criteria, e.g., pro­
gramming for mature audiencesmay be screenedfrom
children.

In an alternateembodiment,the filtering featuremay be
cumulative or collaborative in nature such that selection
items are filtered accordingto feedbackassociatedwith a
plurality of end usersrather than accordingto individual
preferencesor usehabits.For example,the prioritizationof
displayof selectionitemsmay be dictatedby the aggregate
preferencesof a number of end users or by a statistical
popularityratingbasedonanumberof endusers.In suchan
embodiment, a selection item that is generally popular



US 7,139,983B2
29

tion with a navigationelement,andFIG. 10 depictselement
900 in a modified state. FIG. 1 depicts an equivalent
time-shiftingelement138 renderedin connectionwith dis­
play 100.Time-shiftingelement900 may displayany num­
berof specificprogramtimesbeforeand/orafterthecurrent
time slot. For example,time-shifting element900 includes
six half-hourtime slots; the specific time slotsmay change
as time progresses.Time-shifting element900 preferably
highlights, shades,colors, or otherwiseindicatesthe time
slot correspondingto theactualtime.A currenttime slot 902
(8:00 PM) is shadedin FIGS. 9 and 10. Time-shifting
element900 is also renderedin a mannerthat indicatesthe
current state of the displayed navigation element. For
example, in FIG. 9, the current time slot 902 also corre­
spondsto the currentlydisplayednavigationelement.How­
ever, in FIG. 10, the 9:00 PM time slot 904 correspondsto
the currently displayednavigationelement.Notably, time
slot 904 is not shadedor coloredbecauseit doesnot indicate
the presenttime period.

In the preferred embodiment, the navigation system
defaultsto displayanavigationelementcorrespondingto the
actualpresenttime slot. However,the endusermay change
thetime perspectiveby enteringanappropriatecommandor
request,e.g., by clicking on a different time slot on time­
shifting element900 or by engaginga suitablekey on a
keypad,suchasadirectionalkey. Time-shiftingelement900
may include directional arrows that indicate whether the
currenttime representedby the navigationelementcanbe
movedforward or backwardin time. For example,FIG. 9
shows a forward arrow displayedin connectionwith the
current8:00 PM time slot 902 andFIG. 12 showsforward
andreversearrowsdisplayedin connectionwith the future
9:00 PM time slot 904.

In responseto a time-shifting requestfrom the presenta­
tion device, the time-shifting element900 will changeto
reflect the new time slot. In addition, the displayednaviga­
tion elementwill be modified to reflect the programming
correspondingto thenewtime slot. Forexample,theappear­
ance of the selectionitems, the contentof selectionitem
labels,the contentof pop-uptext boxes,the contentof any
preview windows, the station information, and/or the par­
ticular programinformation may changeaccordingto the
programmingdatafor the selectedtime slot. In this manner,
theendusercancontinueto moveforward (or backward)in
time to view the programlistings for different stationsand
channelsat any numberof time slots.

Operationof an ExampleDisplay System
The operationof a samplenavigation interfacedisplay

system according to the present invention will now be
describedwith referenceto the display screensdepictedin
FIGS. 1-3. It shouldbe appreciatedthat the screensshown
in FIGS. 1-3 andthe following descriptionof varioususer
manipulationsof the navigationinterfacesaremerely illus­
trative of one specific implementationof the presentinven­
tion. Indeed,a practicalembodimentcanincludeany num­
ber of additionalor alternativeprocessingtasksand/orany
numberof different display navigationfeatures.

FIG. 11 is a flow diagram of an exemplary display
operationprocess1100 thatmaybeperformedin thecontext
of the presentinvention.For the sakeof simplicity, process
1100 assumesthat the currentnavigationelementis being
maintainedat a constantmagnificationor zoom level. In
otherwords,process1100doesnot contemplatechangesin
zoom(suchchangesaredescribedbelowin connectionwith
FIGS. 12 and13).Accordingly, the featuresassociatedwith
process1100 may be equivalentlyappliedto any magnifi­
cation level of a navigationelement.

30
Display operationprocess1100 begins by displaying a

navigation element at a given magnification level (task
1102).For example,navigationelement104 (seeFIG. 1) is
associatedwith a low magnificationlevel, i.e., at leastone
higher level of magnification remains. In the preferred
embodiment,onenavigationobjector one selectionitem is
highlighted(task1104)on each navigationelementto indi­
catethecurrentlyselectedfeatureor the currentpositionon
thenavigationelement.In this regard,theappearanceof the

10 selected objector item differs from the appearanceof the
other objects and items, thus allowing the user to easily
distinguishwhich navigationobject or selectionitem has
beenselected.In connectionwith a query task 1106, if the
presentationlayer receives a directional control signal

15 (which will usually be initiated by the end user of the
presentationdevice), then a task 1108 is performed.Task
1108, which is preferably performedby the presentation
layer and/or by the interface servers 604, changesthe
appearanceof thenewly selectednavigationobjector selec-

20 tion item.As describedabove,if anavigationobjectcontains
no displayedselectionitems at the current level, then the
object itself may be selectedin responseto directional
control signals.As mentionedabove,the alteredappearance
may be desirableto provide a visual cue that a new navi-

25 gation object or selection item has been selected. For
example,upon selectionof an active selection item, the
example embodimentalters the backgroundcolor and/or
brightnessof the selecteditem.

