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CLIENT/SERVER METHODS AND SYSTEMS FOR
GENERATING A USER INTERFACE

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority of U.S. provisional
patent application Ser. No. 60/195,955, titled “Method and
Apparatus for Providing Streaming Media in a Communi-
cation Network,” filed Apr. 10, 2000. This application is a
continuation-in-part of U.S. patent application Ser. No.
09/746,149, titled “Interactive Display Interface for Infor-
mation Objects,” filed Dec. 22, 2000.

FIELD OF THE INVENTION

[0002] The present invention relates generally to interac-
tive menu interfaces for identifying content provided via a
communication system. More particularly, the present
invention relates to a system for retrieving television pro-
gramming information and for generating an interactive
navigation interface for displaying such television program-
ming information.

BACKGROUND OF THE INVENTION

[0003] The prior art is replete with communication and
entertainment systems that provide information in different
formats to many users. For example, digital cable and
satellite television systems, which are now commonplace,
can transmit audio and video content to a single home using
hundreds of different channels; the large number of video
and music channels can be overwhelming to many users.
Instead of a relatively small number of traditional radio and
television stations available in major metropolitan markets
or via standard cable or satellite systems, users are presented
with thousands of possibilities. Never before has there been
such a vast selection of alternatives, with broadcasters
providing every imaginable permutation for every conceiv-
able area of interest, from mainstream popular music to the
most obscure and unlikely niches.

[0004] Television viewers often have difficulty searching,
locating, viewing, and recording suitable content due to the
vast number of available channels and/or content sources.
For example, the large quantity of available broadcast sta-
tions presents a paradox: while users undoubtedly benefit
from the unprecedented number of choices in genre and
content which broadcasters provide, they cannot easily and
efficiently select from among the hundreds of stations,
channels, and/or entities broadcasting a given type of music,
video, or program. In addition, viewers cannot identify what
is interesting, relevant, or available, or determine other
characteristics of the available broadcasts.

[0005] Current solutions employed in conjunction with
cable television set-top boxes and satellite television decod-
ers typically operate in a primitive manner. These devices
usually display information in a text format or by showing
every available station or channel in a long list. Due to the
limited size and resolution of a television screen display,
paging through long lists of channels can be a tedious and
frustrating process. While this type of interface may argu-
ably be considered adequate in many current environments,
it is unsuitable for systems having a very large number of
content providers, stations, and/or channels to choose from.
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[0006] Accordingly, there is a need in the industry for an
effective and intuitive system for locating, identifying, and
displaying television programming, which may be provided
by multiple information sources and service providers, via a
communication network.

BRIEF SUMMARY OF THE INVENTION

[0007] The present invention provides a system for gen-
erating an interactive navigation interface for display at an
end user device such as a television monitor. In accordance
with a preferred embodiment, the end user device merely
functions as a display element; the navigation interface itself
is generated, maintained, and processed by one or more
remote components, such as a server or a separate process-
ing apparatus coupled to the display element. The navigation
interface is configured to allow a user to intuitively, effec-
tively, and easily determine the broadcast status associated
with a large number of content providers, channels, stations,
or the like. The navigation interface utilizes a magnification
(zoom) feature along with a hierarchical protocol for the
display of active selection items representing different infor-
mation sources or programs. In this respect, the navigation
interface displays only a limited number of active selection
items at an initial magnification level and introduces addi-
tional active selection items as the magnification changes.
The interactive navigation interface may include a number
of additional features designed to enhance the display of
useful information to the user and to make it easier for the
user to view and locate appropriate content.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] A more complete understanding of the present
invention may be derived by referring to the detailed
description and claims when considered in conjunction with
the following Figures, wherein like reference numbers refer
to similar elements throughout the Figures.

[0009] FIG. 1 depicts an exemplary navigation interface
display screen at a relatively low magnification level;

[0010] FIG. 2 depicts a portion of the navigation interface
display screen of FIG. 1 at a relatively high magnification
level,

[0011] FIG. 3 is a portion of the navigation interface
display screen of FIG. 1, representing a different display
state;

[0012] FIG. 4 is a schematic representation of an example
selection item;

[0013] FIG. 5 is a schematic representation of an example
selection item;

[0014] FIG. 6 is a schematic representation of a navigation
interface display system in which the techniques of the
present invention may be implemented;

[0015] FIG. 7 is a schematic representation of an exem-
plary interface server architecture that may be utilized in the
system shown in FIG. 6;

[0016] FIG. 8 is a schematic representation of a set-top
presentation layer;

[0017] FIG. 9 is a schematic representation of a time-
shifting element in a first state;
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[0018] FIG. 10 is a schematic representation of a time-
shifting element in a second state;

[0019] FIG. 11 is a flow diagram of a navigation element
operation process according to one practical embodiment of
the present invention;

[0020] FIG. 12 is a flow diagram of a user interaction
process;

[0021] FIG. 13 is a flow diagram of a zoom process
according to one practical embodiment of the present inven-
tion;

[0022] FIG. 14 is a flow diagram of a time shifting
process;

[0023] FIG. 15 is a flow diagram of a change selection
process;

[0024] FIG. 16 is a flow diagram of an interface display
presentation process according to one practical embodiment
of the present invention; and

[0025] FIG. 17 is a flow diagram of an interface request
process.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

[0026] The present invention may be described herein in
terms of functional block components and various process-
ing steps. It should be appreciated that such functional
blocks may be realized by any number of hardware com-
ponents configured to perform the specified functions. For
example, the present invention may employ various inte-
grated circuit components, e.g., memory elements, digital
signal processing elements, logic elements, look-up tables,
and the like, which may carry out a variety of functions
under the control of one or more microprocessors or other
control devices. In addition, those skilled in the art will
appreciate that the present invention may be practiced in
conjunction with any number of data transmission protocols
and that the systems described herein are merely exemplary
applications for the invention.

[0027] 1t should be appreciated that the particular imple-
mentations shown and described herein are illustrative of the
invention and its best mode and are not intended to other-
wise limit the scope of the invention in any way. Indeed, for
the sake of brevity, conventional techniques for signal
processing, data transmission, signaling, network control,
and other functional aspects of the systems (and the indi-
vidual operating components of the systems) may not be
described in detail herein. Furthermore, the connecting lines
shown in the various figures contained herein are intended to
represent exemplary functional relationships and/or physical
couplings between the various elements. It should be noted
that many alternative or additional functional relationships
or physical connections may be present in a practical
embodiment.

[0028] Overview

[0029] The present invention provides end users with an
interactive navigation interface that makes it easy for the end
users to view a plurality of graphical symbols, navigation
objects, or selection items corresponding to different content
sources, programming information, or the like. In practical
deployments, the present invention is suitable for use in
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connection with television programming schedules,
recorded programs, streaming media (audio and/or video)
broadcast information, or the like. The present invention
provides users with a graphical display metaphor that is easy
to understand and is capable of organizing and displaying a
large amount of information in an intuitive and easy-to-use
format. The user’s experience is enhanced by displaying the
information using a suitable metaphor or theme that is
graphical, dynamic, interactive, and enjoyable to use. For
example, the program guide may utilize a geographical map
analogy having navigation objects that appear as a number
of islands or land masses corresponding to different pro-
gramming genres. Alternatively, the program guide may
categorize content using navigation objects that appear as
representations of animals, buildings, vehicles, people,
books, or any number of graphical objects. The interactive
interface leverages spatial memory to allow users to quickly
re-locate media items that they found during a previous
viewing.

[0030] In lieu of a traditional list-based approach, the
navigation interface displays programming information in
conjunction with a hierarchy of graphical navigation objects
generated in a format suitable for use with a television
monitor. In the preferred implementation, the navigation
interface features a mythical group of islands, each with a set
of symbols or icons (referred to herein as “selection items™)
representing available broadcasters, service providers, pro-
gram titles, broadcasting networks, or the like. In this
preferred embodiment, different regions are labeled to rep-
resent a different genre or category, with related selection
items located within the appropriate region. In addition,
logical sub-regions represent subsets or subcategories of a
genre. For example, one massive island representing sports
programming may be identified as “Sports.” One portion of
this island may be dedicated to baseball, another may relate
to golf, and so on.

[0031] The content guide can display features in a two-
dimensional manner or in a three dimensional perspective.
The end user can zoom in and out, select a categorized
navigation object, select an active selection item to view
additional information regarding the associated content, and
access other related functions. In accordance with one aspect
of the present invention, the content guide is dynamic in that
it reflects real-time operating conditions and/or program-
ming characteristics. For example, the appearance of the
active selection items may change depending upon what
content is being broadcast, the level of interest to the user,
whether the selection items are marked as personal “favor-
ites,” or any other criteria.

[0032] In the preferred implementation, the interactive
navigation interface employs a natural hierarchical scheme,
which enables it to support thousands of media sources and
channels without overwhelming the user. An analogy to this
scheme is a roadmap where the most important information,
e.g., major cities and highways, is displayed prominently
and more obscure information, e.g., two-lane roads and
small towns, is displayed in a less pronounced manner or
perhaps only displayed on a more detailed (or magnified)
map view.

[0033] A practical implementation of the present invention
may reside in a number of software elements that reside at
one or more processing locations. In accordance with one
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embodiment, the software is configured to operate in con-
junction with any Java-based web server platform operating
open database connectivity (ODBC) or SQL compliant data.
This ensures that the back-end is highly scalable, robust,
distributable, and easy to maintain. The interactive naviga-
tion system can be configured to be entirely server based and
capable of automatically scaling its features to the capability
of the client presentation device. Consequently, the end user
need not perform any downloading, software installation, or
hardware reconfiguring. In addition, ongoing maintenance,
changes, and enhancements to the navigation interface sys-
tem can be centralized at a server and can be made com-
pletely transparent to the end user. Alternatively, the navi-
gation system can be configured such that most of the
display processing and formatting is performed locally by
the presentation layer. With this arrangement, the presenta-
tion layer need only communicate with a server to obtain
programming data or to obtain modifications to general
characteristics of the navigation interfaces, e.g., the graphi-
cal theme, the number of navigation objects, the number of
selection items, the categorization of the selection items, and
the like.

[0034] The system architecture is also capable of storing
end user personalization data in an industry standard SQL
data store. Thus, broadcast service providers employing the
navigation system can use online analytical processing
(OLAP) tools to extract critical demographic data about the
end users, thus enabling more efficient marketing, advertis-
ing, and programming techniques. Accordingly, in addition
to enhancing the users’ experiences through pervasive per-
sonalization, service providers can learn more about the
users’ viewing habits and access patterns, which allows the
service providers to deliver better services and, ultimately,
generate more revenue.

[0035] In addition to the above features, the navigation
system may be configured to cooperate with a set of author-
ing tools to allow the creation and management of naviga-
tion interfaces, XML configuration files to allow easy con-
nection to legacy databases, and utilities to make
deployment a simple process. In one practical embodiment,
these additional tools may be accessed (via, e.g., the Inter-
net) by the entity that deploys the navigation system archi-
tecture. Such tools may communicate with the system serv-
ers in a suitable manner to enable direct customization of
interactive navigation interfaces by the broadcast service
providers.

[0036] Navigation Interface Display

[0037] An exemplary navigation interface display screen
100 is depicted in FIG. 1. As described in more detail herein,
the navigation system generates “navigation interfaces,
““navigation elements,”“‘navigation objects,” and “selection
items.” As used herein, a “navigation interface” is generally
defined as the overall graphical user interface, which may
include any number of display screens corresponding to any
number of different states. A “navigation element” is gen-
erally defined as that portion of a navigation interface that
includes the navigation objects and selection items. In
practice, the user manipulates navigation elements when
viewing the program information. A “navigation object” is
generally defined as a graphical feature rendered on a
navigation element, while a “selection item” is generally
defined as a graphical feature rendered on or proximate to a
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navigation object. Each of these graphical elements are
described in more detail herein.

[0038] As described in more detail below, display 100 is
preferably generated by a system configured in accordance
with the present invention. Display 100 is shown and
described herein for purposes of illustration; display 100 is
not intended to limit or restrict the scope or applicability of
the present invention in any way. Indeed, the specific con-
figuration of display 100 may vary depending upon the
particular application, system preferences, user preferences,
and/or display device characteristics. For example, any
number of the following (and other) features of display 100
may vary from application to application: the appearance of
the graphical navigation objects displayed in the navigation
element; the graphical theme employed by the navigation
interface; the layout of the displayed navigation objects; the
number or arrangement of the selection items on the navi-
gation element; the number or arrangement of descriptive
indicia on the navigation element; the size or shape of the
various display elements; the colors used in display 100; and
the type of media, content, or programming associated with
the selection and control items.

[0039] In addition, the characteristics of the navigation
interface display 100 may vary to accommodate different
presentation devices. For example, display 100 may be
suitable for use in connection with a remote control device
having a limited number of directional navigation buttons,
function keys, or menu buttons (such remote control devices
are commonly used to control set-top converter boxes in
cable and satellite television systems). Yet another embodi-
ment may utilize a navigation interface display having
relatively low resolution and reduced functionality to
accommodate smaller presentation devices such as a remote
control console having a small display screen.

[0040] Navigation interface display 100 may be subdi-
vided into a number of general elements or components. For
example, display 100 may generally include an information
element 102 and a navigation element 104. As described in
more detail below, information element 102 and navigation
element 104 may each include or be associated with any
number of additional functional elements or display ele-
ments. Briefly, navigation element 104 preferably includes a
number of navigation objects that graphically represent a
grouping of programs, and each navigation object may
include any number of selection items associated therewith.
The selection items preferably correspond to specific tele-
vision programs available from the content provider.

