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(57) L mmvention concerne un procede et un dispositif
permettant de relier des donné€es en temps reel a un
contenu audiovisuel, de fagon a permettre a un utilisateur
de faire des s¢lections, de mampuler des donnces et
d’exécuter des fonctions d’'une manicre interactive par
I"intermédiaire d’une unite d’affichage audiovisuel, sur
la base du contenu audiovisuel affiche€ sur le moment. Le
contenu audiovisuel est synchronis¢ avec les fonctions
interactives existantes, de fagcon que 'utilisateur ait la
possibilite d interagir avec et d’exécuter des fonctions en
relation avec le contenu audiovisuel montre sur le
moment. Dans un mode de réalisation prefere, les
¢venements provocables contenus dans les programmes
audiovisuels sont synchronisés avec les fonctions de
superposition et les donnces d'interface associces.
L 1mvention concerne ¢galement un procede permettant
de mettre les fonctions de superposition a la disposition
de lutilisateur par 1'intermediaire d’un affichage
audiovisuel durant les €vénements provocables qui
surviennent dans un programme que | utilisateur est en
train de regarder. Une interface utilisateur pour chaque
fonction de superposition pouvant €tre executee, qui peut
ctre visible ou non de 1'utilisateur, est superposee sur et
synchronisee avec le programme montre sur le moment.
L interaction avec les sc¢lections peut se faire par
n'1mporte lequel des nombreux procedes connus, tels
qu'un menu €cran ou un curseur commande€ par un
dispositif de telécommande.
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(57) The present mmvention provides a method and
apparatus for linking real-time data with audiovisual
content to enable a user to make selections, manipulate
data, and to execute functions interactively through an
audiovisual display unit based upon audiovisual content
bemng displayed at the time. Audiovisual content 1s
synchronized with the available interactive functions so
that the user has the ability to interact with and perform
functions related to the audiovisual content beimng shown
at the time. In a preferred embodiment, actionable events
in  audiovisual programs are synchronized with
associated overlay functions and interface data. A
method 1s provided to make overlay functions available
to the user through an audiovisual display during the
actionable events that occur 1n a program being viewed
by the user. A user interface for each overlay function
that may be performed, which user interface may or may
not be visible to the user, 1s overlaid on and synchronized
with the program being shown. Interaction with
selections may be made using any of several known
methods such as a screen menu or a cursor controlled by
a remote control device.
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(54) Title: INTERACTIVITY WITH AUDIOVISUAL PROGRAMMING

The present invention provides a method and apparatus for linking real-time data with audiovisual content to enable a user to make
selections, manipulate data, and to execute functions interactively through an audiovisual display unit based upon audiovisual content being
displayed at the time. Audiovisual content is synchronized with the available interactive functions so that the user has the ability to interact
with and perform functions related to the audiovisual content being shown at the time. In a preferred embodiment, actionable events In
audiovisual programs are synchronized with associated overlay functions and interface data. A method is provided to make overlay functions |
| available to the user through an audiovisual display during the actionable events that occur in a program being viewed by the user. A
| user interface for each overlay function that may be performed, which user interface may or may not be visible to the user, is overlaid on
and synchronized with the program being shown. Interaction with selections may be made using any of several known methods such as a
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INTERACTIVITY WITH AUDIOVISUAL PROGRAMMING

Background of the Invention
1. Field of the Invention;

The present invention relates to the field of interactive audiovisual systems. More
particularly, the present invention relates to a method and apparatus tor linking real-time data

with audiovisual content to enable a user to make selections, manipulate data. and to execute

functions by interacting with the audiovisual content being shown at the time.

2. Art Background:

With the development of computer technology, interactive systems are possible that
allow users to retrieve data and transact business through various means. Through the
telephone, without speaking to a live operator, users can retrieve various types of
information, order pay-per-view cable programs, activate credit cards, obtain customer
support tor products, order movie tickets and listen to and buy musical selections. Using the
Internet and commercial online services, users are able to read news reports. view
photographs and video clips, histen to sound files, send electronic mail, converse and
videoconference 1n real time with users in remote locations, view sports statistics, buy

products, generate maps, and retrieve archived data.

Often a user may decide to use the telephone or an online service to perform such
functions based upon programming viewed on television. For example, a4 user may view a
music video on television and then decide to use an automated telephone service or the
Internet to order an album by the artist shown. While viewing a tootball game, a user might
be prompted to use the Internet to retrieve statistics for a certain player or team. Users
desire to have the ability to pertorm these functions and new functions using the television

instead of having to use a different device such as a computer or telephone.

SUBSTITUTE SHEET (RULE 26)
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The advances in digitization and digital compression ot data, improvements in
transmission media such as fiber optics, and the combination of computer technology with
television and audiovisual systems has fostered the development of interactive audiovisual
systems. In interactive audiovisual systems, broad bandwidth permits two-way
communication, or "interactivity,” between the user and a source provider. Such systems
allow the user, utilizing a remote control device in conjunction with a set-top box coupled to
a cable television, satellite direct broadcast or other communication system, to select a
desired movie or program to be viewed, request services and perform other tunctions such as
those that may be performed today using telephones and computer networks. Such systems
generally require the user to access such tunctions by using channels separate from channels
on which programming s shown and/or by using menus to access such functions. Often a

cursor system is used to allow the user to pertorm functions using a remote control.

While such systems enable selection of programs and other functions through the
television, the selection 1s not enabled as a function of the content appearing on the television
screen. The user must enter a certain mode or otherwise enable a tunction which is always
available to the user upon request. The present invention provides a method for enabling
functions only at specified times based upon the content of audiovisual programming being
shown to the user at the time. Furthermore, the functions enabled can be made to depend
upon the content of the present audiovisual programming, so that the tunctions can be tailored
to specific moments or events 1n an audiovisual presentation. The present invention presents
the user with the abihity to interact with the programming by selecting items appearing in the
programming shown on the screen with a cursor, by making selections when prompted
verbally by an on-screen host, or by other means. [t will be understood by those skilled in

the art that the present invention may be used for a variety of purposes, some ot which are

described 1n detail herein.