In additionto task1108,the presentationlayerand/orthe
30 navigationsystemmay be configuredto updatethe infor­

mation element102 (seeFIG. 1) in responseto the newly
selectednavigationobjector selectionitem (task1110).As
describedabove, this updating may affect programming
information suchas the nameof the program,the program

35 starttime, thenetworkname,thechannelor stationnumber,
or the like. Whena navigationobject is highlighted, infor­
mation element102 may be updatedwith the nameof the
navigationobject and a brief descriptionof the programs
accessiblevia that navigation object. In the preferred

40 embodiment,the informationcontainedin informationele­
ment 102 remains intact until a different active selection
item (or navigationobject) is selectedor until the program­
ming information for the same active selection item is
updated (which may occur automatically as time

45 progresses).
A query task 1112 may be performed to determine

whethercontentassociatedwith a selecteditem has been
requestedby the enduser. In the exampleembodiment,the
usercanrequesta currently selectedprogramby pressinga

50 suitable button on the remote control, e.g., the "enter"
button. If the presentationlayer does not detect such a
request,then display operationprocess1100 may be re­
enteredat task 1104 to allow the end user to continue
navigating the interface display. However, if a content

55 requestis received,then a task 1114 can be performedto
providethe requestedprogramto the enduserin an appro­
priate manner.As describedabove, the specific type and
format of the contentassociatedwith a selectionitem may
vary dependingupon how the display systemis deployed.

60 For example,an active selectionitem may link to a cable
televisionprogram,a digital music file, a radio station, an
on-demandpay per view movie, a web site, a locally
recordedprogram, a digital picture, or the like. The pro­
cessingof an activationrequestis also describedbelow in

65 connectionwith FIG. 12.
In connectionwith task 1114, the display systemmay

promptthepresentationdeviceto switchfrom thenavigation
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allows the viewer to immediatelyview specificportionsof
any given navigationelement.

If the end user pressesa "context" button (query task
1224), then the navigation systempreferably displays a
contextmenuthat includesanumberof optionscorrespond­
ing to the currentguidefonnatand/orthe currentlyselected
navigation object or selectionitem. For example, in the
channel guide mode, the context menu may include the
following selectableoptions: watch program; record pro-

10 gram; add channel to favorites; promote channel in the
display hierarchy;and demotechannelin the display hier­
archy.The specificoptionscontainedin a contextmenumay
vary dependingupon the currentdisplay stateof the navi-
gation system.

If userinteractionprocess1200doesnot detector recog-
nize a particularuserinteraction,thensuchinteractionmay
be handledby one or more other applications(task1228).
For example,a containingapplicationor an operatingsys­
tem may also control and processcertain end user com-

20 mands that affect the navigation display system or the
renderingof elementson the navigationdisplay.

After handlingthe currentendusercommandor request,
userinteractionprocess1200may idle or wait for the next
user request. Thus, the various handling proceduresof

25 process1200may berepeatedastheenduserinteractswith
the navigation display. It should be appreciatedthat a
practical systemmay include any numberof selectableor
activedisplayelementsandfeaturesthatrespondto enduser
interaction. Indeed,the specific functions describedabove

30 are not intendedto limit or otherwiserestrict the present
invention,anda numberof alternativeor additionalfeatures
may be incorporatedinto userinteractionprocess1200.

FIG. 13 is a flow diagramof anexemplaryzoomprocess
1300 that may be performedin the contextof the present

35 invention.A task 1302 causesthe navigationinterfacedis­
play system to suitably display a navigation object or
sub-objectalongwith anumberof selectionitemsassociated
with a categoryor sub-category.In this respect,task 1302
causesa navigationelementto be displayedat a particular

40 level of magnification. For illustrative purposes,process
1300 is describedherein in the context of a number of
discretemagnificationlevels.However,asmentionedabove,
the presentinventionis not limited to suchanembodiment.
Indeed,alternateembodimentsof the inventionmay utilize

45 a substantiallyseamlessor continuousmagnificationscheme
in lieu of designatedlevels. Those skilled in the art will
appreciatethatprocess1300canbemodifiedfor equivalent
applicationto suchalternate embodiments.In practice,the
presentationlayerandthe presentationdeviceperfonnsthe

50 navigationelementdisplayingtasksdescribedherein.
For the sakeof brevity and simplicity, process1300 is

describedherein in the context of one categoryand one
navigationobjectof a navigationelement,namely,naviga­
tion object 122. In the exampledisplay screensshown in

55 FIGS. 1 and2, navigationobject122 is generallyassociated
with the category"Movies." Of course,the featuresassoci­
atedwith process1300may be equivalentlyappliedto any
numberof navigationobjects,graphicalfeatures,selection
items,andcategories.In navigationelement104,navigation

60 object122 may be renderedwith a numberof active selec­
tion items (suchasactiveselectionitem 114) anda number
of inactive selectionitems (not shown).The distributionof
active and inactive selectionitems on a navigationobject
mayvary dependinguponthecurrentmagnificationlevel of

65 thenavigationelement.Forexample,at thevery lowestlevel
of magnification,theremay be little or no active selection
items displayed.In contrast,at intennediatelevels of mag-

display systemmodeto the presentationor view mode.For
example,in a set-toptelevisionembodiment,task1114may
causethe settoppresentationlayer to display the selected
programon the televisionmonitor or in a portion thereof.
Theset-toptelevisionembodimentmayalsorespondto task
1114 by displayinga pop-upmenuthat providesrecording
optionsto the user. In addition, the presentationlayer may
hide the navigationelementfrom view or delegateit to a
smallerportion of the display screen,e.g., in a picture-in­
picture window. Yet anotherembodimentmay prompt the
presentationoftherequestedcontentonadisplayelementor
devicethat is controlledby, but distinct from, thenavigation
display system.

FIG. 12 is a flow diagramof a user interactionprocess
1200 that may be perfonnedby the navigation interface 15

displaysystem.Process1200relatesto anumberof requests
or commandsthat may be generatedby the enduserwhile
interactingwith a navigationelement(thus, process1200
may be performedin conjunctionwith display operation
process1100).Process1200contemplatesenduserinterac­
tion with a navigationdisplayvia a suitableremotecontrol
device, a keyboard,keypad,or other user interface. Such
commandentriesmay beassociatedwith a singlekey entry,
a key sequence,or a combinationof key entries.