[0041] Information element 102 preferably contains “live”
or real-time information regarding the currently selected
selection item and/or the currently selected navigation
object. Such information may change in accordance with
variations in the broadcast or programming status, the spe-
cific content requested by the user, or any other variable
criteria. In various embodiments, the displayed selection
items may represent any broadcast information, audio pro-
grams, television networks, pay per view programs, video
on demand programs, locally recorded video programs, and
any combination thereof. Accordingly, the content of infor-
mation element 102 may vary depending on the particular
application, and such content need not be limited any
particular form of programming.

[0042] In accordance with the practical embodiment illus-
trated in FIG. 1, the displayed selection items represent
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cable or satellite television stations. In response to the
selection of an active selection item on navigation element
104, information element 102 displays information related
to the programming associated with the respective station. In
this respect, the selection of an active selection item may
prompt the display of additional data or cause the navigation
display system to perform further related processes. For
example, information element 102 may contain the station,
network, or channel name, a station identifier such as an
alphanumeric character string, an icon or logo associated
with the station or program, the title of the program currently
being broadcast, the start and end times of the program,
and/or a brief description or summary of the program.

[0043] Information element 102 may also include a dura-
tion indicator 106 that graphically indicates, in real time, the
amount of time remaining in the program, the amount of
time elapsed, and/or the total duration of the program. The
operation of duration indicator 106 is described in more
detail below in connection with FIGS. 4 and 5. Information
element 102 may also include a preview arca 108 (e.g., a
“picture-in-picture” window) for displaying a live video
feed of a selected program.

[0044] In addition to the above features, information ele-
ment 102 (or other elements of display 100) may include any
number of features, including: additional pull-down or pop-
up information related to the listed programs; VCR or other
audio or video recording control; bandwidth, signal strength,
station reliability, or other quality of service parameters
related to the transmission of the selected program; popu-
larity ratings for the selected program; polling or rating
inputs, which allow the user to rate the station or program;
and adding stations to the user’s list of “favorites.” Infor-
mation element 102 may also leverage known program
listing technologies and formats to provide a rich and
user-friendly navigation experience.

[0045] Remote Control Operation

[0046] The preferred embodiment described herein is suit-
able for use with a television system. Accordingly, the
navigation system can be designed to accommodate remote
control operations and functions. For the sake of conve-
nience, a number of exemplary remote control commands
and their respective functions will be described herein in
connection with different features supported by the naviga-
tion system. It should be appreciated that the navigation
system may be alternatively (or additionally) configured to
support on-screen menu functions or an on-screen pointing
device controlled by a remote control, a mouse, a touchpad,
or the like.

[0047] A “guide” button on the remote control functions to
activate a channel guide (the interface described herein) that
allows the user to view, search, locate, and select a television
program via a number of navigation objects and selection
items. If the channel guide is currently displayed, the
“guide” button can be activated to switch back into the full
screen video mode.

[0048] Directional arrow buttons (e.g., up, down, right,
and left arrows) on the remote control enable the user to
navigate between navigation objects, selection items, menu
items, lists, and the like. The specific function of each
directional arrow button may vary depending upon the
current state of display 100.
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[0049] Forward and backward buttons on the remote con-
trol may be used to advance a time shift display element
(described in more detail below) forward or backward in
time. On many platforms with recording capabilities, these
buttons may also function as the fast forward and rewind
buttons.

[0050] “Zoom in” and “zoom out” buttons (e.g., buttons
marked “+” and “-”) on the remote control function to
control the zoom or magnification level for the current
navigation element or for specific navigation objects. On
most platforms, these buttons can also function as the
channel up/down buttons or the page up/down buttons,
depending upon the current operating mode.

[0051] A “menu” button on the remote control may func-
tion in a conventional manner to pull up a main menu (or any
designated menu) from any location or state within the
navigation system.

[0052] A “jump” or “recall” button on the remote control
preferably functions to immediately direct the user to a
specific location maintained by the navigation system. For
example, the user can enter an alphanumeric code (e.g., a
three-digit number) that uniquely identifies a specific navi-
gation object, then press the “jump” button to cause the
navigation system to display the navigation object corre-
sponding to the entered code. Thus, the user can memorize
the codes corresponding to any number of navigation objects
and use the “jump” button as a shortcut to traverse the
navigation elements. The “jump” button may also function
in a conventional manner (when the television system is in
the normal viewing mode) to return to a previous channel or
to jump between two channels.

[0053] A “display” button on the remote control may
function to toggle the visibility of a schedule box (described
below) or a channel listing corresponding to a highlighted
selection item. This feature allows the user to quickly view
a time schedule of programming for a selected channel or
station. On most platforms, the “display” button can also be
used in the viewing mode to show a summary of program-
ming information for the current program.

[0054] A “select,”*enter,” or “OK” button on the remote
control functions in a conventional manner to enable the
user to select displayed items and to enable the user to
activate features. For example, the “select” button can be
used to select highlighted menu items, to activate viewing of
a highlighted selection item, or the like.

[0055] A “‘context” button on the remote control allows the
user to display content-specific information related to a
selected navigation object or a selected navigation item. As
described in more detail below, the “context” button may
pull up a menu that lists the different operations available for
a currently selected navigation object or item.

[0056] As mentioned above, a practical embodiment may
utilize any number of remote control buttons that support
different features of the navigation system. Some of these
remote control buttons and their related functionalities may
correspond to known or existing features. On the other hand,
it may be necessary to enhance the existing functions of
some remote control buttons to support the features
described herein. In addition, the navigation system may
utilize any number of remote control buttons and/or func-
tions that do not appear on current remote control devices.
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Dynamic Navigation Element

[0057] Navigation elements are suitably configured to
provide the user with programming information in an easy-
to-navigate manner. In the preferred mode of operation,
navigation elements are dynamic in nature. For example,
navigation element 104 may include, without limitation, any
number of the following features: flashing icons or symbols;
pop-up or pull-down icons, tables, text boxes, or labels that
are responsive to user commands or to the movement and/or
position of a cursor rendered on the display screen; symbols,
such as selection items, having variable appearances that
react to various criteria; program listing and descriptions
that change in accordance with the user’s navigation of the
display; zooming (magnification) capabilities; and panning
or scrolling capabilities. In addition, navigation element 104
may be dynamically updated in response to the real-time
changes in program listings. As described above, the dis-
played selection items may represent various types of data or
information depending upon the particular application of the
invention. In this respect, the selection items can represent
or be associated with broadcast information, radio programs,
television or radio networks, pay per view programs, video
on demand programs, locally recorded videos, and any
combination thereof.

[0058] Inone embodiment, the zooming feature facilitates
the progressive scaling of a displayed navigation object (or
a portion thereof) that gives the visual impression of move-
ment of all or part of a display group toward or away from
an observer (see the definition of “Zzooming” contained in the
IBM Dictionary of Computing, 8 edition, 1987). In other
words, the zooming feature causes the display of the navi-
gation element or navigation object to change from a distant
view to a close view, and vice versa, as though the end user
were manipulating a telescope, a magnifying glass, or a
zoom lens of a camera. Alternatively, the zooming feature
may enable the navigation system to display a plurality of
navigation objects at a relatively low resolution on one
display screen, one navigation object at a relatively higher
resolution on another display screen, and a plurality of
navigation sub-objects (corresponding to one navigation
object) at yet a higher resolution on yet another display
screen. Similarly, a panning feature can facilitate the pro-
gressive translating of a displayed navigation element (or a
portion thereof) that gives the visual impression of lateral
movement of the image (see the definition of “panning”
contained in the IBM Dictionary of Computing, 8" edition,
1987). These visual characteristics of the navigation element
104 provide a realistic visual simulation to the end user.

[0059] The particular “screen shot” shown in FIG. 1
reflects a moment frozen in time. At this moment, navigation
element 104 is associated with a specific magnification
level, e.g., the lowest magnification level. At this level of
minimum magnification, the entire geography or “world”
may be displayed with a limited number of visible and active
selection items. Alternatively, at this level of minimum
magnification, the categorized navigation objects can be
displayed without any representative selection items dis-
played thereon (in such an embodiment, selection items can
be displayed when the user increases the zoom or when the
user selects a particular navigation object). With brief ref-
erence to FIG. 2, the same navigation interface display 100
is shown having a navigation element 110 depicted at a
higher magnification level. In a practical embodiment, the
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navigation elements may be two dimensional renderings
having three dimensional characteristics such as shading and
perspective. Alternatively, the navigation elements may uti-
lize three dimensional rendering and appropriate three
dimensional navigation capabilities (zooming, panning, roll-
ing, tilting, etc.).

[0060] For the example theme described herein, naviga-
tion element 104 may contain any number of distinct graphi-
cal features such as geographical land masses, oceans,
islands, or continents. Such graphical features may contain
streets, cities, buildings, rooms, landscapes, tfloor plans, and
other elements. Of course, navigation interface display 100
need not employ a geographical map analogy; display 100
may utilize any suitable design or graphical features (e.g.,
labeling, icons, coloring, or grouping of navigation items)
for purposes of categorization and organization of the vari-
ous selection items that represent the available channels,
programs, or networks. Consequently, in lieu of a geographi-
cal theme, display 100 may employ graphical objects and
features that represent any suitable theme, e.g., a carnival
theme, a solar system theme, an abstract theme, a container
theme, a library theme, or the like. In the preferred embodi-
ment, a plurality of symbols, rendered as selection items, are
displayed in a distributed manner over navigation element
104. For example, navigation element 104 includes a selec-
tion item 112 representing the station ESPN; a selection item
114 representing the station HBO, a selection item 116
representing the station BRAVO, and a number of other
selection items representing other stations or channels. Sets
of selection items are displayed on or proximate to specific
navigation objects of navigation element 104 and subsets of
selection items may be displayed on or proximate to specific
areas or regions within one navigation object.

[0061] Each navigation object on navigation element 104
may be labeled to represent a different genre, category, or
subject, with appropriate selection items displayed on or
near a related navigation object. For example, one naviga-
tion object 118 includes the label “Music” to identify that the
associated selection items represent music stations, such as
MTYV, and VH1, or specific programming related to music.
Another navigation object 120 includes the label “Sports™ to
identify that the resident selection items represent stations
that broadcast sports programming or specific sports pro-
grams. Yet another navigation object 122 includes the indi-
cia “Movies” to identify that the resident selection items
represent stations that broadcast full-length motion pictures
or specific movie programs. Although not necessarily shown
in FIG. 1, navigation element 104 may include any number
of'labeled objects or regions, such as News, Movies, Family,
Comedy, Shopping, and Network. In a practical embodi-
ment, some stations or channels may have duplicate selec-
tion items associated with more than one navigation object
or category.

[0062] In accordance with one preferred aspect of the
present invention, the selection items may dynamically shift
on a navigation element depending upon the current subject
matter represented by the selection items. Thus, a navigation
element may exhibit dynamic re-mapping of selection items
onto different navigation objects in response to program-
ming changes or other criteria. For example, a selection item
representing the station HBO may appear on the “Movies”
object 122 during the broadcast of a movie and automati-
cally shift to the “Sports™ object 120 if a sporting event is
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broadcast after the movie. In addition, different selection
items may dynamically appear or disappear in response to
the characteristics or availability of programming.

[0063] As depicted in FIG. 1, a given navigation object
(e.g., “Music” object 118) may have no visible selection
items displayed at any particular magnification level.
Indeed, at the highest level, navigation element 104 may be
configured such that no individual selection items are dis-
played. Whether or not a given navigation object includes
selection items can be governed by any suitable criteria such
as the number of available programs or channels, the popu-
larity of the category, end user preferences, or the like.

[0064] As described above, a user can traverse navigation
element 104 using a remote control device, and/or other user
interface devices (e.g., a mouse, a keyboard, a trackball, a
joystick, a touch pad, etc.). In accordance with one aspect of
the present invention, navigation element 104 can be navi-
gated and traversed in an intuitive and easy manner. The user
may engage “zoom” buttons or directional buttons for
purposes of zooming and selecting objects and items. The
user can highlight a particular selection item and select that
item to view the corresponding program. For example, FIG.
1 depicts selection item 116 (for the BRAVO channel) in a
highlighted mode; the user may press the “select” or “enter”
button to view this channel, press the “display” button to
view the schedule box corresponding to this channel, or
press the “context” button to view information related to the
current program on this channel. In addition, the user can use
the directional buttons to highlight a specific navigation
object. For example, FIG. 3 depicts a different state of
navigation element 104 in which navigation object 118 (the
“Music” region) is selected. A practical embodiment may
highlight the selected object or alter the appearance of the
unselected objects and items to highlight the selected status.
When a navigation object is highlighted, the user may press
the “select” button or the “zoom” button to magnify the
object, or press the “context” button to view information
related to the category represented by the selected object. In
practice, the navigation system allows the user to traverse
between neighboring selection items and navigation objects,
and the appearance of navigation element 104 may dynami-
cally change as the user traverses between selection items
and navigation objects.