Summary of the Invention

The present invention provides a method and apparatus for enabling a user of an
interactive audiovisual system to pertorm tunctions in real time based upon the content of

audiovisual programming being showa to the user at the time ("overlay functions™).

)
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The present invention provides a method and apparatus for linking real-time data with

audiovisual content to enable a user to make selections, manipulate data, and to execute
tunctions interactively through an audiovisual display unit based upon audiovisual content
being displayed at the current time. Put another way, audiovisual content is presented in

S synchronization with selected overlay tunctions so that the user has the ability to interact with
the audiovisual content by pertorming said overlay functions associated with selected events

that occur in the programming ("actionable events").

A method and apparatus are provided to make overlay functions available to the user

through the audiovisual display during the actionable events that occur in programming being

10 viewed by the user. A user intertace for each overlay function that may be performed. which
user intertace may or may not be visible to the user, is overlaid on and synchronized with the
programming being shown. Interaction with selections may be made using any of several
known methods such as a screen menu or a cursor controlled by a remote control device.
For example. while viewing a movie starring a tamous celebrity, the set of overlay functions

15 may include the ability to retrieve in an overlay window a list of recent movies starring the
celebrity by selecting the celebrity’s name during the opening credits ot the movie, or
whenever the celebrity appears on the audiovisual display. In some instances, a visible cue
may exist to indicate that a tunction may be performed, such as a visible graphical outline
appearing on the audiovisual display around an item that may be selected. As another

20 example, during a toothall program, a user may be able to retrieve a team roster by selecting
the name of a team when shown, or the career statistics of a player by selecting that player.
As another example, while viewing a television program which reviews current movies, a
user would have the ability to access an Internet World Wide Web site for a given movie by
making a selection while that movie 1s being reviewed. As another example, the present

25 invention may be used to implement an audiovisual program guide that allows a user to select
programming being shown at the time by giving the user the ability to select one of several

areas on the user’s television screen, with each of the several areas displaying a different

program that is available to the user at the time.

In the present invention, a set of overlay functions ("overlay function set") is

30 associated with each program to be shown to users. The overlay functions could include a

variety of retrievable information and interactive functions that will be available to the user

3
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while the user 1s viewing the program. Each program may have unique overlay function sets
since the overlay tunctions made available are based upon the unique content ot each
program. For each actionable event in a program, the operator will determine the overlay
tunction set that will be made avatlable to the user, and the characteristics of the interface
that will both present the availability of the overlay functions to the user and allow the user to
access the overlay tunctions. Overlay function sets and interface data for a plurality of
programs are stored in memory. When a program having overlay function sets and interface
data associated with it 1s sent by the source provider to a user (whether requested on demand,
shown at a pre-determined time, or otherwise), the overlay function sets and interface data
for the program, which may also be sent by the source provider, are synchronized with the
program and loaded into the set-top box. The processor in the set-top box reads the overlay
function set and intertace data and then both implements the intertace and enables the overlay

functions in real time and in synchronization with the associated actionable event in the
programming. As the user interacts with the program through the synchronized interface, the
set-top box implements the relevant overlay functions selected by the user. Alternatively, the
set-top box may communicate with the source provider as necessary to implement certain

overlay tunctions selected by the user.

Brief Description of the Drawings

Figure 1 is a tunctional block diagram of a head end of an interactive television

system utihzing the teachings of the present invention.

Figure 2 1s a tunctional block diagram of a remote user location of an interactive

audiovisual system utilizing the teachings of the present invention.
Figure 3 shows one possible implementation of synchronization data.

Figure 4 is a flowchart of the detailed process performed by the processing unit in the

head end of an interactive audiovisual system in one embodiment of the present invention.

Figure 5 1s a tlowchart of the detailed process performed by the processing unit in the

set-top box in one embodiment of the present invention.

4
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Figure 6 illustrates the basic protocol fields that facilitate the synchronization of

overlay function sets and intertace data with actionable events.

5
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Detailed Description ot the Invention

. General Considerations

In the present case, the operations described herein are machine operations performed
automatically or in conjunction with a human operator. Useful machines for performing the
operations ot the present inventions include general purpose digital computers. digitally
controlled displays, or other similar devices such as set-top box control systems, video on
demand servers and the litke. The present invention refates to method steps tor operating an
interactive audiovisual system and processing electrical or other physical signals to generate

other desired physical signals.

The present invention also relates to apparatus for performing these operations. This
apparatus may be specially constructed for the required purposes or it may comprise general
purpose computers selectively activated or reconfigured by computer programs stored in the
computers. The method steps presented herein are not inherently related to any particular
computer or other apparatus. In particular, various general purpose machines may be used
with programs in accordance with the teachings herein, or it may prove more convenient to

construct more specialized apparatus to perform the required steps.

Additionally, no particular programming language has been indicated tor carrying out
the various methods described herein. Each designer of a particular computer. interactive
multimedia system, or other display apparatus will be aware of a language which is most
suitable tor his or her immediate purposes. Because the computers, servers, processing units,
set-top boxes and other devices which may be used in practicing the present invention
consists of many diverse elements, no detailed program listing has been provided. It is
considered that the operations and other procedures described herein and illustrated in the
accompanying drawings are sutticiently disclosed to enable one of ordinary skill to practice

the present invention.