Initially, the display systemidentifies or highlights the
current selection item or navigation object, as described
above in connectionwith display operationprocess1100
(task1202).A querytask1204determineswhetherthe end
userhas presseda "zoom" button, or an equivalentfunc­
tional button, on the remotecontrol. If so, then user inter­
action process1200 may handle the zoom request (task
1206) in a suitable manner.An exemplaryzoom request
processis describedbelow in connectionwith FIG. 13. If
not, thenprocess1200may proceedto a querytask1208to
determinewhetherthe end user has presseda directional
button(e.g.,anarrowkey, a pageup key, a pagedownkey,
etc.).As describedabovein connectionwith displayopera­
tion process1100, the navigationinterfacedisplay system
respondsto thedirectionalshift requestby handlingthenew
selectionitemornavigationobjectin a suitablemanner(task
1210). Briefly, the new object or item may be visually
highlighted to indicate that it is the currently selected
feature.

If the end user pressesan activation key (query task
1212), thenuserinteractionprocess1200handlesthe acti­
vation requestto provide the requestedcontentto the end
user(task1214). In a practicalembodiment,the activation
key is the "ENTER" key and engagingthe "ENTER" key
causesthe currently selectedchannelor stationto be acti­
vated.

If the enduserpressesa time shift key (querytask1216),
thenuserinteractionprocess1200handlesthe time shifting
requestin a suitablemanner(task1218).For example,the
system may perform a time shift request process as
describedbelowin connectionwith FIG. 14. In practice,any
suitably designatedkey, key sequence,or combinationof
keys may be associatedwith the time shifting feature.For
example,the endusermay pressa directionalkey to select
an appropriatetime slot, then pressthe "ENTER" key to
activatethe time shifting feature.

If the enduserentersa particularjump code(query task
1220) or otherwiseinitiates a jump feature, then the navi­
gationsystemmayjumpto thespecifiednavigationobjector
selection item for immediate viewing by the user. As
describedabove, the jump code may be an alphanumeric
string having any numberof characters.The jump feature
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nification, there may be a blend of active and inactive
selectionitems. In addition, at the highestlevel of magni­
fication (which correspondsto the highestlevel of detail),
theremay be little or no inactive selectionitems displayed.

In additionto task1302,zoomprocess1300mayperfonn
a task 1304 to suitably display a category label on or
proximateto thenavigationobjects.In theexampleembodi­
ment, navigationobject 122 is identified by the category
label "Movies."At the level ofmagnificationshownin FIG.
1, no othercategorylabelsaredisplayedin connectionwith
navigation object 122. Alternatively, a single navigation
objectat anygivenlevel maybedividedinto anynumberof
areasor regions that representany numberof distinct or
relatedcategoriesor subcategories.

As describedabove,thenavigationinterfacedisplaysys­
tem is suitably configuredto allow an enduserto increase
and decreasethe level of magnificationof the navigation
elements.Themagnificationlevelsmay be discretein num­
ber, or the display systemmay be capableof rendering
navigation elementshaving substantiallycontinuous and
seamlessvariations in magnification. Different magnifica­
tion levels may be selectedby discrete remote control
buttons,by selectinga regiononthenavigationelementwith
a pointing device or remote control device, or by any
suitablemagnificationcontrol signal source.In this regard,
if a querytask1306detenninesthat an increasemagnifica­
tion control signal has beenreceivedby the presentation
layer, thena task1308may be initiated.Ifnot, thena query
task1318 (describedbelow) is performed.

In responseto the increasemagnification signal, the
presentationlayer and/orthe navigationsystemcausesthe
navigation element or a given navigationobject to be
magnified and rendered in more detail. In the current
example,FIG. 1 representsa relatively low magnification
level andFIG. 2 representsa relatively high magnification
level. In addition to the generalmagnificationof the navi­
gation element, task 1308 causesthe presentationlayer
and/or the navigationsystemto display inactive selection
itemsfrom the "previous"level asactiveselectionitemson
the current level. In other words, the number of active
selection items on a given graphical feature preferably
increases as the magnification level increases. In the
exampleembodiment,a transition from one magnification
level to the next higher magnification level results in the
conversionall of the inactive selection items from the
previouslevel into active selectionitems at the subsequent
level. The samecharacteristicpreferablyapplieswhen the
enduserdesiresto "skip" amagnificationlevel. However,in
additionto therenderingof inactiveselectionitemsasactive
selectionitems, skipping over a magnification level may
causean additional number of active selection items to
appearon the resultantnavigationelement.Suchadditional
active selectionitems may be associatedwith the inactive
selection items that would have been displayed at the
skipped magnification level. A task 1310 may also be
performedto causethe presentationlayer and/orthe inter­
face serversto displayadditionalinactiveselectionitemsat
the resultantmagnificationlevel. Theseadditional inactive
selectionitemspreferablyrepresentselectionitemsthatwill
berenderedasactiveselectionitemsathighermagnification
levels.

In additionto (or in placeof) tasks1308and1310,zoom
process1300 may perfonn a task 1312, which causesthe
presentationlayerand/orthe interfaceserversto subcatego­
rize a numberof selectionitemsaccordingto anappropriate
scheme.As describedabove,a categorysuchas "Movies"
may be further divided into any numberof subcategories,

34
e.g., "Drama," "Mystery," andthe like (seeFIG. 2). In this
respect,task1312may suitablyseparateor groupactive(or
inactive) selectionitems accordingto a more detailedsub­
category.Thus, selectionitems within the subcategoryof
"Drama" may be locatedon or proximateto a first areaon
the navigation object, while selection items within the
subcategoryof "Mystery" maybelocatedonorproximateto
a secondareaon thenavigationobject.The arrangementof
selectionitemswith respectto subcategoriesandrespective

10 areason a navigationobject may be a by-productof the
navigationdisplaydesign.Alternatively, the selectionitems
canbe dynamicallygroupedandpositionedon a graphical
feature in responseto magnification level changes,other
real-time operating parameters,user preferences,or any

15 selectionitem filtering protocol. As describedabove, the
navigation interface display systemmay render dividing
lines on the navigation object, or divide the navigation
object into a plurality of separatesub-objects,to further
distinguish such subcategories.A task 1314 may also be

20 perfonnedto display the subcategorylabel or labelson or
proximateto theparticularareasof thenavigationobject,as
shownin FIG. 2.