[0065] Such zooming and repositioning may also be con-
trolled by external events that do not require the user to
initiate a zoom or positioning command. For example, the
interface display system may receive a jump request to
display the region labeled “Movies.” In response, the navi-
gation element 104 may be adjusted to focus on that region.
Embodiments that implement continuous zooming and/or
continuous panning may have intuitive navigation capabili-
ties that allow the user to easily pan, zoom, or scroll over
navigation element 104 using an interface device, e.g., by
clicking and dragging the cursor to reposition navigation
element 104.

[0066] As described above, many televisions and set-top
converters are controlled by remote control devices having
limited navigation capabilities (many of these devices
merely include four directional control buttons). Traversing
through an interactive interface can be difficult with such
remote control devices, particularly when the interface dis-
play does not contain control points arranged in a grid
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pattern. In other words, it can be difficult for the user to
ascertain which control point will be selected in response to
any given directional button.

[0067] The navigation interface display system of the
present invention may be suitably configured to generate
guidance indicators on the navigation element. The guidance
indicators provide visual guidance to the user, thus simpli-
fying navigation of the display with a user device having
limited navigation capabilities. In a practical embodiment,
such guidance indicators can be rendered in the form of
directional arrows. In operation, one selection item is the
currently selected item or the item associated with the
current position of the user’s navigation device. The cur-
rently selected item may be highlighted to reflect that it is the
current position. As shown in navigation element 104, a
number of asymmetrically arranged selection items may
surround a given selection item. Specific neighboring selec-
tion items can be associated with arrows pointing up, down,
right, and left. These arrows rendered on the display provide
immediate visual feedback to the user by indicating selec-
tion items, other than the currently highlighted item, to
which the user can move. The navigation indicators are
dynamic in nature; they automatically respond to movement
of the current position by identifying the appropriate neigh-
boring selection items.

[0068] The correspondence between selection items and
directional indicators may be determined in a dynamic
manner using any number of algorithms designed to find the
“closest neighbors.” Such an embodiment would allow
automatic adaptation to the addition or subtraction of selec-
tion items. In an alternate embodiment, the navigation
element may be initially designed with such guidance indi-
cators coded along with the selection items. This technique
may be suitable for use with navigation elements where the
number and location of selection items are fixed.

[0069] 1t should be appreciated that the number of navi-
gation indicators need not be limited to four and that the
present invention may be flexibly configured to accommo-
date any number of discrete navigation directions. In addi-
tion, the navigation indicators need not be rendered as
directional arrows. Alternate embodiments may employ any
suitable pointing icon such as those rendered for use with a
mouse cursor, colored markers, distinguishable icons, or the
like. Indeed, some benefits may be derived by merely
highlighting or indicating the neighboring selection items
without specifically identifying the direction of travel
required to reach them. Although the guidance indicators are
utilized in the context of the navigation interface display
system described herein, the technique may be implemented
in any number of alternative navigation display systems. For
example, the concept of guidance indicators may be
employed in the context of video games, interactive DVDs,
and other applications that rely on a remote control device
having a discrete number of directional controls.

[0070] In a practical embodiment, the navigation of the
displayed navigation element is responsive to directional
control signals, magnification control signals, jump control
signals, and other navigational control signals that may be
initiated by the user. Such control signals may be directly
processed by the respective presentation device or they may
be suitably transmitted to a server for central processing and
manipulation of the displayed navigation element. The pro-
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cessing of such control signals may be better understood in
connection with the description of the hardware and soft-
ware architecture of the navigation interface display system
(see the description associated with FIGS. 6-8).

[0071] Hierarchical Characteristics

[0072] Each navigation interface is preferably designed to
display its features in a hierarchical manner. Briefly, a
navigation element exhibits a hierarchical categorization
scheme associated with the grouping of the selection items
and a hierarchical visibility scheme associated with the
display of active selection items. Both of these hierarchical
schemes will be described in detail with reference to FIGS.
1-3.

[0073] As described above, individual selection items are
preferably grouped according to a number of specified
categories. Graphical features (the navigation objects in
FIGS. 1-3) associated with the categories are displayed
along with indicia representative of the genre or category. At
a relatively low level of magnification (see FIG. 1), the
preferred embodiment of the present invention displays
broad categories such as Movies, News, and Sports. Those
selection items located on or proximate to a given navigation
object represent programs or stations that are generally
related to that category. Thus, all of the selection items
contained on or near navigation object 122 are associated
with movies. In contrast, at a relatively high level of
magnification (see FIG. 2), a given category may be further
divided into one or more subcategories. In this respect, a first
number of active selection items from the general category
are displayed on or proximate to a first area of the navigation
object and a second number of active selection items may be
displayed on or proximate to a second area of the navigation
object. In the context of FIG. 2, the general category of
“Movies” includes the subcategories of “Mystery” and
“Drama.” Selection items located in or near to the “Mystery”
navigation sub-object 132 represent mystery movies, while
selection items located in or near to the “Drama” navigation
sub-object 134 represent dramatic movies. Although not
depicted in FIG. 3, the navigation element 110 may display
navigation sub-objects as a cluster of distinct and separate
objects, thus enhancing the relationship between the spatial
layout of sub-objects and the corresponding sub-categories.
In addition, any number of subcategories may be displayed
at any given zoom level, and a navigation sub-object may be
further divided into any number of hierarchical sub-sub-
objects.

[0074] As described above, the navigation system may
also support a “show category” or jump feature. This feature
allows a user to select an individual category, navigation
object, or navigation sub-object (usually via a “jump” but-
ton, a menu, a code sequence, the selection of an icon, or
other functionality) while using the system. In response to
the identification of a category (or subcategory), the display
may be adjusted to focus on the selected category. When this
feature is invoked, the selected category or subcategory is
displayed near the center of the display element and, pref-
erably, at the maximum possible magnification that allows
all of the respective selection items to be shown. For
example, FIG. 3 represents an exemplary display that may
be generated in response to the selection of the “Movies”
category. In an alternate embodiment, the “show category”
feature may highlight the selected category or change the
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appearance of navigation objects and selection items outside
of the selected category (e.g., by shading, coloring, dim-
ming, or darkening such graphical features). The “show
category” capability allows the user to quickly and easily
view a desired category without having to pan, zoom, or
otherwise traverse the displayed navigation element.

[0075] As the level of magnification increases, the level of
detail on the navigation element may also increase. Thus,
additional subcategories (and lower order subcategories)
may begin to appear at higher magnification levels, along
with additional selection items associated with the various
subcategories. As more subcategories appear, the corre-
sponding labels or other indicia of such additional subcat-
egories may also appear on the respective area of the
graphical navigation object or sub-object. This hierarchical
display of categories, subcategories, and respective group-
ing of selection items allows the user to easily and intuitively
locate and select appropriate programs by genre.

[0076] 1t should be appreciated that, in addition to catego-
rizing according to areas or locations on the display, the
navigation element can also categorize selection items in a
hierarchical manner using any desired criteria. For example,
a number of selection items may include a label or icon that
identifies pay per view stations. These items can be further
distinguished from other selection items by use of a different
color or shading. The use of distinct labeling and distinct
coloring in this context is akin to a sub-categorization
scheme. Furthermore, because pay per view selection items
may not be visible at a relatively lower magnification level
(see FIG. 1), their display follows the hierarchical protocol
described above in connection with the subdivision of the
navigation objects and the display of subcategory labels.

[0077] With respect to the hierarchical visibility scheme, a
relatively limited number of selection items are displayed at
the lowest magnification level (see FIG. 1). In contrast, as
the magnification level increases (see FIG. 3), more selec-
tion items become visible and more selection items become
active. In the example navigation element 104 shown in
FIG. 1, the Movies object 122 includes three active selection
items. One of the active selection items, identified by
reference number 116, represents a currently selected or
highlighted item. The remaining active selection items on
Movies object 122 (and on the other navigation objects
shown in FIG. 1) may be subsequently selected by the user
such that the related programming information can be dis-
played in information element 102 and/or in a pop-up
window in navigation element 104.

[0078] At higher magnification levels, the number of
active selection items associated with a given navigation
object or category increases because active selection items
displayed at relatively lower magnification levels remain
displayed at higher magnification levels. In this respect, the
active selection items associated with a relatively lower
magnification level is a subset (preferably a proper subset)
of the active selection items associated with a relatively
higher magnification level. Accordingly, the number of
active selection items associated with a relatively higher
magnification level will be greater than the number of active
selection items associated with a relatively lower magnifi-
cation level.

[0079] In accordance with a preferred aspect of the inven-
tion, a number of inactive selection items may also be
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displayed at any given magnification level. For example,
Sports object 120 includes an inactive selection item 136
displayed at the level shown in FIG. 1. The inactive selection
item 136 is illustrated using dashed lines. Although inactive
selection items are displayed, they have limited or no
functionality. For example, inactive selection items may not
be selectable by the user and they may not convey any
information other than the information contained in the
actual rendering of the inactive selection item. In a practical
embodiment, the inactive selection items are rendered on the
display element in a visually distinguishable manner relative
to the active selection items. For example, the inactive
selection items may be smaller than the active selection
items and the inactive selection items may exhibit a faded or
transparent characteristic relative to the active selection
items. As used herein, “visually distinguishable” may relate
to a different size, shape, color, shading, font, design, or
other perceivable trait.

[0080] The inactive selection items at a given magnifica-
tion level may identify those selection items that will
become active at a higher magnification level. For the
illustrated example that employs discrete levels, the inactive
selection item 136 displayed in navigation element 104 (see
FIG. 1) becomes an active selection item in the next highest
magnification level (not shown). In addition, a number of
new inactive selection items may become visible in the next
highest level; in turn, these inactive selection items will
become active selection items at the next highest magnifi-
cation level. In an alternate embodiment that uses a “con-
tinuous” zoom feature, a given selection item may become
active at a certain magnification point and remain active if
the magnification remains substantially constant or if the
magnification increases. The display of such inactive selec-
tion items allows a user to anticipate the programming
information that will become available in response to
increased zooming.

[0081] The order in which categories and subcategories
are displayed in response to magnification changes, the
order in which active and inactive selection items are
displayed in response to magnification changes, and the
selection of which items (active or inactive) are displayed at
the lowest hierarchical magnification level may follow any
suitable prioritization scheme or metric. For example, the
prioritization metric can be based on the frequency of
selection of the selection items by a user, thus resulting in
frequently accessed selection items being displayed at the
lowest magnification level and less frequently accessed
selection items being delegated to relatively higher magni-
fication levels. In an alternate embodiment, the prioritization
scheme may be based on specified preferences that can be
entered by the end user (e.g., the user may be allowed to
promote or demote any given selection item) or by the
service provider responsible for the maintenance of the
navigation display system. This feature allows the service
provider to highlight certain broadcasters, networks, genres,
or categories in accordance with targeted marketing or
focused programming. This feature also allows the end user
to monitor or restrict access to certain programs, stations, or
programming genres (e.g., in the context of a “parental lock™
system). The prioritization scheme can be dynamically
responsive to use patterns or programming changes in a
manner that facilitates automatic updating of the navigation
element characteristics. For example, if a user frequently
visits a station, then that station will eventually move up in
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priority until it becomes displayed at the lowest magnifica-
tion level and at each higher level.

[0082] Dynamic Selection Item Appearance

[0083] In accordance with another preferred aspect of the
present invention, the active selection items (and/or other
icons displayed on the navigation element) can be rendered
in various ways to convey useful information to the user in
an easy-to-interpret manner. In this respect, the selection
items may have at least one variable characteristic associ-
ated therewith. The selection item appearance may be
dynamically responsive to real-time changes in system sta-
tus, user preferences, the current operating conditions
related to the information source corresponding to the selec-
tion item, or the like. For example, different colored selec-
tion items may represent different types of programming
genres, different programming characteristics, different
transmission specifications, or the like. The appearance of
the selection items may also be altered according to any of
the following characteristics: broadcast status, i.e., whether
the station is currently broadcasting a program; quality of
service; connection bandwidth; service conditions; time
until the start of the program (e.g., a rendering of a clock
face); the program name; other programming information;
etc. One or more of the following selection item icon
characteristics may be varied in a dynamic manner: shape,
size, color, design, orientation, text label, visibility factor,
motion, etc.

[0084] As mentioned above, colored selection item icons
represent active selection items while gray or “transparent”
selection item icons represent inactive selection items. In
addition, a pop-up text box may appear proximate a selec-
tion item when the user approaches the selection item with
the cursor or other pointing device. The pop-up box may
identify dynamically changing information such as the cur-
rent program, song title, or channel name associated with
that active selection item.

[0085] The dynamic appearance feature described above
in connection with the selection items may also apply to text
labels (or other information) that accompany the selection
items. As described above, selection items are preferably
displayed along with an indicator of the respective stations,
networks, or the like. For example, one practical embodi-
ment utilizes fixed labels, e.g., “HBO” for active selection
item 114 and “ESPN” for active selection item 112. How-
ever, in an alternate embodiment, such labels may be
dynamically configured to provide real-time programming,
operating, or status information, such as the title of the
program being broadcast, the time until broadcast, the time
remaining in the program, the type of program, or the quality
of service for the transmission of the program. The labels
may also exhibit variable colors, fonts, styles, and other
formatting.