In a typical interactive audiovisual system, a head-end is coupled to a wire or
wireless, analog or digital. communication medium such as cable, satellite. microwave.

terrestrial wave or optical ftber, which is in turn coupled to a plurality of users. At the

6
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location ot each user, a set-top box is coupled to the communication medium for receiving
programming and data trom the head end. In some systems it may be necessary for the set-
top box to send data back to the head end via the same communication medium or a difterent
communication medium. For example, a satellite signal could be used to transmit
S programming and data from the head end to the set-top box, while a wire telephony system

may be used to send data from the set-top box back to the head end. The set-top box is also
coupled to a television or other audiovisual dispiay unit to enable the presentation of
programming and data sent trom the head end. The set-top box may include a processing
unit coupled to a memory and other electronic modules such as decoders, decompressors and

10 audiovisual generators. Computer programming and data files are stored within the memory
and accessible by the processing unit. The processing unit generates and displays a graphical
user intertace on the user’s audiovisual display unit, and controls any interactive
communication between the user and the head end. Typically the user’s system will include a
user input device, such as a remote control device, for use in conjunction with the set-top box

15 to enable the user to make selections, change channels and settings, and perform other

functions.
2. General System Contiguration

One embodiment of the present invention may be described with reference to Figures

| and 2. Figure | is a tunctional block diagram of a head end of an interactive television

20 system utilizing the teachings ot the present invention. Figure 2 is a tfunctional block
diagram of a remote user location of an interactive audiovisual system utilizing the teachings
of the present invention. In operation, as one of the first tasks in implementing this
embodiment of the present invention, the entire length of each program with which users will
be able to interact is indexed with sequential code data, which sequential code data may

25 correspond to the elapsed time ot each said program during its presentation. For example,
the SMPTE time code and the Sony RC time code are well-known in the art as forms of
sequential code data. Once the program has been sequentially coded. any actionable event in
a program can be uniquely identitied by the beginning and ending sequential codes during
which the event occurs. It is to be noted that data other than time may be used to index the

30 program sequentially, such as. for example, the number of digital bytes read. the number of

film trames elapsed. or some other non-time-based means for counting.

7
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As a next step in implementing the system illustrated in Fig. 1, the program may be
viewed by a human operator, betore the program is to be transmitted to users, so that the
operator may determine and record the sequential codes for the actionable events. For
example, 1n a certain program it may be determined that "silver spaceship appears at

S sequential codes 1:13:43 through 1:14:17" or, in a hosted program guide, that "the on-screen
host discusses Westerns at sequential codes 2:42:02 through 2:48:25." At this point there
exists a set of data containing unique indicators for each actionable event in the programming

in the torm of sequential code data associated with each of those actionable events.

After the actionable events in a given program have been identitied using the

10 associated sequential code data. the overlay tfunctions that will be made available to the user
and the intertace through which the availability ot the overlay functions will be presented to
the user and through which the user will access the overlay functions, can be created for the
program. Instructions to be used by the set-top box to allow the user to select overlay
tunctions will be included as part of the intertace data. As one example of the

15 implementation of interface data, user input can be determined by defining a screen area of
the user’s audiovisual display unit which may be actively selected by a user. and
implementing the corresponding overlay function if the user selects the defined screen area
using a cursor or some other means tor indicating the selection of a certain screen area. For
example, the two-dimensional (X, Y) screen coordinates defining a selectable area of the

20 screen may be sent to the set-top box as part of the interface data. Alternatively, the
intertace data defining a selectable screen area might include the two-dimensional coordinates
of a single point on the screen and the radius of a circle centered at the single point. The set-
top box may be programmed to generate the areas defined by the interface data. In addition
to defining the selectable screen areas, the interface data may also include visual indicators,

25 or overlays, which will appear over the program shown to the viewer during the actionable
event to indicate where the selectable screen areas are located. For example, a certain object
appearing on the screen may be highlighted in a certain transparent color to indicate to the
user that the object may be selected with a cursor to perform an overlay function while the
object 1s highlighted. As another example, the interface data may include a graphical,

30 animated or live-action icon that will appear at a certain area on the screen while the
actionabie event is occurring. In this example, the location of the icon would coincide with a

selectable screen area so that the user may implement an associated overlay function by

3
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selecting the 1con.  As another exampie, the interface data may be used to implement an
audiovisual program guide that allows a user to select programming being shown at the time.
The user’s screen may separated into two or more screen areas, with each of the areas
displaying a ditterent program. or an icon or other representation of a different program, that

1s available to the user at the time. As described above, the interface data may include the

two-dimensional (X,Y) coordinates of each screen area, as well as a visual indicator, or
overlay, which will appear over the selectable screen area coinciding with the position of the
user’s cursor at the time. When the user moves the cursor to another selectable screen area,
the visual indicator would appear over the new selectable screen area, which may then be
selected by the user with the cursor to access the programming represented in that selectable

SCrecn arcd.

As another example ot the implementation of interface data, the user might perform a
function by pressing a special button on a remote control device when a text message
generated by the set-top box appears at the bottom of the screen. In such a case, the

interface data could include the text message to be displayed, or the interface data may

Include instructions to the set-top box to generate the text message.

[t 1s to be understood that the interface need not include a graphical overlay to
indicate an actionable event. Users may be prompted by other means to perform overlay
functions during actionable events. For example, a program may include a speaking host
(who may or may not appear on screen) that tells the user which overlay functions may be
performed at the time as well as how the user may perform the functions. Alternatively, the

Interface data may include audio data which is to be heard by the user when overlay functions

are enabled.