According to one aspectof the presentinvention, a task
1316may be performedto suitablymodify the appearance

25 of a category label if desired. For example, at higher
magnification levels, the label associatedwith a category
may be repositioned,reduced, or removed to avoid the
display of unintelligible portions of a word or truncated
letters.Suchmodificationof thebroadercategorylabelmay

30 alsobe desirableto provideadditionalspaceon thenaviga­
tion objectfor moreselectionitemsandsubcategorylabels.
Following task1316,zoomprocess1300may be reentered
at query task1306.

As briefly mentionedabove,querytask1318is performed
35 if querytask1306doesnot detectanincreasemagnification

control signal. If query task 1318 detectsa decreasemag­
nification control signalfrom theenduser,thena task1320
may be initiated. Otherwise, zoom process1300 may be
re-enteredat query task 1306. In responseto the decrease

40 magnificationrequest,the display systemrendersthe navi­
gationelementin lessdetail thanthe previousrendering.In
addition, task 1320, which is preferablyperfonnedby the
presentationlayeror by the interfaceservers,displayssome
oftheactiveselectionitemsfrom thepreviousmagnification

45 level as inactive selection items at the resulting lower
magnification level. Alternatively, task 1320 may cause
someof theactiveselectionitemsfrom thepreviouslevel to
be removedor hiddenfrom view. In the exampleembodi­
ment,this characteristicis exhibitedwhentheuserskipsone

50 or more levels while decreasingmagnificationof the navi­
gation element. Thischaracteristicis apparentin the tran­
sition from FIG. 2 to FIG. 1.

A task 1322 may also be perfonnedto removeinactive
selectionitemsdisplayedat thepreviouslevel suchthatthey

55 are not displayed at the decreasedmagnification level.
Although not reflectedin FIGS. 1-3, an alternateembodi­
ment may preserveinactive selectionitems for more than
one magnificationlevel. In view of the decreasedmagnifi­
cation and decreasedlevel of detail, a task 1324 may be

60 perfonned to remove one or more subcategorization
schemesassociatedwith the selectionitemsrenderedon the
given navigationobject. Task 1324 may removedividing
lines renderedat the previousmagnificationlevel, regroup
selectionitems in a consolidatedor generalizedmanner,or

65 the like. In addition,zoomprocess1300mayperforma task
1326 to suitably remove one or more subcategorylabels
related to the selection items. The detailed infonnation
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conveyedby suchlabelsmay not be desirableor necessary
at the resulting magnification level. Finally, as described
abovein connectionwith task 1316, the presentationlayer
and/orthe interfaceserversmay modifY the appearanceof
the categorylabel if necessaryto restoreits fonnat to one
suitablefor the lower magnificationlevel (task1328). Fol­
lowing task1328,zoomprocess1300may be re-enteredat
query task1306.

FIG. 14 is a flow diagramof a time shifting process1400
that may also be performedin connectionwith user inter- 10

action process1200. Time shifting process1400 may be
performedin responseto an enduserkeyboardentry or in
responseto a control signalfrom aremotecontroldevice.As
describedabovewith regardto FIGS.9 and10, time shifting
process1400is preferablyresponsiveto enduserinteraction 15

with a time-shift elementcontainedin the navigationdis­
play.

Regardlessof the mannerin which the enduserentersa
time shifting request,time shifting process1400preferably
begins by highlighting or otherwise indicating the actual 20

currenttime slot on the time-shift element(task1402).As
describedabove in connectionwith FIGS. 9 and 10, the
preferredembodimenthighlights the actual time slot with
shadingor coloring, and maintainsthe highlighting while
the actual time slot remains current. Process1400 also 25

identifies the currently selectedtime slot on the time-shift
element(task 1404). Sincethe currently selectedtime slot
can be controlled by the end user, the navigationsystem
identifies the current time slot in a suitable manner.For
example,task 1404 may causethe currenttime slot to be 30

highlighted,outlined,boldfaced,or coloreddifferently than
the remainingtime slots.

Time shiftingprocess1400mayalsocausethenavigation
systemto rendera numberof shift directionindicatorsalong
with the currently selectedtime slot (task1406).As shown 35

in FIG. 9, a single direction indicator (e.g., an arrow) may
be displayedif the selectedtime slot is the first or last slot
on the time-shift element.Alternatively, as shown in FIG.
10, two directional indicators may be displayed if the
selectedtime slot is an intermediateslot on the time-shift 40

element.Thesedirectionalarrowsindicatewhetherthe cur­
rent time slot canbe advancedor reversed.

The navigationsystempreferablygeneratesa navigation
elementfor the selectedtime slot (task1408) for presenta­
tion to the end user. In accordancewith one practical 45

embodiment,time shifting process1400initially defaultsto
the actual time slot, automaticallyselectsthe actual time
slot, and generatesa "real-time" navigation element for
displayduring task1408.If process1400detectsa forward
shift requestfrom thepresentationdevice(querytask1410), 50

thenthe currenttime slot will be advancedby the appropri-
ate numberof slots (task 1412). Thereafter,process1400
maybere-enteredsuchthat tasks1404, 1406,and1408can
be repeatedfor the newly-selectedtime slot. In responseto
a newly-selectedtime slot, task1408causesthe navigation 55

systemto modify the statusof the selectionitems,program­
ming infonnation, pop-up labels and boxes,preview win­
dow, and/orother time-sensitivedatarenderedon the dis­
playedinterface.In a similarmanner,a reverseshift request
from the presentationdevice (query task 1414) causesthe 60

current time slot to be moved back by the appropriate
number of slots (task 1416). Ultimately, a time reversal
commandwill updateandmodify thenavigationelementto
reflect the newly-selectedtime slot.