[0086] FIG. 4 and FIG. 5 depict example graphical rep-
resentations corresponding to two selection items. Briefly, a
selection item may include any number of the following
components: a graphical icon; a label; and a duration indi-
cator. The icon may be employed to designate the current
state or status of the corresponding channel or program
and/or the type of selection item that it represents. The
navigation system employs differently sized, shaped, and
colored icons to allow users to quickly identify and interpret
selection items.
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[0087] A practical embodiment may utilize different icons
that represent at least the following types of selection items:
live television (currently playing); live television (starting or
not yet playing); live television (recording); live television
(scheduled to record); television series (a show that plays
multiple times); recorded content; live music station; and
web content (on platforms that support internet access). The
specific appearance of these different icons may vary from
system to system. FIG. 4 depicts one example icon 124 that
represents a live television show that is currently being
broadcast. In contrast, FIG. 5 depicts one example icon 126
that represents a live television show to be recorded in the
future.

[0088] A selection item may also include a label 128 that
describes the program and/or channel corresponding to that
selection item. The information contained in the label may
vary depending upon the particular operating mode of the
navigation system. In view of practical space limitations, a
given label may contain a truncated version of a program
title or summary, followed by a number of ellipses.

[0089] A selection item may also include a duration indi-
cator 130. Duration indicator 130 is a graphical element that
preferably represents the total length of the corresponding
program and how far along it has progressed (based on the
current time slice or reference time). The overall length of
duration indicator 130 indicates the length of the program,
which may also be displayed in an alphanumeric form next
to duration indicator 130. Duration indicator 130 may be
divided into segments that represent specific time incre-
ments, e.g., 30 minute increments. Thus, as shown in FIGS.
4 and 5, the current program runs for 60 minutes and
duration indicator 130 includes two 30-minute segments.

[0090] When display 100 is used for live television pro-
grams, duration indicator 130 preferably includes two dif-
ferent colors, shades, or textures that represent the amount of
time elapsed and the amount of time remaining in the current
program. For example, in FIG. 4, duration indicator 130
includes a shaded portion (which may represent a first color
such as red) and an unshaded portion (which may represent
a second color such as green). The shaded portion represents
the elapsed time of approximately 45 minutes and the
unshaded portion represents the remaining time of approxi-
mately 15 minutes. In contrast, FIG. 5 shows duration
indicator 130 in a totally unshaded state, which represents
that the program has not yet started (or that it has just
begun). In the preferred embodiment, the status of duration
indicator 130 is updated continuously (or periodically) in
real time to reflect the current status of the program. In
practice, the navigation system obtains the relevant start and
end time information for the respective program from an
application database, retrieves the current actual time, and
renders duration indicator 130 in response to the amount of
elapsed time and/or the amount of remaining time.

[0091] As described above, information element 102 may
also include a duration indicator 106 that functions in an
equivalent manner. As the user travels through different
selection items, duration indicator 106 changes to reflect the
status of the currently selected item.

[0092] In the preferred practical embodiment, each active
selection item (regardless of the current magnification dis-
play level) is rendered in a format that includes the various
elements shown in FIGS. 4 and 5. Due to size limitations,
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these graphical elements are not shown in FIGS. 1-3 (rather,
FIGS. 1-3 merely show a simplified icon and a short text
label associated with the selection items).

[0093] Guide Formats

[0094] The navigation system may be configured such that
a number of different guide formats are simultaneously
supported. For example, the navigation system may include
a main menu display having a number of graphical objects
corresponding to any number of the following selectable
options: a channel guide; a recorded content guide; a show
guide; a surfer guide; and a favorites guide. Each of these
guide formats is briefly described below. Generally, any of
these guide formats may employ the display techniques
described herein.

[0095] The channel guide displays television shows that
are currently being broadcast and television shows that will
be broadcast in the future. The channel guide organizes and
categorizes individual channels and stations according to the
general programming type carried by those stations. For
example, ESPN and FOX SPORTS can be displayed on the
Sports navigation object, while CBS, NBC, and ABC can be
displayed on the Network navigation object, and CNN can
be displayed on a News navigation object.

[0096] The recorded content guide displays programs that
have been recorded by the platform (the recorded content
guide is particularly suited for use with platforms that
support digital video recording). In practice, the navigation
objects can be organized and categorized according to the
scheme used by the channel guide.

[0097] The show guide organizes, categorizes, and dis-
plays selection items according to subject matter or topic,
regardless of how the channel guide may organize the
individual channels. For example, the show guide may
include a Sports object that includes selection items corre-
sponding to network channels, local channels, news chan-
nels, and other channels, so long as the respective program-
ming is related to sports. Thus, although ABC, NBC, and
CBS reside on the Network object in the channel guide, any
of those stations may reside on different objects in the show
guide, depending upon the program subject matter.

[0098] The surfer guide sorts the available channels
according to call letters, station numbers, or channel descrip-
tions. In this respect, the surfer guide is similar to existing
list-based programming guides. The sorting scheme used by
the surfer guide can be selected by the viewer.

[0099] The favorites guide allows the viewer to create
personal navigation objects that are categorized according to
a specified scheme. The navigation system allows the viewer
to assign a “favorite” status to any number of channels and
to organize those favorites according to the techniques
described herein. For example, while traversing the channel
guide, the viewer may highlight a selection item and create
a corresponding selection item for that channel in the
favorites guide. The system also allows the user to create
labels and categories for the favorite navigation objects.

[0100] General System Environment

[0101] FIG. 6 is a schematic representation of a navigation
interface display system 600 in which the techniques of the
present invention may be implemented. System 600 is
suitably configured to produce, maintain, update, and con-
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trol the navigation interface and the dynamic interface
elements described above. System 600 is depicted in a
generalized manner to reflect its flexible nature and ability to
cooperate with any number of different communication
systems, service providers, and display devices. System 600
may include a presentation layer 602 (preferably having an
associated presentation device, display element, and appli-
cation server), one or more interface servers 604, one or
more application databases 606, one or more interface
databases 608, and a suite of producer tools 610. In the
context of FIG. 6, and for purposes of the example embodi-
ment described herein, system 600 is associated with a
particular system administrator, e.g., a cable television pro-
vider. Accordingly, some of the elements shown in FIG. 6
may be owned and/or maintained by the service provider.

[0102] As used herein, a “server” refers to a computing
device or system configured to perform any number of
functions and operations associated with navigation inter-
face display system 600. Alternatively, a “server” may refer
to software that performs the processes, methods, and/or
techniques described herein. From a hardware perspective,
system 600 may utilize any number of commercially avail-
able servers, e.g., the IBM AS/400, the IBM RS/6000, the
SUN ENTERPRISE 5500, the COMPAQ PROLIANT
ML570, and those available from UNISYS, DELL,
HEWLETT-PACKARD, or the like. Such servers may run
any suitable operating system such as UNIX, LINUX, or
WINDOWS NT, and may employ any suitable number of
microprocessor devices, e.g., the PENTIUM family of pro-
cessors by INTEL or the processor devices commercially
available from ADVANCED MICRO DEVICES, IBM,
SUN MICROSYSTEMS, or MOTOROLA.

[0103] The server processors communicate with system
memory (e.g., a suitable amount of random access memory),
and an appropriate amount of storage or “permanent”
memory. The permanent memory may include one or more
hard disks, floppy disks, CD-ROM, DVD-ROM, magnetic
tape, removable media, solid state memory devices, or
combinations thereof. In accordance with known tech-
niques, the operating system programs and any server appli-
cation programs reside in the permanent memory and por-
tions thereof may be loaded into the system memory during
operation. In accordance with the practices of persons
skilled in the art of computer programming, the present
invention is described below with reference to symbolic
representations of operations that may be performed by one
or more servers associated with system 600. Such operations
are sometimes referred to as being computer-executed. It
will be appreciated that operations that are symbolically
represented include the manipulation by the various micro-
processor devices of electrical signals representing data bits
at memory locations in the system memory, as well as other
processing of signals. The memory locations where data bits
are maintained are physical locations that have particular
electrical, magnetic, optical, or organic properties corre-
sponding to the data bits.

[0104] When implemented in software, various elements
of the present invention are essentially the code segments
that perform the various tasks. The program or code seg-
ments can be stored in a processor-readable medium or
transmitted by a computer data signal embodied in a carrier
wave over a transmission medium or communication path.
The “processor-readable medium” or “machine-readable
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medium” may include any medium that can store or transfer
information. Examples of the processor-readable medium
include an electronic circuit, a semiconductor memory
device, a ROM, a flash memory, an erasable ROM (EROM),
a floppy diskette, a CD-ROM, an optical disk, a hard disk,
a fiber optic medium, a radio frequency (RF) link, or the like.
The computer data signal may include any signal that can
propagate over a transmission medium such as electronic
network channels, optical fibers, air, electromagnetic paths,
or RF links. The code segments may be downloaded via
computer networks such as the Internet, an intranet, a LAN,
or the like.

[0105] As used herein, a “presentation device” is any
device or combination of devices capable of generating a
visible display on an associated display element. For
example, a presentation device may be a television set, a
set-top box or converter associated with a television moni-
tor, a personal computer, a video game console, a PDA, a
remote control device, a home appliance, or the like. Pre-
sentation devices are preferably configured in conventional
ways known to those skilled in the art. In addition, presen-
tation devices may be suitably configured to function in
accordance with certain aspects of the present invention, as
described in more detail herein. For the sake of clarity and
brevity, conventional and well-known aspects of such pre-
sentation devices are not described in detail herein.

[0106] A respective display element may be integral to a
presentation device or a separate component in communi-
cation with a presentation device (e.g., a television monitor
connected to a set-top converter). The specific configuration
and resolution of the display elements may vary according
to the type of presentation device that it cooperates with. For
example, display elements may utilize cathode ray tube
(CRT) technology, touch screen technology, liquid crystal
display (LCD) technology, plasma display technology, or the
like. In a practical application, a PDA display (such as those
utilized by devices manufactured by PALM, INC.) have a
resolution of 155x144 pixels with four shades of gray. On
the other hand, most personal computers display 800x600
pixels with 24-bit color, and many of these systems include
onboard 3-D acceleration hardware.

[0107] In the preferred embodiment, navigation interface
display system 600 is capable of supporting a plurality of
end users, each of which may have personal data or indi-
vidual preferences and display settings associated therewith.
In this respect, system 600 may be deployed by a cable
television service provider having a large number of sub-
scribers in a given locale. The different subscribers will
likely have different presentation devices, different program-
ming packages, and different user preferences; these user-
specific characteristics may be suitably stored and managed
by system 600.

[0108] Interface servers 604 may be generally configured
to dynamically produce generic or universal representations
of navigation interfaces according to the techniques of the
present invention. As described in more detail below, inter-
face servers 604 can utilize generic format descriptors,
which enable different presentation layers 602 to suitably
generate the graphical navigation elements according to the
characteristics and specifications of the particular presenta-
tion devices and the associated display elements.

[0109] Interface servers 604 preferably communicate with
one or more application databases 606, which may be
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external to the overall architecture of system 600. Applica-
tion databases 606 are respectively associated with the
presentation system corresponding to presentation device
602. For example, system 600 may operate in cooperation
with a cable television application database that contains
programming data relating to the programs and channels
offered by the cable television service provider. Application
databases 606 are preferably configured to communicate
with interface servers 604 via TCP/IP in accordance with
known techniques. In a practical embodiment, application
databases 606 may be realized as conventional SQL data-
bases, e.g., ORACLE-based databases.

[0110] The individual application databases 606 prefer-
ably contain broadcast and programming information such
as cable television listings. The data stored in the various
application databases 606 may include, without limitation,
any of the following: (1) television station information,
which may include station names, physical locations, current
programs being broadcast, viewer maturity ratings (TV-Y,
TV-14, TV-MA, etc.), encoding format (normal, high defi-
nition, Dolby stereo, etc.), network affiliations, pay per view
pricing, subscription packages capable of receiving the
broadcast, current status, program start/end times, and pro-
gram descriptions; (2) radio station (traditional or cable)
information, which may include station names, physical
locations, current songs being played, uptime history, cur-
rent status, and network affiliations; and (3) user informa-
tion, which may include names, email addresses, account
information (credits available, subscription packages, etc.),
and preferences. In a practical system, the individual content
providers and service providers will be responsible for
updating and maintaining the data stored in application
databases 606.

[0111] Interface servers 604 may also communicate with
one or more interface databases 608, which may be consid-
ered to be part of system 600. Interface databases 608 may
store user preferences related to the navigation interfaces,
security information, station or channel lists, and other
information specific to the particular service provider’s
implementation of system 600. Interface databases 608 may
also contain data related to: the visibility of selection items
(which may be stored on a per-user basis); the location of
selection items (which may be stored on a per-user basis);
virtual image identifiers corresponding to selection items;
images for the interface elements; 3-D meshes for the
interface elements; images for selection items; 3-D meshes
for selection items; labels for selection items; and the like.
As with application databases 606, interface databases 608
may communicate with interface servers 604 via TCP/IP,
and interface databases 608 may be configured in accor-
dance with known database technologies.

[0112] Producer Tools

[0113] Producer tools 610 are generally related to the
design, modification, and deployment of the navigation
interfaces. Producer tools 610 may also be related to admin-
istrative and monitoring tasks associated with the operation
of system 600. Producer tools 610 are configured as software
applications that enable the deploying entity to manipulate
and customize the characteristics of system 600. In one
embodiment, a number of producer tools 610 are network-
based, i.e., the respective applications are accessible by
service providers to enable system 600 to implement cus-
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tomizations via interface servers 604. In a practical deploy-
ment, producer tools 610 may be accessed via a standard
web browser program such as INTERNET EXPLORER
from MICROSOFT. Alternatively, a number of producer
tools 610 may be stand-alone software applications that can
be used to modify and customize certain aspects of system
600 in an “offline” manner. Such modifications and customi-
zations can be subsequently uploaded to interface servers
604 for implementation.