After the operator has created the interface data and overlay function set that will be

made available to the user for a4 given actionable event, it will be necessary to uniquely
associate the interface data and overlay function set with the related actionable event. The

intertace data and overlay function set for a given actionable event may be uniquely

associated with the actionable event by using the same sequential code data to identity the

actionable event, the related overlay function set and the related interface data. This may be

accomphished by assigning the sequential code data for the actionable event to the related

9
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intertace data and overlay tunction set. By assigning sequential code data to the interface
data and overlay tunction set that matches the sequential code data of the related actionable
event, the interface data and overiay tunction set can be retrieved from memory at the proper
time and Synchronized with the related actionable event by comparing the sequential code
5 data assigned to the interface data and overlay tunction set with the current sequential code

data during the presentation of the program to the user. Accordingly, it is understood that
for each sequentially coded program, synchronization data is created by a human operator
which data contains the sequential code data for the actionable events in the programming and
the location in memory of interface data and overlay function set to be retrieved and

10 presented to the user when the sequential code data for each actionable event is encountered.
Those skilled in the art will understand that the synchronization data may take the form of a

look-up table.

Figure 3 shows one way in which synchronization data to be accessed by the
processing unit (12) may be structured. In Figure 3, the synchronization data is depicted as a
1S table of addresses of the calls tor the overlay function set and interface data associated with
each actionable event in a program. It should be understood that additional attributes may be
included 1n the synchronization data shown in Figure 3, such as a subset of user set-top box
addresses tor which a given actionable event will or will not be actionable. For example, if a
certain group ot users are not authorized to select overlay functions tfor a given event, the
20 synchronization data may contain the set-top box addresses for those unauthorized users so

that the processing unit can be instructed not to send the overlay function set and interface

data for the acttonable event to the unauthorized users.

Reterring now to head end (2) shown in Figure 1, the tirst embodiment of the present
Invention uses sequentially coded programming received at the head end (2) by various means
25 including transmission via satellite (4) from a remote location, or such sequentially coded
programming may be stored in signal storage (6) at the head end. It is to be understood that
sequentially coded programming may be stored in a variety of formats. including but not
limited to MPEG format, DVD, videotape, or other formats. A switcher (8) is provided

which switches between the programming sources depending upon which is desired to be

30 transmitted to the user. It is understood by those skilled in the art that the switcher may take

many forms. The switcher transmits the sequentially coded program to a signal combiner

10
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(10). It 1s understood that the signal combiner is well-known in the art and may be a

multiplexer, a line inserter or other component.

The sequentially coded program is also transmitted to a processing unit (12). which
may include components such as random access memory, processors, co-processors, and
5 intertace drivers. Figure 4 illustrates the detailed process performed by the processing unit
(12) in the present embodiment. At block (60), the processing unit (12) retrieves the
synchronization data for the program from memory (14). The synchronization data is
predetermined and may be stored in memory (14) by a human operator or downloaded to
memory automatically trom the source of the sequentially coded program with which the
10 synchronization data is associated, prior to the transmission of the program. At block (62),
the processing unit (12) reads the sequential code data associated with the sequentially coded
program. At block (64), the processing unit (12) references the sequential code data to the
synchronization data. At block (60), the processing unit (12) determines whether an overlay
function set and interface data exist for the current sequential code data (i.e., whether there is
15 an actionable event occurring in the programming). At block (68), if an overlay function set
and intertace data exist tor the sequential code data read by the processing unit (12), the
processing unit (12) retrieves the interface data from memory (16) and the overlay function
set from memory (18). [f an overlay function set and intertace data do not exist for the
sequential code data being read. the processing unit prepares itselt to read the next sequential
20 code data. The overlay function set and interface data is predetermined and may be stored in
memories (16 and 18) by a2 human operator or downloaded to memory automatically from the
source of the sequentially coded program with which the synchronization data is associated.
prior to the transmission of the program. At block (70), after retrieving the interface data
and the overlay function set trom memory, the processing unit (12) sends the overlay
25 tunction set and intertace data to the signal combiner (10), which combines the overlay
tunction set and interface data with the sequentially coded program so that the combined
signal output by the signal combiner (10) contains the interface data and the overlay tunction
set synchronized with the actionable event identitied by the sequential code data read by the
processing unit (12). The signal combiner (10) sends the combined signal to the head end
30 transmission equipment (22) for transmission to one or more remote user locations (as shown
in Figure 2) via communication medium (30). It is understood that head end transmission

equipment may take various forms and is well-known in the art. It should turther be

Il
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understood that, in this embodiment, the synchronization of the interface data and the overlay
function set with the associated actionable event occurs in the head end (2). Alternatively,
such synchronization may occur at a remote location from which the synchronized interface
data, overlay tunction set and program may be transmitted to the head end (2) or a plurality

5 of head ends tor ultimate transmission to users as further described herein.

It 1s to be understood that a number of unique protocols may be designed to
implement the synchronization ot overlay function sets and interface data with actionable
events as disclosed in the present invention. Figures 6, 6a, 6b and 6¢ illustrate basic protocol
fields, to be employed (n a transport layer, that may be used to facilitate the synchronization

10 process. The signal combiner structures the combined signal as shown in Figure 6. The
sequential code data tor a given actionable event may be sent first, followed by the overlay
function set tor the actionable event, tollowed by the interface data for the actionable event.
As shown 1n Figure 6a, the sequential code data for the actionable event may consist of the
start and end codes for the actionable event. As shown in Figure 6b, the overlay function set

15 may consist of the calls to be made by processing units to implement each available overlay
tunction. As shown in Figure 6¢, the interface data may consists of screen indicator

attributes such as polygon shape, location, format, style and transitions.