As theactualtime progresses,thecurrenttime slot, a past 65

time slot, or whichevertime slot indicatestheearliestperiod
of time, may becomestale or outdated.For example,the

time-shift element900 of FIG. 9 includessix discretetime
slots. Over time, the earliest time slot will no longer be
relevant.Accordingly, time shifting process1400preferably
testswhethernew time slotsareto bedisplayed(querytask
1418). If not, then process1400 may be re-enteredat task
1404to continuemonitoringfor time shifting requestsfrom
theenduser.If querytask1418determinesthatoneor more
new time slots should be displayed, then the navigation
systemupdatesthe time-shift element 900 in a suitable
manner(task1420).Forexample,task1420mayremovethe
earliesttime (e.g., the 8:00 PM slot shownin FIG. 9), shift
the remainingtime slots to the left, andadda new time in
the latesttime slot (e.g., an 11:00PM time slot). Thus, the
time-shift elementmay be dynamically updatedin a sub­
stantially real-timemanner.After the time-shift elementis
updated,time shifting process1400 may be re-enteredat
task1402 to highlight the new actual time slot.

FIG. 15 is a flow diagramof a changeselectionprocess
1500thatmaybeperfonnedby a navigationsystemaccord­
ing to the present invention. Process1500 is performed
when an end user travels betweenselectionitems and/or
navigationobjectsdisplayedon the currentnavigationele­
ment.As describedabove,the navigationsystemis prefer­
ably configuredsuchthat the viewer can traversebetween
individual selection items on any number of navigation
objects(and/orbetweenindividual navigationobjects)using
the directionalbuttonson the remotecontrol.

Changeselectionprocess1500maybeginby taking steps
to eliminate features corresponding to the previously
selecteditem. For example, the navigation system may
de-selectthe previousselectionitem suchthat the previous
selectionitem is no longerdisplayedasa selecteditem (task
1502). In this respect,task 1502 may removeany special
highlighting, coloring, shading, or additional display ele­
mentsthat would otherwisebe associatedwith a selected
item.

In responseto the new selection,process1500proceeds
to change the characteristicsof the selected item. For
example,a task1504may be perfonnedto adda selection
graphicto thenewly selecteditemor to otherwisechangethe
appearanceof thenewly selecteditem. As describedabove,
a selecteditem may be highlightedwith shading,coloring,
text, additionalgraphicelements,or thelike. In thepreferred
embodiment,task 1504 causesthe navigation systemto
distinguish the newly selecteditems from the remaining
items in a visible manner.As describedabovein connection
with FIGS.4 and5, theappearanceof thenewselectionitem
may also reflect the current transmissionstatus of the
correspondingchannelor station,thedurationof thecurrent
program,and/ortheamountof time elapsedor remainingin
the currentprogram.

In responseto the new item selection, the navigation
systemmay also updatea preview area(e.g., preview area
108in FIG. 1) to display,show,or play contentrelatedto the
newly selectedchannelor station(task 1506). In addition,
changeselectionprocess1500may updatethe infonnation
element102(task1508)asnecessary.Task1508mayupdate
the informationelement102with infonnationrelatedto the
currentprogramor channelcorrespondingto the new item.
As describedabovein connectionwith FIG. 1, infonnation
element102 may containindicia relatedto the stationcall
letters, the station name, the program title, the program
startingandendingtimes, the durationof the program,and
a summarydescriptionof theprogram.If thenewly selected
feature is a navigationobject ratherthan a selectionitem,
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After the interfaceserversobtainthe contentdataandthe
navigationdisplay data, a task 1610 may be performedto
suitably provide such data to the applicablepresentation
layer.As describedabove,anynumberof conventionaldata
communicationprotocolscanbeemployedto carryout task
1610. In particular,task1610preferablyprovidesthe navi­
gation display dataand the contentdatato the application
server associatedwith the respectivepresentationlayer.
Eventually, a task 1612 is performed by the respective
presentationdeviceto suitablyrenderthenavigationelement
on the corresponding displayelement.In connectionwith
task 1612, the respectiveapplicationserverhas generated
navigationdisplaydatain a mannerthat is recognizableby
the presentationdevice.Thus, the presentationdeviceneed
not be speciallyconfiguredto receiveor processthedisplay
data. Rather, the presentationdevice merely renders the
navigationelementdisplay datain a mannerthat is consis­
tent with the renderingof other graphicalelementson the
display element.

FIG. 17is a flow diagramofanavigationinterfacerequest
process1700 that may be performedby a navigationinter­
face display system according to the present invention.
Process1700 (or portions thereof) may be performedin
conjunctionwith presentationprocess1600. Process1700
may beginwhena presentationlayer requestsa navigation
element (task 1702). In the preferredembodiment,each
navigation element can be requestedusing a designated
addressor identifier. In responseto the request,the system
retrieves at least a portion of the requestednavigation
element(task1704) and the selectionitems locatedin that
portionof therequestednavigationelement(task1706).Due
to thepotentiallylargesizeof anoverallnavigationelement,
differentzoomlevels,andpotentiallylargenumberofactive
and inactive selection items, it may not be possible to
efficiently retrieveall of the informationassociatedwith the
requestednavigationelement.Thus, tasks 1704 and 1706
enablethe systemto retrieve a portion or a subsetof the
requestednavigationelement.For example,tasks1704and
1706may retrievethe lowestresolutionnavigationelement

40 and a relatively small numberof selectionitems for initial
display to the enduser.