[0114] The producer tools may include, without limitation,
administrative tools 612, interface display design and edit-
ing tools 614, data mining tools 616, and deployment tools
618. Any of the producer tools may be manipulated by the
entity responsible for the deployment, maintenance, and/or
administration of the navigation interface display system
600 (the “system administrator”), a hosting entity, end users,
network administrators, content providers, and/or any user
having authorized access to the tools. Generally, the pro-
ducer tools may be utilized to: design and configure the
navigation interfaces; to monitor the status of the system; to
analyze user data; and to manage the number of navigation
interfaces supported by the system. In a practical embodi-
ment of the present invention, the producer tools are con-
figured as one or more software applications that are acces-
sible by the system user. In this respect, the producer tools
may be realized as one or more applications resident at
interface servers 604, at a service site (not shown in FIG. 6)
associated with the system user, at a service site (not shown
in FIG. 6) associated with a hosting entity, at a presentation
device, at a local stand-alone computing device associated
with the system administrator, or at any suitable processing
location operatively coupled to the navigation interface
display system 600.

[0115] In accordance with one preferred embodiment, the
producer tools are Internet-based, i.e., administrators of
display system 600 can access and utilize the producer tools
via an appropriate web site maintained by a third party host.
Accordingly, in such an embodiment the producer tools need
not be deployed as an integral part of interface servers 604
or in combination with any other portion of display system
600. In an alternate embodiment, any number of the pro-
ducer tools can reside on interface servers 604. If the
producer tools are realized as stand-alone applications, then
the administrator of display system 600 can manipulate
various parameters, settings, and characteristics of the navi-
gation elements (and/or interface servers 604) in a local
processing mode divorced from the operation of display
system 600. Thereafter, any files, data, settings, or changed
parameters can be communicated in any suitable manner to
interface servers 604 for implementation.

[0116] Interface display design and editing tools 614 are
preferably configured to allow the administrator of display
system 600 to generate initial (or revised) parameters and
characteristics of the navigation interfaces maintained by
display system 600. For example, for a given navigation
interface, the tools 614 may be used to select (or modify) the
graphics, appearance characteristics, text, navigation object
features, colors, hierarchical arrangement of selection items,
display preferences, arrangement of displayed elements of
the navigation display, and other features. After display
design and editing tools 614 have been used to generate a
navigation interface, the applicable navigation interface data
is suitably copied to interface servers 604. In a practical
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embodiment, the navigation interface data is represented by
XML data files, image files (at various resolutions and color
depths), and/or 3-D meshes. As described above, design and
editing tools 614 may be configured to represent the navi-
gation interfaces using a generic or universal format recog-
nized by interface servers 604.

[0117] Deployment tools 618 enable the system adminis-
trator to initiate use of navigation interfaces after they have
been finalized by the design and editing tools 614. In
operation, a system administrator may use deployment tools
618 to: verify the integrity of the designed navigation
elements, objects, and selection items to be copied onto the
interface system; copy images, 3-D meshes, and other data
to the interface servers 604; and copy selection item infor-
mation into the interface database 608 (which may include
creating the appropriate database tables and indices, assign-
ing zoom levels to selection items, and copying default
values to user preferences).

[0118] After deployment of a navigation interface (pref-
erably via deployment tools 618), the system administrator
can utilize administrative tools 612 to perform various tasks
associated with the operation of navigation interface display
system 600. For example, administrative tools 612 are
preferably configured to enable the use of filters for purposes
of hiding or highlighting certain selection items (or for
regulating content that may be accessed via the navigation
interface). Administrative tools 612 also allow the system
administrator to monitor the real-time status of the display
system 600, including patterns of use by the individual end
users. Administrative tools 612 may also be configured to
accommodate any number of system control, system moni-
toring, network signaling, system regulation, and other
features that may be desirable from a system administrator
standpoint.

[0119] As described above, navigation interface display
system 600 is preferably capable of gathering and process-
ing data associated with end user preferences and use
patterns. Accordingly, data mining tools 616 are suitably
configured to extract, format, and otherwise process data
associated with the use of display system 600. For example,
data mining tools 616 may be accessed by a system admin-
istrator to estimate actual viewer or listener ratings regarding
the overall popularity of certain broadcast stations. Data
mining tools 616 can be configured to generate reports,
charts, spreadsheets, and other documents that convey the
desired information. In one embodiment, data mining tools
616 may be employed to provide information to interface
servers 604 such that one or more navigation interfaces can
be modified in real-time to reflect current end user prefer-
ences.

[0120] Server Interaction with Presentation Layers

[0121] Although not a requirement of the present inven-
tion, one practical embodiment of navigation interface dis-
play system 600 integrates the graphical interface operation
with a server or a set of servers to enable additional
functionality beyond that which would otherwise be asso-
ciated with a stand-alone interface application resident only
at the presentation device. The server-based implementation
allows information to be displayed at the presentation
devices in response to real-time changes in programming,
broadcast, or network status (or in response to any changes
in system 600), via continuous or intermittent updates from
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one or more servers. In addition, the presentation devices,
the navigation interface display, and/or other devices within
an end user’s control can be monitored, reconfigured, or
controlled indirectly by one or more servers or by other
devices such as web browser applications. Furthermore, the
server-driven interactivity allows a service provider or an
end user to remotely add functionality to the navigation
interface display (e.g., adding, removing, or moving selec-
tion items, changing the appearance of the displayed navi-
gation interface, or changing the appearance of the selection
items).

[0122] In the example embodiment, each of the presenta-
tion devices is associated with a presentation layer 602 that
is responsible for the generation of the navigation interfaces
for display on the particular presentation device. In this
respect, a television can interact with a set-top presentation
layer. Although not shown in FIG. 6, the presentation layer
602 may be associated with an application server that
corresponds to the particular presentation system. Indeed,
presentation layer 602 may include any number of physical
components that cooperate to display navigation elements
on the respective display element. Depending upon the
particular presentation device, a presentation layer 602 may
include software components residing at the respective
application server, the presentation device itself, and/or at
other hardware elements of the system. In addition, the
“presentation layer” could be the device itself, e.g., a device
may be solely designed to display navigation elements
according to the present invention.

[0123] In operation, a presentation layer 602 can request a
specific navigation element from interface servers 604 by
designating a specific identifier associated with that naviga-
tion element. In response, the interface servers 604 generate
or retrieve the identified navigation element and make it
available for viewing by the end user or for downloading to
the presentation device. In this manner, interface servers 604
can support any number of different navigation interface
layouts associated with different end users and/or different
presentation layers 602.

[0124] 1In a typical case, a navigation interface identifier
describes a navigation element for loading by the presenta-
tion layer 602. The identifier can contain additional param-
eters that allow more specific requests related to portions or
areas of the navigation element, e.g., a pointer to a particular
sub-object rendered at a given magnification level.

[0125] As described herein, identifiers may identify navi-
gation elements in a generic manner recognized by the
interface servers 604. In this respect, the navigation interface
system need not be aware of the source of the identifier; the
interface servers 604 may respond to the request by provid-
ing the appropriate generic data back to the presentation
layer 602 that originated the request.

[0126] In response to the request, the presentation layer
602 receives interface data that describes the requested
navigation element. In one practical embodiment, the inter-
face data is transferred in the form of an XML file (the
specific format of this file may vary depending upon the
particular system deployment). The interface data includes
details about the requested navigation element, e.g., the
selection items at the particular zoom level. The presentation
layer 602 may also request specific navigation object
images, selection item images, and other features for display.
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[0127]

[0128] FIG. 7 is a schematic representation of an exem-
plary interface server architecture 700 that may be utilized
in the system shown in FIG. 6. It should be appreciated that
FIG. 7 depicts merely one suitable interface server arrange-
ment; a practical embodiment can include additional or
alternative functionality. For consistency, application data-
bases 606 and interface databases 608 are also shown in
FIG. 7.

[0129] Interface server architecture 700 may be config-
ured to suitably receive and monitor requests generated by
the presentation layer (see element 702). As shown in FIG.
6, interface servers 604 are preferably configured to receive
requests from the presentation layer. The requests may
include navigation interface requests represented by suitable
identifiers or addresses. In accordance with a preferred
practical embodiment, interface server architecture 700
includes an interface identifier decoder 704, which decodes
the received identifiers for purposes of identifying and
generating the corresponding navigation elements.

[0130] An interface generator 706 receives the decoded
data from decoder 704 and interrogates application data-
bases 606 and/or interface databases 608 to generate a
suitable navigation element. An interface system XML
encoder 708 processes the output of interface generator 706
to suitably transform the data into XML format. The XML
data and any number of images stored in an image repository
712 are arranged in a packager 710 for communication to the
respective presentation layer. In the preferred embodiment,
the image repository 712 is a database containing bitmap
images and three-dimensional meshes related to individual
selection items, icons, labels, selection graphics, and other
graphic elements which appear on the navigation interface.
In this respect, image repository 712 may be configured as
a data store containing all of the image content (selection
item icons, the representation of specific navigation object
features, and the like) that appears on each navigation
element generated by the system.

Interface Server Architecture

[0131] The packager 710 is configured to combine the
XML files generated by the interface system XML encoder
708 and images (such as selection items) from the image
repository 712 into a single data package which can be sent
to the presentation layer. In other words, the output of the
XML encoder 708 may be considered to be a description of
the requested navigation element minus the actual image
data; the packager 710 combines this description with the
image data into one file. In this manner, interface servers 604
are able to receive requests from the presentation layer 602,
generate the corresponding navigation display data, and
transmit the data and associated images back to the respec-
tive presentation layer 602.

[0132] The use of the layered architecture described above
is desirable to allow one navigation interface display system
to display common information on multiple presentation
devices. In view of the different technologies available to an
end user, e.g., the different ways to establish a connection
with interface servers 604, the different levels of security, the
different connection speeds, the different display elements,
and the like, a practical system should be capable of sup-
porting multiple interface configurations. In this respect,
navigation interface display system 600 can be suitably
configured to support a variety of different technologies,
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which are enabled based on the capabilities and specifica-
tions of the presentation devices and/or the preferences and
desires of the end user. The display system 600 may be
configured to automatically detect the capabilities of a
particular end user presentation device and to “gracefully”
or “seamlessly” reconfigure or reformat the navigation ele-
ment rendering to provide the end user with an optimized
experience.

[0133] To accommodate the different presentation device
configurations, display system 600 may simply utilize the
appropriate presentation layer. In the preferred embodiment,
only the individual presentation layers 602 vary from appli-
cation to application; the centralized server-based navigation
system remains “generic” in nature. The flexible use of
presentation layers is also advantageous from an upgrading
standpoint. For example, display system 600 can be easily
upgraded by adding presentation layers to support new
presentation devices as they become available.

[0134] A number of the elements depicted in FIG. 7 may
be incorporated in a local processor or a local rendering
engine used by the presentation layer or the presentation
device. For example, a television set-top box may employ
local processing and rendering of navigation interfaces
having the features and functions described herein.

[0135] If the presentation device or presentation layer
supports local processing, then request monitor 702, decoder
704, interface generator 706, encoder 708, and packager 710
may all be realized at the local level (rather than at the server
level). Information contained in interface databases 608
and/or in image repository 712 can be downloaded to one or
more local memory elements or caches such that the pre-
sentation layer need not continually communicate with the
system servers to obtain such information. Indeed, the
interface and image data can be locally stored and processed
for an indeterminate period of time and the system servers
can be configured to transmit updated or new interface and
image data as necessary to allow the presentation layer to
render updated or new aspects of the navigation interfaces.
For example, if a cable television provider adds a new
programming category (and a corresponding new navigation
object) to its navigation interface, then the system server
may download the interface and image data for the new
navigation object. On the other hand, if the navigation and
image data remains static, then the presentation layer need
only communicate with the system servers to obtain the
real-time application data (e.g., the television programming
data) from application databases 606.

[0136] Presentation Layer

[0137] In accordance with one preferred embodiment, the
presentation devices communicate via any number of com-
munication links with at least one application server asso-
ciated with the respective presentation layer (the application
servers are described below in connection with the presen-
tation layer). As used in this description, a “communication
link” may refer to the medium or channel of communication,
in addition to the protocol used to carry out communication
over the link. In general, a communication link may include,
but is not limited to, a telephone line, a modem connection,
an Internet connection, an Integrated Services Digital Net-
work (ISDN) connection, an Asynchronous Transfer Mode
(ATM) connection, a frame relay connection, an Ethernet
connection, a coaxial connection, a fiber optic connection,
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satellite connections (e.g., Digital Satellite Services), wire-
less connections, radio frequency (RF) connections, electro-
magnetic links, two-way paging connections, and combina-
tions thereof.

[0138] As described in more detail below, communication
links may be suitably configured in accordance with the
particular communication technologies and/or data trans-
mission protocols associated with the given presentation
device. For example, a communication link may utilize
(without limitation) broadband data transmission tech-
niques, the TCP/IP suite of protocols, WAP, WML, XML,
HTML, or a combination thereof. Communication links may
be established for continuous communication and data
updating or for intermittent communication, depending upon
the infrastructure. Application servers may be realized as a
single hardware component or as a plurality of intercon-
nected components (which may or may not be distributed
over different physical locations).