The apparatus of the remote user location is shown in detail in Figure 2. The

combined signal containing the program, overlay function set and interface data is received at

20 a receiving unit, which may be a set-top box (34) as shown in Figure 2. by a network
intertace (36) which sends the combined signal to a decoder (38) which separates the program
trom the overlay function set and intertace data sent from the head end (2). The decoder
sends the program to a signal combiner (50) which sends the program to the audiovisual
display unit (52) tor presentation to the user. Simultaneously, the decoder sends the

25 synchronized intertace data and overlay function set to a processing unit (40). Figure 5
iiustrates the detailed process performed by the processing unit (40) in the present
embodiment. At block (72), the processing unit (40) receives the intertace data and overlay
tunction set. At block (74), the processing unit (40) reads and formats the interface data. At
block (76), the processing unit (40) implements the user interface in accordance with the

30 instructions contained within the interface data, including sending visual, audible. textual. and

other material to the signal combiner (50) for presentation to the user in synchronization with
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the actionable event being sent to the audiovisual display unit (52). At block (78), the
processing unit (40) simultaneously reads the overlay function set and enables overlay
functions in synchronization with the actionable event being sent to the audiovisual display
unit (52) so that the user is able to implement the various overlay functions. The user may
S implement those tunctions by making selections using a remote control device (48) which

transmits 1nput signais to a control interface (46) coupled to the processing unit (40). At
block (80), the processing unit (40) determines whether the user has selected an overlay
tunction. At block (82), it the user has selected an overlay function, the processing unit (40)
causes the selected overlay tunction to be performed. One or more of the overlay functions

10 selected by the user may be pertormed in the set-top box (34) by the processing unit (40),
which may include components such as interface drivers, processors, and co-processors and
may include random access memory (42) capable of running applications that may be
accessible as part of the overlay functions available to the user. Such applications may be
pre-loaded in the set-top box or downloaded from the head end as needed. Alternatively, one

15 or more of the overlay functions selected by the user may be performed at the head end (2)
or other remote location.  Signals received trom the user at the control intertace (46) by the
processing unit (40) may be sent through the network interface (36) via communication
medium (32) to a transaction processor (24) located at the head end (2). which causes the
implementation of the overlay tunctions. It should be understood at this point that

20 communication medium (32) and communication medium (30) may be the same medium or
they me be ditferent. For example, communication medium (30) may be a satellite signal.,
while communication medium (32) may be electrical wire, or alternatively, a two-way optical
fiber may be used as the sole communication medium between the head end (2) and a
piurality ot remote user locations. The transaction processor may be coupled to Internet

25 servers (28), databases (26), computer networks and other components to facilitate the
implementation of the various overlay tunctions selected by users. For example, if an
overlay function allows the user to connect to a world-wide web site containing information
related to an actionable event in the programming being presented, the transaction processor
may be connected to an Internet server to allow the user to access the world-wide web site.

30 As another example, it an overlay tunction allows the user to request to be reminded when a
future program is about to begin, the transaction processor may be connected to a computer
system set up to store unique user addresses and program reminder information to be sent to

such addresses. At block (84), it the user did not select an overlay function. the processing

13

SUBSTITUTE SHEET (RULE 26)




CA 02278496 1999-06-22

WO 98/28916 PCT/US97/23751

unit (40) determines whether the current actionable event has ended. If the actionable event
has not ended, the processing unit (40) continues to determine whether the user has selected

an overlay function. If the actionable event has ended, the processing unit (40) resets and

awaits the next actionable event.

S In a second embodiment of the present invention, the synchronization of the interface
data and the overlay function set with the associated actionable event occurs in the set-top box
(34) instead of in the head end (2). In such an embodiment, referring again to Figure 1, the
processing unit (12) may determine trom data received prior to receiving the sequentially
coded program whether overlay tunction sets and interface data are available tor the program

10 (L.e., whether there are one or more actionable events occurring in the programming). If
overlay tunction sets and intertace data are available, the processing unit (12) retrieves them
trom memory (16 and 18) and sends them to the set-top box (34) at some time prior to the
transmission of the program to the set-top box (34). The processing unit (12) also retrieves
synchronization data from memory (14) which, as further described below. will allow the set-

IS top box (34) to synchronize overlay function sets and interface data with actionable events
based upon sequential code data. [t is to be understood that the synchronization data, overlay
function sets and interface data may be stored with the associated program (in signal storage
(6) or in storage at the location trom which satellite transmitted programs are transmitted) and

transmitted immediately prior to the transmission of the program to the switcher (8) and

20 subsequently to the processing unit (12) and on to the set-top box (34).

The synchronization data, overlay function set and interface data, and the sequentially
coded program, are received at the set-top box (34) by network interface (36) coupled to
decoder (38). The decoder (38) sends the synchronization data, interface data and overlay
function data to a processing unit (40) which stores them in memory (44). The processing

25 unit (40) performs the same process detailed in Figure 4 as described with respect to the first
embodiment, whereby the processing unit (40) is programmed to read the sequential code
data associated with the program and reference it to the synchronization data stored in
memory (44) to determine whether overlay function sets and interface data exist for the
sequential code data read by the processing unit (40) (i.e., whether there are actionable events

30 occurring in the programming). If overlay function sets and interface data exist tor the

sequential code data read by the processing unit (40), the processing unit retrieves the overlay
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tunction sets and intertace data from memory (44). The processing unit (40) reads the
interface data and implements the user intertace in accordance with the instructions contained
within the intertace data, including sending visual, audible, textual, and other material to the
signal combiner (50) for presentation to the user in synchronization with the actionable event
5 being sent to the audiovisual display unit (52). The processing unit (40) also reads the
overlay function set and enables overlay functions in synchronization with the actionable
event being sent to the audiovisual display unit (52) so that the user is able to implement the

various overlay functions.