If global selectionitem filtering is required (query task
1708), then a task 1710 may be performedto apply any
necessaryglobal filtering to the currentnavigationelement.

45 In addition, if per-useror individual selectionitem filtering
is required (query task 1712), then a task 1714 may be
performedto apply suchfiltering. As describedabove,the
interfaceserverspreferablyapply global filtering (i.e., fil­
teringthat is automaticallyappliedto anumberofusers)and

50 any user-specifiedor individual filtering to the requested
navigationelement.The filtering may reducethenumberof
selectionitemsor otherwisemodifY the navigationelement
dataretrievedby the system.

Eventually,thesystemsendstherequestedinterfaceinfor-
55 mationbackto therequestingpresentationlayer(task1716).

Thereafter,the presentationlayermay testwhetherto apply
local filtering to the receivedselectionitems and/orto the
receiveddisplay data (query task 1718). If so, then the
presentationlayercanapplyanyrequiredlocal filtering (task

60 1720). As mentioned previously, local filtering may be
specific to the particular presentationlayer, presentation
device,or userpreferences.Following anylocal filtering, the
presentationlayer processesthe navigationelementinfor­
mationandrendersthe navigationelementusingany num-

65 ber of two-dimensionalor three-dimensionalgraphicsren­
dering techniques(task 1722). Of course,requestprocess
1700 (or portionsthereof)may be repeatedfor any number
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then information element 102 may be updated with a
descriptionof the contentsor categoryassociatedwith the
currentnavigationobject.

Changeselectionprocess1500may also causethe navi­
gationdisplayto updatea schedulebox correspondingto the
currentlyselectedchannelor station.The schedulebox may
be formattedas a pop-up window that containsa chrono­
logical listing of programscarriedon the selectedchannel.
Consequently,if theuserhighlightsa new channel,thenthe
schedulebox will beupdatedto reflect theprogrammingfor 10

thenewchannel.As describedabove,the schedulebox may
be displayedwhenthe userpressesthe "display" buttonon
the remotecontrol.

FIG. 16 is a flow diagramof a navigationdisplay pre­
sentationprocess1600thatmaybeperformedby apractical 15

embodimentof thepresentinvention.Process1600assumes
that thenavigationinterfacedisplaysystemis configuredin
accordancewith the architecture techniques described
above.Although not a requirementof the display system,
process1600is describedhereinin thecontextof a deploy- 20

ment to supportone systemadministrator,e.g., one broad­
castserviceprovidersuchasa cabletelevisioncompany.In
otherwords,althoughonedisplay systemmay be deployed
in a mannerthat supportsa plurality of serviceproviders,a
realistic practical implementationwill enableone service 25

providerto supportits subscribersin a centralizedmanner.
Presentationprocess1600 preferablybeginswith a task

1602, during which the interface databases(see FIG. 6)
receiveand storenavigationinterfacedataassociatedwith 30

oneor moredeployednavigationelements.In thecontextof
a deploymentby a single service provider, the interface
databasesmay includedatarelatedto any numberof differ­
entusers(indeed,eachusermayhaveauniquesetofdisplay
preferencesmaintainedby thedisplaysystem).Theinterface 35

databasesmayalsocontainnavigationinterfacedatarelated
to any numberof different navigationelementpreferences,
configurations,designs,or the like, where such different
navigationelementsneednot beassociatedwith specificend
users.

As describedabove,theinterfaceserversreceiveadisplay
requestfrom anenduser(task1604)who wishesto view a
particularnavigationelement.In the practicalembodiment,
suchrequestsare generatedby the respectivepresentation
layer. The requestincludes a suitablenavigationelement
identifier, such as an address,that enablesthe interface
serversto extract the appropriatedata from the interface
databases.A task1606is performedto retrievethe interface
data (from the interface databases)associatedwith the
requestednavigationelement.As describedabove,theinter­
face serversmay utilize any number of known database
managementtechniquesto communicatewith and extract
datafrom the interfacedatabases.

If necessary,presentationprocess1600 performsa task
1608 to obtain content information from the application
databases.Task 1608 obtains the content data associated
with thecurrentrequest.As describedabove,theapplication
databasesare typically externally-maintaineddatabases
associatedwith a specific presentationdevice, a particular
contentprovider, or the like. For example, in a cable or
satellitetelevisiondeployment,anapplicationdatabasemay
containcurrentprogrammingdatathat is updatedon a daily
basis.In onepracticalembodiment,the interfaceservers are
suitably configuredto interrogatethe applicationdatabases
and to extract the relevant data therefrom. The interface
servers may processthe relevant content data with the
relevantnavigationdisplay dataduring process1600.
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of subsequentrequestsfor different navigationelementsor
for different portionsof the samenavigationelement.

The present invention has been describedabove with
referenceto apreferredembodiment.However,thoseskilled
in the art having read this disclosurewill recognizethat
changesand modificationsmay be made to the preferred
embodimentwithout departing fromthescopeof thepresent
invention. These and other changesor modifications are
intendedto be included within the scope of the present
invention, as expressedin the following claims. 10