[0139] Application servers generally function to translate
the interface data received from interface servers 604 into
formats suitable for use in conjunction with the native
protocols associated with the respective presentation device.
In this respect, system 600 may include an application server
for each different presentation device. In the context of a
practical deployment, a given application server may service
a plurality of end users. For example, one application server
may service a plurality of cable or satellite television set-top
presentation devices for a group of different subscribers. For
a given system 600, the application servers can be realized
by one hardware component or by a plurality of hardware
components distributed in different physical locations.

[0140] The application servers may be configured to com-
municate with interface servers 604 using the TCP/IP suite
of protocols. In alternate embodiments, system 600 may
utilize any data transmission scheme or protocol between the
presentation layers and interface servers 604. In one prac-
tical implementation, each service provider or system opera-
tor maintains (or is associated with) a distinct interface
server or a distinct collection of distributed interface servers.
In accordance with one example embodiment, interface
servers 604 are physically placed in a location remote from
the presentation devices. Although not a requirement of the
present invention, interface servers 604 and one or more of
the application servers may be physically located in the
same facility. Indeed, interface servers 604 and one or more
of the application servers may reside on the same hardware
device or on a single computer network. However, for
practical reasons (and for purposes of scalability) multiple
server devices may be preferred.

[0141] FIG. 8 is a schematic representation of an exem-
plary set-top presentation layer 800. In the context of a cable
television or satellite television system, set-top presentation
layer 800 preferably includes a set-top device 802 that
communicates with a television headend server 804. In this
respect, headend server 804 functions as an application
server. Set-top device 802 may be a separate converter box
or an integral component of a television set, a VCR, a
decoder element, or the like. In a typical installation, set-top
device 802 is located at the end user’s premises. Accord-
ingly, set-top device 802 may function in cooperation with
a television display screen or monitor 806 and a control
device, e.g., a remote control 808.
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[0142] Set-top device 802 may include a rendering engine
810, an operating system (not shown), and any number of
other software applications. The operating system is suitably
configured to control the general operating functions of
set-top device 802 in a conventional manner. In a practical
embodiment, the operating system may be configured in
accordance with any of the following known systems:
WINDOWS CE, POWERTYV, or VRTX. In many respects,
set-top device 802 may function like a general purpose
computer system to control the various television functions
and to perform any number of additional operations.
Accordingly, additional software applications may be
related to email applications, web browser applications,
program recording applications, television control applica-
tions, games, and the like.

[0143] Rendering engine 810 is an optional element of
set-top presentation layer 800. However, the preferred
embodiment utilizes rendering engine 810 to optimize the
rendering of the navigation elements. Rendering engine 810
facilitates quicker operation because some of the graphics
generation and manipulation is performed at the local layer
rather than by the servers. The rendering engine 810 may be
suitably configured to optimize the graphics according to the
particular capabilities of the set-top device 802 and/or
according to the specifications of the television display
element 806. In this regard, the rendering engine 810 might
request a 3-D mesh representation of the navigation element
and then use a 3-D graphics processor located at the pre-
sentation device to render the navigation element in a 3-D
format. In addition, rendering engine 810 may be configured
to add functionality to the presentation layer 800. For
example, local rendering may allow presentation layer 800
to cache the appearance of the entire navigation element
locally, thus avoiding network latency associated with the
transfer of a large number of images each time the user
traverses the interface. This feature also allows the presen-
tation layer 800 to quickly update only the navigation
element portion of the display without having to devote
resources to the regeneration of other displayed elements.

[0144] In the absence of rendering engine 810, set-top
device 802 will simply respond to inputs received from
headend server 804, where such inputs convey navigation
interface display data. In this regard, headend server 804 can
create HTML or XML navigation elements that are eventu-
ally displayed in connection with an application resident at
the set-top device 802. Communication links 812 associated
with set-top device 802 and the television transmission
infrastructure 814 may be conventional broadband cable
connections (carried by coaxial cables or fiber optic lines) or
satellite links. In a practical application, headend server 804
may be deployed and maintained by the programming
service provider. For example, headend server 804 may be
located with the headend equipment maintained by a cable
television service provider, where the headend equipment
may service any number of end users.

[0145] Headend server 804 preferably includes a set-top
generation server 816 and a server operating system (not
shown). The operating system, which may be configured in
accordance with known techniques, carries out the general
operating tasks associated with headend server 804. The
operating system preferably runs conventional server oper-
ating system programs, e.g., WINDOWS NT, LINUX,
UNIX, or the like. In this respect, the server operating
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system is capable of communicating with the operating
system used by set-top device 802.

[0146] Set-top generation server 816 is suitably config-
ured to receive navigation interface data from interface
servers 604 (e.g., from packager 710) and to translate such
interface data into a native format or protocol associated
with set-top device 802, e.g., a cable transmission protocol
utilized by the cable service provider. End user requests may
also be sent from generation server 816 to interface servers
604 (e.g., to request monitor 702). The server operating
system, in conjunction with the set-top operating system
and/or rendering engine 810, can process the interface
display data in a suitable manner for displaying at television
monitor 806. If set-top device 810 utilizes rendering engine
810, then generation server 816 may translate the generic
data into a more compact format, e.g., XML, that can be read
by the rendering engine 810 to generate the navigation
elements. If no rendering engine is used, then generation
server 816 may translate the generic data into an HTML
representation that can be directly viewed in connection with
an application on the set-top device 802.

[0147] The XML or HTML data generated by generation
server 816 may be fed to a multiplexer 818. Multiplexer 818
may be configured in accordance with known techniques to
mix the navigation display data with a number of video
feeds. The mixed signals are then transmitted to the respec-
tive presentation device. For example, a cable television
implementation may utilize a cable multiplexer that mixes
the navigation display data with the video signals and
transmits the mixed signal via a coaxial cable. In this
manner, the XML or HTML data is ultimately encapsulated
into data transmitted according to the television service
provider communication protocol.

[0148] Miscellaneous Navigation System Features

[0149] Various embodiments of the navigation interface
display system may employ additional functionality and
features depending upon the particular application, user
preferences, and/or the preferences of the service entity
responsible for deploying the display system. The various
hardware and software components described herein can be
suitably configured to carry out these functions in addition
to the general functions related to the generation and display
of the navigation interfaces. The following system features
are described in detail below: (1) filtering of selection items;
(2) user data monitoring; (3) dynamic linking between the
presentation layer and the navigation interface system; and
(4) the display of “time-shifted” navigation maps.

[0150] The display system is preferably configured to
allow the end user application (e.g., the operating system
associated with the presentation device) to designate a
subset of selection items to display for any given processing
of a navigation element generation request. This feature
enables applications to filter selection items during the
generation process. During the filtering process, any prop-
erty or characteristic of a selection item can be changed to
reflect the filtered status, e.g., the visibility, location on the
display, name, icon appearance, hierarchical ordering, or the
like. The properties or characteristics that form the filtering
criteria may be related to: the popularity of the selection
item; the current broadcast status associated with the selec-
tion item; the quality of service associated with the transfer
of content; language restrictions related to the content;
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whether the selection item is marked as a user favorite; the
maturity rating associated with the content; whether the
selection item represents free programming or pay per view
programming; the programming times associated with the
content; or whether the associated content is available as
part of the user’s subscription package. In accordance with
one embodiment, each end user’s view of the selection items
can be unique because the filtering procedure can be indi-
vidually carried out for each user. Consequently, the filtering
feature can be used in a supervisory context to remove or
hide selection items based on any number of criteria, e.g.,
programming for mature audiences may be screened from
children.

[0151] In an alternate embodiment, the filtering feature
may be cumulative or collaborative in nature such that
selection items are filtered according to feedback associated
with a plurality of end users rather than according to
individual preferences or use habits. For example, the pri-
oritization of display of selection items may be dictated by
the aggregate preferences of a number of end users or by a
statistical popularity rating based on a number of end users.
In such an embodiment, a selection item that is generally
popular among a large number of end users may be dynami-
cally assigned a high level of visibility on all of the respec-
tive navigation elements.

[0152] The presentation layer 602 and/or the interface
servers 604 can perform the filtering procedure. For
example, in response to a navigation element request from
presentation layer 602, the interface servers 604 may
retrieve the display images, the navigation element data, and
selection items associated with the requested navigation
element. The interface servers 604 may then apply any
global filtering (i.e., filtering that is automatically applied to
a number of users) and any user-specified filtering to the
requested navigation element. Such filtering may reduce the
number of selection items or otherwise modify the naviga-
tion interface data retrieved by the system. The interface
servers 604 subsequently transmit the filtered interface data
to the presentation layer 602. At that time, the presentation
layer 602 may apply any local filtering that is specific to the
particular presentation layer, presentation device, or user
preferences. Eventually, the presentation layer 602 repre-
sents the filtered data as required for rendering on the given
presentation device.

[0153] A server-based deployment of the navigation inter-
face display system enables the monitoring, collection, and
processing of information related to the use of the navigation
elements. For example, the display system servers can be
suitably configured to maintain data related to the popularity
of specific selection items, the popularity of different pro-
gramming genres, demographic information, times of use,
and other relevant data. This information can then be sum-
marized using conventional or proprietary data mining tech-
niques. The display system may provide remote access to the
collected data by authorized parties.

[0154] As described above, the presentation layer 602
preferably establishes communication with the interface
servers 604 via an address (or other suitable identifier) that
identifies a particular navigation element maintained by
interface servers 604, the display area, the user identifica-
tion, and any other information desired by the presentation
layer 602. In accordance with one practical aspect of the
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present invention, the presentation layer 602 is capable of
assigning any number of additional “linking identifiers” to
the given address. A linking identifier, which serves as a link
to the presentation layer 602, may then be embedded into the
data or code of another application. This feature gives the
administrator or provider of the navigation interface display
system the flexibility to assign another address to a given
navigation element identifier. In other words, a given
address can be made to point to a completely different
navigation element if the system administrator decides to
change the current navigation element. The dynamic linking
aspect of the present invention provides a powerful mecha-
nism to easily change navigation elements at the system
level without having to update the application code and data
resident at the presentation layers 602.

[0155] A navigation interface display may include an
active element that allows the end user to shift the program-
ming time associated with the given navigation element. For
example, as described above in connection with FIGS. 1-3,
an end user can conveniently determine what programs are
currently being broadcast. In addition, a navigation element
may include an information element 102 (see FIG. 1) that
contains current and/or future programming information for
a selected station or channel. However, many end users also
like to see future programming information for more than
one station or channel.

[0156] FIG. 9 is a schematic representation of an example
time-shifting element 900 that may be rendered in connec-
tion with a navigation element, and FIG. 10 depicts element
900 in a modified state. FIG. 1 depicts an equivalent
time-shifting element 138 rendered in connection with dis-
play 100. Time-shifting element 900 may display any num-
ber of specific program times before and/or after the current
time slot. For example, time-shifting element 900 includes
six half-hour time slots; the specific time slots may change
as time progresses. Time-shifting element 900 preferably
highlights, shades, colors, or otherwise indicates the time
slot corresponding to the actual time. A current time slot 902
(8:00 PM) is shaded in FIGS. 9 and 10. Time-shifting
element 900 is also rendered in a manner that indicates the
current state of the displayed navigation element. For
example, in FIG. 9, the current time slot 902 also corre-
sponds to the currently displayed navigation element. How-
ever, in FIG. 10, the 9:00 PM time slot 904 corresponds to
the currently displayed navigation element. Notably, time
slot 904 is not shaded or colored because it does not indicate
the present time period.

[0157] In the preferred embodiment, the navigation sys-
tem defaults to display a navigation element corresponding
to the actual present time slot. However, the end user may
change the time perspective by entering an appropriate
command or request, e.g., by clicking on a different time slot
on time-shifting element 900 or by engaging a suitable key
on a keypad, such as a directional key. Time-shifting ele-
ment 900 may include directional arrows that indicate
whether the current time represented by the navigation
element can be moved forward or backward in time. For
example, FIG. 9 shows a forward arrow displayed in con-
nection with the current 8:00 PM time slot 902 and FIG. 12
shows forward and reverse arrows displayed in connection
with the future 9:00 PM time slot 904.

[0158] In response to a time-shifting request from the
presentation device, the time-shifting element 900 will
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change to reflect the new time slot. In addition, the displayed
navigation element will be modified to reflect the program-
ming corresponding to the new time slot. For example, the
appearance of the selection items, the content of selection
item labels, the content of pop-up text boxes, the content of
any preview windows, the station information, and/or the
particular program information may change according to the
programming data for the selected time slot. In this manner,
the end user can continue to move forward (or backward) in
time to view the program listings for different stations and
channels at any number of time slots.

[0159] Operation Of An Example Display System

[0160] The operation of a sample navigation interface
display system according to the present invention will now
be described with reference to the display screens depicted
in FIGS. 1-3. It should be appreciated that the screens shown
in FIGS. 1-3 and the following description of various user
manipulations of the navigation interfaces are merely illus-
trative of one specific implementation of the present inven-
tion. Indeed, a practical embodiment can include any num-
ber of additional or alternative processing tasks and/or any
number of different display navigation features.