10 In a third embodiment of the present invention, it should be appreciated that a
program and related intertace data and overlay function sets may be stored in transportabile
media such that actionable events in the programming are synchronized with associated
interface data and overlay tunction sets prior to presentation to a user. In such an
embodiment, the synchronization process described in the tirst embodiment and shown in

15 Figure 1 as occurring in the head end (2) may be performed as described, except that the
combined signal which is output by the signal combiner (10) may be stored in storage (20)
tor later transmission tfrom the head end (2) as already described for the first embodiment, or
tor transter to copies of transportable media, such as videotape, compact disc, DVD or other
formats. Alternatively, the combined signal which is output by the signal combiner (10) may

20 be transmitted to the remote user location, as described in the first embodiment. and then
stored 1n transportable media by an appropriate recording/playback device (54) coupled to
decoder (38) through external device interface (56). As shown in Figure 2. during playback
from transportable media by recording/playback device (54), the combined signal is
transmitted through external device interface (56) to decoder (38) and is processed as

25 described in the first embodiment presented herein. Although the transmission of the
program would originate in the user’s home or other remote location from the
recording/playback device (54), it would still be possible for one or more ot the overlay
tunctions selected by the user to be performed at the head end (2) or other remote location
instead ot in the set-top box (34). Signals received from the user at the control interface (46)

30 by the processing unit may be sent through the network interface (36) via communication

medium (32) to a transaction processor (24) located at the head end (2) or other remote

location, which would implement the overlay functions.
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In yet another embodiment of the present invention, actionable events tfor a program
may be selected, and interface data and overlay function sets may be created or selected tor
those actionable events and made available to users, during the transmission of the program.
In this embodiment, a human operator using a general purpose computer located at a head

5 end location (2) may select overlay tunctions and create an interface, or select a pre-existing
interface, for a given event that the operator wishes to make actionable tor users. After
selecting the overlay tunctions and the interface for the current event which the operator
wishes to make actionable, the operator instructs the processing unit (12) in the head end to
immediately send the overlay tunction set and interface data to the signal combiner (10) to be

10 synchronized with the event being transmitted to users at the time. In this embodiment, it is
not necessary tor the program to be sequentially coded in advance of transmission since the
operator determines when the overlay tunction sets and interface data should be sent to users.
Upon receipt at the set-top box (34), the program. the interface data and the overlay function
sets are handled in the same tashion as the first embodiment described herein, whereby the
15 overlay function sets and interface data are processed by the processing unit (40) and

presented to users immediately.

There has been described novel methods and apparatus for linking real-time data with
audiovisual content to enable a user to make selections, manipulate data, and to execute
functions by interacting with the audiovisual content being shown at the time. [t is evident

20 that those skilled in the art may now make numerous uses and modifications of and
departures from the specitic embodiments described herein without departing trom the
inventive concepts. Consequently, the invention is to be construed as embracing each and
every novel feature and novel combination of teatures present in or possessed by the
apparatus and methods herein disclosed and limited solely by the spirit and scope of the

25 appended claims.
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A method of implementing an interactive audiovisual system wherein one or

more users has the ability to interact with said interactive audiovisual system by making

selections while viewing linear programming, said linear programming including one or more

actionabie events, the method comprising the tollowing steps:

2.

~selecting one or more events of said linear programming to be

actionable events.

associating, with each of said selected one or more actionable events,

one or more overlay tunctions to be accessible to one or more of said users

during such actionable event,

associating, with each of said selected one or more actionable events,
Intertace data for enabling one or more of said users to pertform said one or

more overlay functions,

providing said linear programming, including said selected one or
more actionable events, said associated interface data and said associated one
or more overlay functions to one or more of said users such that each of said

selected one or more actionable events is synchronized with its associated

interface data and its associated one or more overlay tunctions.

The method of Claim 1 wherein said step of providing said linear

programming further includes providing said linear programming via 4 wire network.

3.

The method of Claim | wherein said step of providing said linear

programming further includes the step ot providing said linear programming via a wireless

network.
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4. The method of Claim | further Including the step of providing said linear

programming in an analog tormat.

5. The method of Claim 1 further Including the step of providing said linear

programming in a digital format.

6. The method of Claim | wherein said step ot providing said linear
programming further includes the step of providing said linear programming via analog

terrestrial signal.

7. The method of Claim | wherein said step of providing said linear
programming turther includes the step of providing said linear programming via digital

terrestrial signal.

8. The method of Claim 2 wherein said step of providing said linear
programming via a wire network further includes providing said linear programming via a

cable network.

9. The method of Claim | wherein said step of providing said linear
programming further includes the step of providing said linear programming via analog

satetlite signal.

10. The method of Claim | wherein said step of providing said linear
programming turther includes the step ot providing said linear programming via digital

satellite signal.

1. The method of Claim 1 wherein said step of providing said linear
programming turther includes the step ot providing said linear programming via analog

microwave signal.

12. The method of Claim | wherein said step of providing said linear
programming further includes the step of providing said linear programming via digital

microwave signal.
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13. The method of Claim 5 wherein said step of including said linear

programming in a digital format includes the step of providing said linear programming in an
MPEG format.

14, The method of Claim 1 wherein each of said selected one or more actionable
events Is synchronized with its associated interface and its associated one or more overlay
functions in a location remote from the locations of said users prior to providing said linear

programming. including said selected one or more actionable events. said associated Intertace

data and said associated one or more overlay functions to one or more of said users.

15. The method of Claim 14 wherein said location remote trom the locations of

said users is a head end of an interactive audiovisual system,

16. The method of Claim 1 wherein each of said selected one or more actionable
events 1 synchronized with its associated interface and its associated one or more overlay
tunctions at the individual locations of each of said one or more users after the providing of
said linear programming, including said selected one or more actionable events. said
assoclated interface data and said associated one or more overlay tunctions from a remote

location to the individual locations of each of said Oone Or more users.

17. The method of Claim 16 wherein said remote location is 4 head end of an
Interactive audiovisual system.

18. The method of Claim | wherein each of said selected one or more actionable
events 18 synchronized with its associated interface and its associated one or more overiay
functions in a location remote from the locations of said users and stored in transportable
media for later playback from said transportable media by appropriate recording/playback

devices located at the individual location of edch of said one or more users.