What is claimedis:
1. A methodfor providinga userinterfaceon a television

comprisingthe stepsof:
displayingaplurality ofobjectsassociatedwith selectable

media items at a first level of magnificationon said 15

television;
receivinga first selectioninput;
zoomingin, basedon saidfirst selectioninput, on at least

one of said plurality of objects associatedwith said
selectablemedia items by progressivelyscaling and 20

displaying on said television said at least one of said
plurality of objects associatedwith said selectable
media items to provide a visual impressionof move­
ment of said at least one of said plurality of objects
associatedwith saidselectablemediaitems towardan 25

observer;
displayingon saidtelevision,aftersaidzoomingstep,said

at leastoneof saidplurality of objectsassociatedwith
said selectablemediaitems at a secondlevel of mag­
nification,whereinsaidsecondlevel ofmagnificationis 30

greaterthan said first level of magnification;
receivinga secondselectioninput;
zoomingout, basedon saidsecondselectioninput, from

saidat leastoneof saidplurality of objectsassociated
with saidselectablemediaitemsby progressivelyscal- 35

ing anddisplayingon saidtelevisionsaidat leastoneof
saidplurality of objectsassociatedwith saidselectable
media items to provide a visual impressionof move­
ment of said at least one of said plurality of objects
associatedwith saidselectablemediaitemsawayfrom 40

said observer;and
displayingon saidtelevision,aftersaidzoomingstep,said

plurality of objects associatedwith said selectable
mediaitems at said first level of magnification.

2. Themethodof claim 1 whereinsaidstepof zoomingin 45

further comprisesthe stepof:
changingavisualcharacteristicof saidat leastoneof said

plurality of objects in addition to changesassociated
with said step of progressivelyscaling from said first
level of magnificationto said secondlevel of magni- 50

fication.
3. Themethodof claim 1, whereinsaidselectablemedia

items are associatedwith at least. one of: broadcastinfor­
mation, televisionnetworks,pay per view programs,video
on demandprograms, locally recordedvideo, television 55

channels,televisionprograms,and serviceproviders.
4. Themethodof claim 1, whereinsaidobjectsareat least

one of:
symbolsand icons.
5. Themethodof claim 2, whereinsaidstepof changing, 60

in addition to said changesassociatedwith progressively
scalingfrom saidfirst level of magnificationto saidsecond
level of magnification,saidvisual characteristicof at least
one of saidobjects,further comprisesthe stepof:

changing,as saidvisual characteristic,a positionof said 65

at least one of said objectsrelative to others of said
secondnumberof objects.

6. Themethodaccordingto claim 2, whereinsaidstepof
changing,in addition to said changesassociatedwith pro­
gressively scalingfrom said first level of magnificationto
saidsecondlevel of magnification,a visual characteristicof
at least one of said selectionitems, further comprisesthe
stepof:

changing,assaidvisual characteristic,a groupingof said
at leastoneof saidplurality of objectsrelativeto others
of saidplurality of objects.

7. Themethodaccordingto claim 2, whereinsaidstepof
changing,in addition to said changesassociatedwith pro­
gressively scalingfrom said first level of magnificationto
saidsecondlevel of magnification,a visual characteristicof
at least one of said selectionitems, further comprisesthe
stepof:

changing, as said visual characteristic,at least one of
shape,size, color, design,orientation,text label, vis­
ibility factor or motion.

8. Themethodaccordingto claim1, whereinsaidfirst and
secondselectioninputs are receivedfrom an input device
and further wherein said input device is one of: a remote
control device,a touchpadanda pointing device.

9. Themethodaccordingto claim 8, whereinsaidstepof
receiving a first selection input from said input device
further comprisesthe stepof:

receiving an indication that a zoom in button has been
actuatedon said input device.

10.Themethodaccordingto claim8, whereinsaidstepof
receiving a secondselectioninput from said input device
further comprisesthe stepof:

receivingan indicationthat a zoom out buttonhas been
actuatedon said input device.

11. An interactiveprogramguide systemcomprising:
a plurality of objects associatedwith selectablemedia

items at a first level of magnificationdisplayedon a
television;

a first selectioninput;
a zoom-in function for zooming in, basedon said first

selection input, on at least one of said plurality of
objectsassociatedwith saidselectablemediaitemsby
progressivelyscalinganddisplayingoh saidtelevision
saidat leastoneof saidplurality of objectsassociated
with said selectablemedia items to provide a visual
impressionof movementof said at least one of said
plurality of objects associatedwith said selectable
mediaitems toward an observer;

wherein, after said zoom-in function is actuated,said at
least one of said plurality of objects associatedwith
said selectablemedia items is displayedon said tele­
vision at a secondlevel of magnification,whereinsaid
secondlevel of magnificationis greaterthan said first
level of magnification;

a secondselectioninput;
a zoom-out function for zooming out, basedon said

secondselectioninput, from said at least one of said
plurality of objects associatedwith said selectable
mediaitemsby progressivelyscalinganddisplayingon
said television said at least one of said plurality of
objectsassociatedwith said selectablemediaitems to
provide a visual impressionof movementof said at
least one of said plurality of objects associatedwith
said selectablemedia items away fromsaid observer;
and

wherein said plurality of objects associatedwith said
selectablemediaitemsaredisplayedon saidtelevision
after said zoom-out function is actuatedat said first
level of magnification.
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media items to provide a visual impressionof move­
ment of said at least one of said plurality of objects
associatedwith saidselectablemediaitemsawayfrom
said observer;and

displayingonsaidtelevision,aftersaidzoomingstep,said
plurality of objects associatedwith said selectable
mediaitems at said first level of magnification.

19. The computer-readablemediumof claim 18 wherein
said stepof zoomingin further comprisesthe stepof:

changingavisualcharacteristicof saidat leastoneof said
plurality of objects in addition to changesassociated
with said step of progressivelyscaling from said first
level of magnificationto said secondlevel of magni­
fication.

20. The computer-readablemediumof claim 18, wherein
saidselectablemediaitems areassociatedwith at leastone
of: broadcastinformation,televisionnetworks,payperview
programs, video on demand programs, locally recorded
video, televisionchannels,televisionprograms,andservice

20 providers.
21. The computer-readablemediumof claim 18, wherein

saidobjectsare at leastone of: symbolsand icons.
22. The computer-readablemediumof claim 19, wherein

saidstepof changing,in additionto saidchangesassociated
with progressivelyscalingfrom said first level of magnifi­
cation to said secondlevel of magnification, said visual
characteristicof at least one of said objects, further com­
prisesthe step of:

changing,as saidvisual characteristic,a positionof said
at least one of said objects relative to others of said
secondnumberof objects.