[0161] FIG. 11 is a flow diagram of an exemplary display
operation process 1100 that may be performed in the context
of the present invention. For the sake of simplicity, process
1100 assumes that the current navigation element is being
maintained at a constant magnification or zoom level. In
other words, process 1100 does not contemplate changes in
zoom (such changes are described below in connection with
FIGS. 12 and 13). Accordingly, the features associated with
process 1100 may be equivalently applied to any magnifi-
cation level of a navigation element.

[0162] Display operation process 1100 begins by display-
ing a navigation element at a given magnification level (task
1102). For example, navigation element 104 (see FIG. 1) is
associated with a low magnification level, i.e., at least one
higher level of magnification remains. In the preferred
embodiment, one navigation object or one selection item is
highlighted (task 1104) on each navigation element to indi-
cate the currently selected feature or the current position on
the navigation element. In this regard, the appearance of the
selected object or item differs from the appearance of the
other objects and items, thus allowing the user to easily
distinguish which navigation object or selection item has
been selected. In connection with a query task 1106, if the
presentation layer receives a directional control signal
(which will usually be initiated by the end user of the
presentation device), then a task 1108 is performed. Task
1108, which is preferably performed by the presentation
layer and/or by the interface servers 604, changes the
appearance of the newly selected navigation object or selec-
tion item. As described above, if a navigation object contains
no displayed selection items at the current level, then the
object itself may be selected in response to directional
control signals. As mentioned above, the altered appearance
may be desirable to provide a visual cue that a new navi-
gation object or selection item has been selected. For
example, upon selection of an active selection item, the
example embodiment alters the background color and/or
brightness of the selected item.

[0163] In addition to task 1108, the presentation layer
and/or the navigation system may be configured to update
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the information element 102 (see FIG. 1) in response to the
newly selected navigation object or selection item (task
1110). As described above, this updating may affect pro-
gramming information such as the name of the program, the
program start time, the network name, the channel or station
number, or the like. When a navigation object is highlighted,
information element 102 may be updated with the name of
the navigation object and a brief description of the programs
accessible via that navigation object. In the preferred
embodiment, the information contained in information ele-
ment 102 remains intact until a different active selection
item (or navigation object) is selected or until the program-
ming information for the same active selection item is
updated (which may occur automatically as time
progresses).

[0164] A query task 1112 may be performed to determine
whether content associated with a selected item has been
requested by the end user. In the example embodiment, the
user can request a currently selected program by pressing a
suitable button on the remote control, e.g., the “enter”
button. If the presentation layer does not detect such a
request, then display operation process 1100 may be re-
entered at task 1104 to allow the end user to continue
navigating the interface display. However, if a content
request is received, then a task 1114 can be performed to
provide the requested program to the end user in an appro-
priate manner. As described above, the specific type and
format of the content associated with a selection item may
vary depending upon how the display system is deployed.
For example, an active selection item may link to a cable
television program, a digital music file, a radio station, an
on-demand pay per view movie, a web site, a locally
recorded program, a digital picture, or the like. The pro-
cessing of an activation request is also described below in
connection with FIG. 12.

[0165] In connection with task 1114, the display system
may prompt the presentation device to switch from the
navigation display system mode to the presentation or view
mode. For example, in a set-top television embodiment, task
1114 may cause the set-top presentation layer to display the
selected program on the television monitor or in a portion
thereof. The set-top television embodiment may also
respond to task 1114 by displaying a pop-up menu that
provides recording options to the user. In addition, the
presentation layer may hide the navigation element from
view or delegate it to a smaller portion of the display screen,
e.g., in a picture-in-picture window. Yet another embodi-
ment may prompt the presentation of the requested content
on a display element or device that is controlled by, but
distinct from, the navigation display system.

[0166] FIG. 12 is a flow diagram of a user interaction
process 1200 that may be performed by the navigation
interface display system. Process 1200 relates to a number
of requests or commands that may be generated by the end
user while interacting with a navigation element (thus,
process 1200 may be performed in conjunction with display
operation process 1100). Process 1200 contemplates end
user interaction with a navigation display via a suitable
remote control device, a keyboard, keypad, or other user
interface. Such command entries may be associated with a
single key entry, a key sequence, or a combination of key
entries.
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[0167] Initially, the display system identifies or highlights
the current selection item or navigation object, as described
above in connection with display operation process 1100
(task 1202). A query task 1204 determines whether the end
user has pressed a “zoom” button, or an equivalent func-
tional button, on the remote control. If so, then user inter-
action process 1200 may handle the zoom request (task
1206) in a suitable manner. An exemplary zoom request
process is described below in connection with FIG. 13. If
not, then process 1200 may proceed to a query task 1208 to
determine whether the end user has pressed a directional
button (e.g., an arrow key, a page up key, a page down key,
etc.). As described above in connection with display opera-
tion process 1100, the navigation interface display system
responds to the directional shift request by handling the new
selection item or navigation object in a suitable manner (task
1210). Briefly, the new object or item may be visually
highlighted to indicate that it is the currently selected
feature.

[0168] Ifthe end user presses an activation key (query task
1212), then user interaction process 1200 handles the acti-
vation request to provide the requested content to the end
user (task 1214). In a practical embodiment, the activation
key is the “ENTER” key and engaging the “ENTER” key
causes the currently selected channel or station to be acti-
vated.

[0169] If the end user presses a time shift key (query task
1216), then user interaction process 1200 handles the time
shifting request in a suitable manner (task 1218). For
example, the system may perform a time shift request
process as described below in connection with FIG. 14. In
practice, any suitably designated key, key sequence, or
combination of keys may be associated with the time
shifting feature. For example, the end user may press a
directional key to select an appropriate time slot, then press
the “ENTER” key to activate the time shifting feature.

[0170] Ifthe end user enters a particular jump code (query
task 1220) or otherwise initiates a jump feature, then the
navigation system may jump to the specified navigation
object or selection item for immediate viewing by the user.
As described above, the jump code may be an alphanumeric
string having any number of characters. The jump feature
allows the viewer to immediately view specific portions of
any given navigation element.

[0171] 1If the end user presses a “context” button (query
task 1224), then the navigation system preferably displays a
context menu that includes a number of options correspond-
ing to the current guide format and/or the currently selected
navigation object or selection item. For example, in the
channel guide mode, the context menu may include the
following selectable options: watch program; record pro-
gram; add channel to favorites; promote channel in the
display hierarchy; and demote channel in the display hier-
archy. The specific options contained in a context menu may
vary depending upon the current display state of the navi-
gation system.

[0172] If user interaction process 1200 does not detect or
recognize a particular user interaction, then such interaction
may be handled by one or more other applications (task
1228). For example, a containing application or an operating
system may also control and process certain end user
commands that affect the navigation display system or the
rendering of elements on the navigation display.
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[0173] After handling the current end user command or
request, user interaction process 1200 may idle or wait for
the next user request. Thus, the various handling procedures
of process 1200 may be repeated as the end user interacts
with the navigation display. It should be appreciated that a
practical system may include any number of selectable or
active display elements and features that respond to end user
interaction. Indeed, the specific functions described above
are not intended to limit or otherwise restrict the present
invention, and a number of alternative or additional features
may be incorporated into user interaction process 1200.

[0174] FIG. 13 is a flow diagram of an exemplary zoom
process 1300 that may be performed in the context of the
present invention. A task 1302 causes the navigation inter-
face display system to suitably display a navigation object or
sub-object along with a number of selection items associated
with a category or sub-category. In this respect, task 1302
causes a navigation element to be displayed at a particular
level of magnification. For illustrative purposes, process
1300 is described herein in the context of a number of
discrete magnification levels. However, as mentioned above,
the present invention is not limited to such an embodiment.
Indeed, alternate embodiments of the invention may utilize
a substantially seamless or continuous magnification scheme
in lieu of designated levels. Those skilled in the art will
appreciate that process 1300 can be modified for equivalent
application to such alternate embodiments. In practice, the
presentation layer and the presentation device performs the
navigation element displaying tasks described herein.

[0175] For the sake of brevity and simplicity, process 1300
is described herein in the context of one category and one
navigation object of a navigation element, namely, naviga-
tion object 122. In the example display screens shown in
FIGS. 1 and 2, navigation object 122 is generally associated
with the category “Movies.” Of course, the features associ-
ated with process 1300 may be equivalently applied to any
number of navigation objects, graphical features, selection
items, and categories. In navigation element 104, navigation
object 122 may be rendered with a number of active selec-
tion items (such as active selection item 114) and a number
of inactive selection items (not shown). The distribution of
active and inactive selection items on a navigation object
may vary depending upon the current magnification level of
the navigation element. For example, at the very lowest level
of magnification, there may be little or no active selection
items displayed. In contrast, at intermediate levels of mag-
nification, there may be a blend of active and inactive
selection items. In addition, at the highest level of magni-
fication (which corresponds to the highest level of detail),
there may be little or no inactive selection items displayed.

[0176] In addition to task 1302, zoom process 1300 may
perform a task 1304 to suitably display a category label on
or proximate to the navigation objects. In the example
embodiment, navigation object 122 is identified by the
category label “Movies.” At the level of magnification
shown in FIG. 1, no other category labels are displayed in
connection with navigation object 122. Alternatively, a
single navigation object at any given level may be divided
into any number of areas or regions that represent any
number of distinct or related categories or subcategories.

[0177] As described above, the navigation interface dis-
play system is suitably configured to allow an end user to
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increase and decrease the level of magnification of the
navigation elements. The magnification levels may be dis-
crete in number, or the display system may be capable of
rendering navigation elements having substantially continu-
ous and seamless variations in magnification. Different
magnification levels may be selected by discrete remote
control buttons, by selecting a region on the navigation
element with a pointing device or remote control device, or
by any suitable magnification control signal source. In this
regard, if a query task 1306 determines that an increase
magnification control signal has been received by the pre-
sentation layer, then a task 1308 may be initiated. If not, then
a query task 1318 (described below) is performed.

[0178] In response to the increase magnification signal,
the presentation layer and/or the navigation system causes
the navigation element or a given navigation object to be
magnified and rendered in more detail. In the current
example, FIG. 1 represents a relatively low magnification
level and FIG. 2 represents a relatively high magnification
level. In addition to the general magnification of the navi-
gation element, task 1308 causes the presentation layer
and/or the navigation system to display inactive selection
items from the “previous” level as active selection items on
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
example embodiment, a transition from one magnification
level to the next higher magnification level results in the
conversion all of the inactive selection items from the
previous level into active selection items at the subsequent
level. The same characteristic preferably applies when the
end user desires to “skip” a magnification level. However, in
addition to the rendering of inactive selection items as active
selection items, skipping over a magnification level may
cause an additional number of active selection items to
appear on the resultant navigation element. Such additional
active selection items may be associated with the inactive
selection items that would have been displayed at the
skipped magnification level. A task 1310 may also be
performed to cause the presentation layer and/or the inter-
face servers to display additional inactive selection items at
the resultant magnification level. These additional inactive
selection items preferably represent selection items that will
be rendered as active selection items at higher magnification
levels.

[0179] In addition to (or in place of) tasks 1308 and 1310,
zoom process 1300 may perform a task 1312, which causes
the presentation layer and/or the interface servers to subcat-
egorize a number of selection items according to an appro-
priate scheme. As described above, a category such as
“Movies” may be further divided into any number of sub-
categories, e.g., “Drama,”“Mystery,” and the like (see FIG.
2). In this respect, task 1312 may suitably separate or group
active (or inactive) selection items according to a more
detailed subcategory. Thus, selection items within the sub-
category of “Drama” may be located on or proximate to a
first area on the navigation object, while selection items
within the subcategory of “Mystery” may be located on or
proximate to a second area on the navigation object. The
arrangement of selection items with respect to subcategories
and respective areas on a navigation object may be a
by-product of the navigation display design. Alternatively,
the selection items can be dynamically grouped and posi-
tioned on a graphical feature in response to magnification
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level changes, other real-time operating parameters, user
preferences, or any selection item filtering protocol. As
described above, the navigation interface display system
may render dividing lines on the navigation object, or divide
the navigation object into a plurality of separate sub-objects,
to further distinguish such subcategories. A task 1314 may
also be performed to display the subcategory label or labels
on or proximate to the particular areas of the navigation
object, as shown in FIG. 2.

[0180] According to one aspect of the present invention, a
task 1316 may be performed to suitably modify the appear-
ance of a category label if desired. For example, at higher
magnification levels, the label associated with a category
may be repositioned, reduced, or removed to avoid the
display of unintelligible portions of a word or truncated
letters. Such modification of the broader category label may
also be desirable to provide additional space on the naviga-
tion object for more selection items and subcategory labels.
Following task 1316, zoom process 1300 may be re-entered
at query task 1306.

[0181] As briefly mentioned above, query task 1318 is
performed if query task 1306 does not detect an increase
magnification control signal. If query task 1318 detects a
decrease magnification control signal from the end user, then
a task 1320 may be initiated. Otherwise, zoom process 1300
may be re-entered at query task 1306. In response to the
decrease magnification request, the display system renders
the navigation element in less detail than the previous
rendering. In addition, task 1320, which is preferably per-
formed by the presentation layer or by the interface servers,
displays some of the active selection items from the previous
magnification level as inactive selection items at the result-
ing lower magnification level. Alternatively, task 1320 may
cause some of the active selection items from the previous
level to be removed or hidden from view. In the example
embodiment, this characteristic is exhibited when the user
skips one or more levels while decreasing magnification of
the navigation element. This characteristic is apparent in the
transition from FIG. 2 to FIG. 1.