19. The method of Claim | further including the step of associating with said
linear programming. sequential code data for tndexing said linear programming during its
presentation.
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20. The method of Claim 19 wherein said sequential code data corresponds to the

elapsed time of said linear programming during its presentation.

21. The method of Claim 19 wherein said step of selecting one or more
actionable events of said linear programming includes the step of using said sequential code

data to identity said selected one or more actionable events.

22. The method of Claim 19 turther including the step of using said sequential

code data to identify said selected one or more overlay tunctions.

23. The method of Claim 19 further including the step of using said sequential

code data to identity said interface data.

24, The method of Claim 19 wherein said step of associating, with each of said
selected one or more actionable events. one or more overlay functions to be performed by
one or more of said users during such actionable event, turther includes the step of

identitying each of said selected one or more actionable events and the said one or more

5 overlay functions to be associated therewith using the same sequential code data.

25. The method of Claim 19 wherein said step of associating, with each of said
selected one or more actionable events, interface data for enabling one or more of said users
to pertorm said one or more overlay functions, further includes the step of identitying each of
said selected one or more actionable events and said interface data to be associated therewith

5 using the same sequential code data.

26. The method of Claim 19 wherein said step of associating, with each of said
selected one or more actionable events, one or more overlay tunctions to be performed by
one or more ot said users during such actionable event, turther includes the step of creating
synchronization data in which each set of said one or more overlay functions is identified

3 using the same sequential code data used to identify the selected actionable event.
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27. The method of Claim 26 wherein said synchronization data is in the form of a
| look-up table including the addresses of the calls for the overlay tfunction set associated with

each actionable event contained in said linear programming.

28. The method of Claim 19 wherein said step of associating, with each of said
selected one or more actionable events, interface data for enabling one or more of said users
to perform said one or more overlay functions, further includes the step of creating
synchronization data in which each such interface data is identified using the same sequential

code data used to identify the selected actionable event.

29. The method ot Claim 28 wherein said synchronization data is in the form of a
look-up table including the addresses of the interface data assoctated with each actionable

event contatned in said linear programming.

30. The method of claim 19 wherein said step of providing said linear programming,
iIncluding said selected one or more actionable events, said associated interface data and said
associated one or more overlay functions to one or more of said users such that each of said
selected one or more actionable events is synchronized with its associated interface data and
its associated one or more overlay functions,. further includes the steps of referencing said
sequential code data to synchronization data for said linear programming to determine
whether interface data and one or more overlay functions exist for the current sequential code
data, and providing any such existing intertace data and overlay functions for combination
with the actionable event for the current sequential code data, such that each of said selected
one or more actionable events is synchronized with its associated interface data and its

associated one or more overlay functions.
31. The method of Claim 30 wherein said synchronization data is in the form of a
look-up table including the addresses of the calls for the overiay tunction set and interface

data associated with each actionable event contained in said linear programming.

32. The method of Claim | wherein said one or more overlay functions include

the capability to retrieve data.
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33. The method of Claim | wherein said one or more overlay tunctions include

the capability to connect to the Internet, on-line services, databases, and other real-time

transactional processing systems.

35 The method of Claim | wherein said one or more overlay functions include
the capability to schedule the receipt of programming at a later time

36. The method of Claim | wherein said one or more overlay tunctions include
the capability to schedule the recording of programming at a later time.

37. The method of Claim | wherein said one or more overlay tunctions include
the capability to order products and/or services.

38. The method of Claim 1 wherein said one or more overlay functions include

the capability to input data.

39, The method of Claim | wherein said interface data includes text. audible

items, and/or static, animated or live-action visual items.

40. The method of Claim 1 wherein said intertace data includes screen

coordinates for areas of a user’s audiovisua display unit.

41]. A method of implementing an interactive audiovisual system wherein one or

more users has the ability to interact with said interactive audiovisual system by making

selections while viewing linear programming, said linear programming including one or more

actionable events. the method comprising the following steps:
assoclating with said linear programming, sequential code data tor

indexing said linear programming during its presentation.
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selecting one or more events of said linear programming to be

actionable events.

identifying said selected one or more actionable events using said

[0 sequential code data,

assoclating, with each of said selected one or more actionable events,
one or more overlay functions to be accessible to one or more of said users
during such actionable event by identifying each of said selected one or more
actionable events and the said one or more overlay tunctions to be associated

15 therewith using the same sequential code data,

associating, with each of said selected one or more actionable events,
Intertace data for enabling one or more of said users to perform said one or
more overfay functions by identitying each of said selected one or more

actionable events and said interface data to be associated therewith using the

20 same sequential code data,

providing said linear programming, including said selected one or
more actionable events, said associated interface data and said associated one

or more overlay tfunctions to one or more of said users.

42. The method of Claim 41 wherein said sequential code data corresponds to the

elapsed time of said linear programming during its presentation.

43. An interactive audiovisual system for providing, and enabling one or more
users to interact with linear programming, said linear programming including selected one or
more actionable events each having an overlay function set and interface data associated
therewith, and said linear programming being provided such that each of said selected one or

5 more actionable events is synchronized with its associated overlay function set and its

associated interface data, the apparatus comprising the following:

a signal source for providing said linear programming.
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a processing unit, coupled to said signal source. which is programmed
to provide said interface data and said overlay function sets associated with

10 said one or more actionable events,

memory means, coupled to said processing unit, tor storing said

overlay function sets and said interface data,

a signal combiner, coupled to said signal source and said processing
unit, for combining said linear programming and said interface data and

15 overlay tunction sets,

transmitting means, coupled to said signal combiner. for transmitting
a signal comprising said linear programming in combination with said
intertace data and said overlay function sets to one or more users at remote

locations.