23. The computer-readablemediumof claim 19, wherein
saidstepof changing,in additionto saidchangesassociated
with progressivelyscalingfrom said first level of magnifi­
cationto said secondlevel of magnification,a visual char­
acteristic of at least one of said selection items, further
comprisesthe stepof:

changing,assaidvisual characteristic,a groupingof said
at leastoneof saidplurality of objectsrelativeto others
of saidplurality of objects.

24. The computer-readablemediumof claim 19, wherein
saidstepof changing,in additionto saidchangesassociated
with progressivelyscalingfrom said first level of magnifi­
cationto said secondlevel of magnification,a visual char­
acteristic of at least one of said selection items, further
comprisesthe stepof:

changing, as said visual characteristic,at least one of
shape,size, color, design,orientation,text label, vis­
ibility factor or motion.

25.A systemfor providinga userinterfaceona television
comprising:

meansfor displayingaplurality of objectsassociatedwith
selectablemediaitems at a first level of magnification
on saidtelevision;

meansfor receivinga first selectioninput;
meansfor zoomingin, basedon saidfirst selectioninput,

on at leastone of said plurality of objectsassociated
with saidselectablemediaitemsby progressivelyscal­
ing anddisplayingonsaidtelevisionsaidat leastoneof
saidplurality of objectsassociatedwith saidselectable
media items to provide a visual impressionof move-
ment of said at least one of said plurality of objects
associatedwith saidselectablemediaitems towardan
observer;

meansfor displayingon saidtelevision,after saidzoom­
ing step, said at leastone of said plurality of objects
associatedwith saidselectablemediaitemsat a second

12. The interactiveprogramguide systemof claim 11,
whereinsaidzoom-infunction further operatesto changea
visual characteristicof saidat leastoneof saidplurality of
objectsin additionto changesassociatedwith saidprogres­
sive scaling from said first level of magnificationto said
secondlevel of magnification.

13. The interactiveprogramguide systemof claim 11,
whereinsaid selectablemedia items are associatedwith at
leastone of: broadcastinformation,

television networks, pay per view programs,video on 10

demandprograms,locally recordedvideo, television
channels,televisionprograms,and serviceproviders.

14. The interactiveprogramguide systemof claim 11,
whereinsaidobjectsareat leastoneof: symbolsandicons.

15. The interactiveprogramguide systemof claim 12, 15

whereinsaidchangeof saidvisual characteristicof saidat
least one of said plurality of objects, in addition to said
changesassociatedwith saidprogressivescalingfrom said
first level of magnificationto saidsecondlevel of magnifi­
cation, further comprises:

a changein a positionof saidat leastoneof saidplurality
of objectsrelative to othersof said secondnumberof
objects.

16. The interactiveprogramguide systemof claim 12,
whereinsaidchangeof saidvisual characteristicof saidat 25

least one of said plurality of objects, in addition to said
changesassociatedwith saidprogressivescalingfrom said
first level of magnificationto saidsecondlevel of magnifi­
cation, further comprises:

achangein a groupingof saidat leastoneof saidplurality 30

of objectsrelativeto othersof saidplurality of objects.
17. The interactiveprogramguide systemof claim 12,

whereinsaidchangeof saidvisual characteristicof saidat
least one of said plurality of objects, in addition to said
changesassociatedwith saidprogressivescalingfrom said 35

first level of magnificationto saidsecondlevel of magnifi­
cation, further comprises:

a changeof at least one of shape,size, color, design,
orientation,text label, visibility factor or motion asso­
ciatedwith saidat leastoneof saidplurality of objects. 40

18. A tangible computer-readablemedium containing
instructionsembeddedthereonwhich, whenexecutedon a
computer,performthe stepsof:

displayingaplurality ofobjectsassociatedwith selectable
media items at a first level of magnification on a 45

television;
receivinga first selectioninput;
zoomingin, basedon saidfirst selectioninput, on at least

one of said plurality of objects associatedwith said
selectablemedia items by progressivelyscaling and 50

displaying on said television said at least one of said
plurality of objects associatedwith said selectable
media items to provide a visual impressionof move­
ment of said at least one of said plurality of.objects
associatedwith saidselectablemediaitems towardan 55

observer;
displayingon saidtelevision,aftersaidzoomingstep,said

at leastoneof saidplurality of objectsassociatedwith
said selectablemediaitems at a secondlevel of mag­
nification,whereinsaidsecondlevel ofmagnificationis 60

greaterthan said first level of magnification;
receivinga secondselectioninput;
zoomingout, basedon saidsecondselectioninput, from

saidat leastoneof saidplurality of objectsassociated
with saidselectablemediaitemsby progressivelyscal- 65

ing anddisplayingon saidtelevisionsaidat leastoneof
saidplurality of objectsassociatedwith saidselectable
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level of magnification, wherein said secondlevel of
magnificationis greaterthan saidfirst level of magni­
fication;

meansfor receivinga secondselectioninput;
meansfor zooming out, basedon said secondselection

input, from saidat leastoneof saidplurality of objects
associatedwith saidselectablemediaitemsby progres­
sively scalinganddisplayingon saidtelevisionsaidat
least one of said plurality of objects associatedwith
saidselectablemediaitemsto providea visual impres-

sion of movementof saidat leastoneof saidplurality
of objectsassociatedwith said selectablemediaitems
away from saidobserver;and

meansfor displayingon saidtelevision,after saidzoom­
ing step, saidplurality of objectsassociatedwith said
selectablemediaitems at said first level of magnifica­
tion.

* * * * *