[0182] A task 1322 may also be performed to remove
inactive selection items displayed at the previous level such
that they are not displayed at the decreased magnification
level. Although not reflected in FIGS. 1-3, an alternate
embodiment may preserve inactive selection items for more
than one magnification level. In view of the decreased
magnification and decreased level of detail, a task 1324 may
be performed to remove one or more subcategorization
schemes associated with the selection items rendered on the
given navigation object. Task 1324 may remove dividing
lines rendered at the previous magnification level, regroup
selection items in a consolidated or generalized manner, or
the like. In addition, zoom process 1300 may perform a task
1326 to suitably remove one or more subcategory labels
related to the selection items. The detailed information
conveyed by such labels may not be desirable or necessary
at the resulting magnification level. Finally, as described
above in connection with task 136, the presentation layer
and/or the interface servers may modify the appearance of
the category label if necessary to restore its format to one
suitable for the lower magnification level (task 1328). Fol-
lowing task 1328, zoom process 1300 may be re-entered at
query task 1306.

Mar. 6, 2008

[0183] FIG. 14 is a flow diagram of a time shifting process
1400 that may also be performed in connection with user
interaction process 1200. Time shifting process 1400 may be
performed in response to an end user keyboard entry or in
response to a control signal from a remote control device. As
described above with regard to FIGS. 9 and 10, time shifting
process 1400 is preferably responsive to end user interaction
with a time-shift element contained in the navigation dis-

play.

[0184] Regardless of the manner in which the end user
enters a time shifting request, time shifting process 1400
preferably begins by highlighting or otherwise indicating the
actual current time slot on the time-shift element (task
1402). As described above in connection with FIGS. 9 and
10, the preferred embodiment highlights the actual time slot
with shading or coloring, and maintains the highlighting
while the actual time slot remains current. Process 1400 also
identifies the currently selected time slot on the time-shift
element (task 1404). Since the currently selected time slot
can be controlled by the end user, the navigation system
identifies the current time slot in a suitable manner. For
example, task 1404 may cause the current time slot to be
highlighted, outlined, boldfaced, or colored differently than
the remaining time slots.

[0185] Time shifting process 1400 may also cause the
navigation system to render a number of shift direction
indicators along with the currently selected time slot (task
1406). As shown in FIG. 9, a single direction indicator (e.g.,
an arrow) may be displayed if the selected time slot is the
first or last slot on the time-shift element. Alternatively, as
shown in FIG. 10, two directional indicators may be dis-
played if the selected time slot is an intermediate slot on the
time-shift element. These directional arrows indicate
whether the current time slot can be advanced or reversed.

[0186] The navigation system preferably generates a navi-
gation element for the selected time slot (task 1408) for
presentation to the end user. In accordance with one practical
embodiment, time shifting process 1400 initially defaults to
the actual time slot, automatically selects the actual time
slot, and generates a “real-time” navigation element for
display during task 1408. If process 1400 detects a forward
shift request from the presentation device (query task 1410),
then the current time slot will be advanced by the appropri-
ate number of slots (task 1412). Thereafter, process 1400
may be re-entered such that tasks 1404, 1406, and 1408 can
be repeated for the newly-selected time slot. In response to
a newly-selected time slot, task 1408 causes the navigation
system to modify the status of the selection items, program-
ming information, pop-up labels and boxes, preview win-
dow, and/or other time-sensitive data rendered on the dis-
played interface. In a similar manner, a reverse shift request
from the presentation device (query task 1414) causes the
current time slot to be moved back by the appropriate
number of slots (task 1416). Ultimately, a time reversal
command will update and modify the navigation element to
reflect the newly-selected time slot.

[0187] As the actual time progresses, the current time slot,
a past time slot, or whichever time slot indicates the earliest
period of time, may become stale or outdated. For example,
the time-shift element 900 of FIG. 9 includes six discrete
time slots. Over time, the earliest time slot will no longer be
relevant. Accordingly, time shifting process 1400 preferably
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tests whether new time slots are to be displayed (query task
1418). If not, then process 1400 may be re-entered at task
1404 to continue monitoring for time shifting requests from
the end user. If query task 1418 determines that one or more
new time slots should be displayed, then the navigation
system updates the time-shift element 900 in a suitable
manner (task 1420). For example, task 1420 may remove the
earliest time (e.g., the 8:00 PM slot shown in FIG. 9), shift
the remaining time slots to the left, and add a new time in
the latest time slot (e.g., an 11:00 PM time slot). Thus, the
time-shift element may be dynamically updated in a sub-
stantially real-time manner. After the time-shift element is
updated, time shifting process 1400 may be re-entered at
task 1402 to highlight the new actual time slot.

[0188] FIG. 15 is a flow diagram of a change selection
process 1500 that may be performed by a navigation system
according to the present invention. Process 1500 is per-
formed when an end user travels between selection items
and/or navigation objects displayed on the current naviga-
tion element. As described above, the navigation system is
preferably configured such that the viewer can traverse
between individual selection items on any number of navi-
gation objects (and/or between individual navigation
objects) using the directional buttons on the remote control.

[0189] Change selection process 1500 may begin by tak-
ing steps to eliminate features corresponding to the previ-
ously selected item. For example, the navigation system may
de-select the previous selection item such that the previous
selection item is no longer displayed as a selected item (task
1502). In this respect, task 1502 may remove any special
highlighting, coloring, shading, or additional display ele-
ments that would otherwise be associated with a selected
item.

[0190] In response to the new selection, process 1500
proceeds to change the characteristics of the selected item.
For example, a task 1504 may be performed to add a
selection graphic to the newly selected item or to otherwise
change the appearance of the newly selected item. As
described above, a selected item may be highlighted with
shading, coloring, text, additional graphic elements, or the
like. In the preferred embodiment, task 1504 causes the
navigation system to distinguish the newly selected items
from the remaining items in a visible manner. As described
above in connection with FIGS. 4 and 5, the appearance of
the new selection item may also reflect the current trans-
mission status of the corresponding channel or station, the
duration of the current program, and/or the amount of time
elapsed or remaining in the current program.

[0191] In response to the new item selection, the naviga-
tion system may also update a preview area (e.g., preview
area 108 in FIG. 1) to display, show, or play content related
to the newly selected channel or station (task 1506). In
addition, change selection process 1500 may update the
information element 102 (task 1508) as necessary. Task
1508 may update the information element 102 with infor-
mation related to the current program or channel corre-
sponding to the new item. As described above in connection
with FIG. 1, information element 102 may contain indicia
related to the station call letters, the station name, the
program title, the program starting and ending times, the
duration of the program, and a summary description of the
program. If the newly selected feature is a navigation object
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rather than a selection item, then information element 102
may be updated with a description of the contents or
category associated with the current navigation object.

[0192] Change selection process 1500 may also cause the
navigation display to update a schedule box corresponding
to the currently selected channel or station. The schedule
box may be formatted as a pop-up window that contains a
chronological listing of programs carried on the selected
channel. Consequently, if the user highlights a new channel,
then the schedule box will be updated to reflect the pro-
gramming for the new channel. As described above, the
schedule box may be displayed when the user presses the
“display” button on the remote control.

[0193] FIG. 16 is a flow diagram of a navigation display
presentation process 1600 that may be performed by a
practical embodiment of the present invention. Process 1600
assumes that the navigation interface display system is
configured in accordance with the architecture techniques
described above. Although not a requirement of the display
system, process 1600 is described herein in the context of a
deployment to support one system administrator, e.g., one
broadcast service provider such as a cable television com-
pany. In other words, although one display system may be
deployed in a manner that supports a plurality of service
providers, a realistic practical implementation will enable
one service provider to support its subscribers in a central-
ized manner.

[0194] Presentation process 1600 preferably begins with a
task 1602, during which the interface databases (see FIG. 6)
receive and store navigation interface data associated with
one or more deployed navigation elements. In the context of
a deployment by a single service provider, the interface
databases may include data related to any number of differ-
ent users (indeed, each user may have a unique set of display
preferences maintained by the display system). The interface
databases may also contain navigation interface data related
to any number of different navigation element preferences,
configurations, designs, or the like, where such different
navigation elements need not be associated with specific end
users.

[0195] As described above, the interface servers receive a
display request from an end user (task 1604) who wishes to
view a particular navigation element. In the practical
embodiment, such requests are generated by the respective
presentation layer. The request includes a suitable naviga-
tion element identifier, such as an address, that enables the
interface servers to extract the appropriate data from the
interface databases. A task 1606 is performed to retrieve the
interface data (from the interface databases) associated with
the requested navigation element. As described above, the
interface servers may utilize any number of known database
management techniques to communicate with and extract
data from the interface databases.

[0196] If necessary, presentation process 1600 performs a
task 1608 to obtain content information from the application
databases. Task 1608 obtains the content data associated
with the current request. As described above, the application
databases are typically externally-maintained databases
associated with a specific presentation device, a particular
content provider, or the like. For example, in a cable or
satellite television deployment, an application database may
contain current programming data that is updated on a daily



US 2008/0060009 Al

basis. In one practical embodiment, the interface servers are
suitably configured to interrogate the application databases
and to extract the relevant data therefrom. The interface
servers may process the relevant content data with the
relevant navigation display data during process 1600.

[0197] After the interface servers obtain the content data
and the navigation display data, a task 1610 may be per-
formed to suitably provide such data to the applicable
presentation layer. As described above, any number of
conventional data communication protocols can be
employed to carry out task 1610. In particular, task 1610
preferably provides the navigation display data and the
content data to the application server associated with the
respective presentation layer. Eventually, a task 1612 is
performed by the respective presentation device to suitably
render the navigation element on the corresponding display
element. In connection with task 1612, the respective appli-
cation server has generated navigation display data in a
manner that is recognizable by the presentation device.
Thus, the presentation device need not be specially config-
ured to receive or process the display data. Rather, the
presentation device merely renders the navigation element
display data in a manner that is consistent with the rendering
of other graphical elements on the display element.

[0198] FIG. 17 is a flow diagram of a navigation interface
request process 1700 that may be performed by a navigation
interface display system according to the present invention.
Process 1700 (or portions thereof) may be performed in
conjunction with presentation process 1600. Process 1700
may begin when a presentation layer requests a navigation
element (task 1702). In the preferred embodiment, each
navigation element can be requested using a designated
address or identifier. In response to the request, the system
retrieves at least a portion of the requested navigation
element (task 1704) and the selection items located in that
portion of the requested navigation element (task 1706). Due
to the potentially large size of an overall navigation element,
different zoom levels, and potentially large number of active
and inactive selection items, it may not be possible to
efficiently retrieve all of the information associated with the
requested navigation element. Thus, tasks 1704 and 1706
enable the system to retrieve a portion or a subset of the
requested navigation element. For example, tasks 1704 and
1706 may retrieve the lowest resolution navigation element
and a relatively small number of selection items for initial
display to the end user.

[0199] If global selection item filtering is required (query
task 1708), then a task 1710 may be performed to apply any
necessary global filtering to the current navigation element.
In addition, if per-user or individual selection item filtering
is required (query task 1712), then a task 1714 may be
performed to apply such filtering. As described above, the
interface servers preferably apply global filtering (i.e., fil-
tering that is automatically applied to a number of users) and
any user-specified or individual filtering to the requested
navigation element. The filtering may reduce the number of
selection items or otherwise modify the navigation element
data retrieved by the system.

Mar. 6, 2008

[0200] Eventually, the system sends the requested inter-
face information back to the requesting presentation layer
(task 1716). Thereafter, the presentation layer may test
whether to apply local filtering to the received selection
items and/or to the received display data (query task 1718).
If'so, then the presentation layer can apply any required local
filtering (task 1720). As mentioned previously, local filtering
may be specific to the particular presentation layer, presen-
tation device, or user preferences.

[0201] Following any local filtering, the presentation layer
processes the navigation element information and renders
the navigation element using any number of two-dimen-
sional or three-dimensional graphics rendering techniques
(task 1722). Of course, request process 1700 (or portions
thereof) may be repeated for any number of subsequent
requests for different navigation elements or for different
portions of the same navigation element.

[0202] The present invention has been described above
with reference to a preferred embodiment. However, those
skilled in the art having read this disclosure will recognize
that changes and modifications may be made to the preferred
embodiment without departing from the scope of the present
invention. These and other changes or modifications are
intended to be included within the scope of the present
invention, as expressed in the following claims.

1-26. (canceled)
27. A client/server method for generating a zoomable user
interface comprising:

requesting, by a client device, a set of user interface
objects associated with a user interface view at a
requested zoom level; and

sending, by a server device, data for rendering said set of
user interface objects on a display device associated
with said client at said requested zoom level.
28. The client/server method of claim 27, wherein said
data is sent by said server device as an XML file.
29. The client/server method of claim 27, wherein said
step of sending further comprises the step of:

globally filtering, by said server device, said set of user

interface objects prior to sending said data.

30. The client/server method of claim 27, further com-
prising:

filtering, by said client device said data prior to rendering

said set of user interface objects on said display device
at said requested zoom level.

31. The client/server method of claim 27, further com-
prising:

rendering said set of user interface objects on said display

device at said requested zoom level.

32. The client/server method of claim 31, wherein said
display device is one of a CRT device, a touch screen device,
an LCD device, a PDA display, and a television.

33. The client/server method of claim 27, wherein said
data is selected by said server from different service pro-
viders.