20 one or more receiving units for receiving said signal trom said

transmitting means. each said receiving unit comprising,

decoding means for separating said linear programming trom

said interface data and said overlay function sets.

a second processing unit, coupled to said decoding means,
25 which is programmed to read and format said interface data and to

enable said overlay function sets associated with said one or more

actionable events,

memory means, coupled to said second processing unit, for

storing said overlay function sets and said interface data.

30 a4 second signal combiner, coupled to said decoding means
and said second processing unit, for combining said linear

programming and said interface,
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an audiovisual display, coupled to each said receiving unit, for
receiving said linear programming in combination with said interface from

35 said second signal combiner for presentation to each said user.

input means, coupled to each said receiving unit, allowing each said

user to select said one or more overlay functions when presented to said user.

44 The apparatus of Claim 43 further including a transaction processor coupled

to each said receiving unit. for processing overlay functions selected by each said user.
45. The apparatus of Claim 43 wherein said receiving unit is a set-top box.

46. The apparatus of Claim 43 wherein said input means is a remote control

device or a keyboard.

47. A head end of an interactive audiovisual system for providing, and enabling
one or more users to interact with, linear programming, said linear programming including
selected one or more actionable events each having an overlay function set and interface data
associated therewith. and said linear programming being provided such that each of said

S selected one or more actionable events is synchronized with its associated overlay function set

and its associated interface data, the apparatus comprising the following:
a signal source for providing said linear programming,
a processing unit, coupled to said signal source. which is programmed

to provide said interface data and said overlay function sets associated with

10 said one or more actionable events,

memory means, coupled to said processing unit, for storing said

overlay tunction sets and said interface data,
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a signal combiner, coupled to said signal source and said processing
unit, tor combining said linear programming and said intertace data and

overlay function sets,

transmitting means, coupled to said signal combiner. tor transmitting
a signal comprising said linear programming in combination with said
interface data and said overlay function sets to one or more users at remote

locations.

48. A receiving unit for receiving a signal comprising linear programming including
selected one or more actionable events each having an overlay function set and interface data
associated therewith, and said linear programming being provided such that each of said
selected one or more actionable events is synchronized with its associated overlay function set

and its associated interface data. each said receiving unit comprising,

decoding means for separating said linear programming from said

Intertace data and said overlay function sets,

a processing unit, coupled to said decoding means, which is
programmed to read and format said interface data and to enahle said overlay

function sets associated with said one or more actionable events.

memory means, coupled to said processing unit, for storing said

overlay tunction sets and said interface data,

a signal combiner, coupled to said decoding means and said second
processing unit, for combining said linear programming and said interface

data,

Input means for allowing each said user to select said One Oor more

overlay functions when presented to said user, and
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output means for transmitting said combined linear
programming and interface data to an audiovisual chsplay for
presentation to each said user.
49. An interactive audiovisual system for providing, and enabling one or more

users to interact with, linear programming, said linear programming including selected one or
more actionable events, identified using sequential code data, each having an overlay function
set and intertace data associated therewith by identifying each of said selected one or more
actionable events and said overlay function set and said interface data to be associated

therewith using the same sequential code data, the dpparatus comprising the following:
a signal source for providing said linear programming,

a processing unit, coupled to said signal source, which is programmed
to read said sequential code data and provide said interface data and said

overlay tunction sets associated with said one or more actionable events.

memory means, coupled to said processing unit, for storing said

overlay tunction sets and said interface data,

a signal combiner, coupled to said signal source and said processing
unit, tor combining said linear programming and said interface data and

overlay tunction sets,

transmitting means, coupled to said signal combiner. tor transmitting
a signal comprising said linear programming in combination with said
interface data and said overlay function sets to one or more users at remote

locations,

one or more receiving units for receiving said signal tfrom said

transmitting means. each said receiving unit comprising,
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decoding means for separating said linear programming from

said interface data and said overlay function sets.

a second processing unit, coupled to said decoding
25 means. which is programmed to read and format said interface data

and to enable said overlay function sets associated with said one or

more actionable events,

memory means, coupled to said second processing unit, for

storing said overlay function sets and said interface data.

30 a second signal combiner, coupled to said decoding means
and said second processing unit, for combining said linear

programming and said interface,

an audiovisual display, coupled to each said receiving unit, for
recetving said linear programming in combination with said interface from

35 said second signal combiner for presentation to each said user.

Input means, coupled to each said recelving unit, allowing each said

user to select said one or more overlay functions when presented to said user.

30. The apparatus of Claim 49 further Including a transaction processor coupled

to each said receiving unit. for processing overlay functions selected by each said user.
S51. The apparatus of Claim 49 wherein said recelving unit is a set-top box.

S2. The apparatus of Claim 49 wherein said Input means is a remote control

device or a keyboard.

53. An interactive audiovisual system for providing, and enabling one or more
users to interact with, linear programming, said linear programming including selected one or

more actionable events, identitied using sequential code data, each having an overlay tunction
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set and interface data associated therewith by identifying each of said selected one or more

actionable events and said overlay tunction set and said interface data to be associated

therewith using the same sequential code data, the apparatus comprising the following:

a signal source for providing said linear programming and said

overlay function sets and said interface data,

a processing unit, coupled to said signal source. which is programmed
to provide said interface data and said overlay function sets associated with

said one or more actionable events,

transmitting means for transmitting a signal comprising said linear
programming. said interface data and said overlay function sets to one or

more users at remote locations,

One or more receiving units for receiving said signal from said

transmitting means, each said receiving unit comprising,

decoding means for receiving said linear programming and

said interface data and said overlay function sets,

4 second processing unit, coupled to said decoding
means. which is programmed to read said sequential code data, to
read and format said interface data and provide said interface based
upon said sequential code data, and to enable said overlay function
sets associated with said one or more actionable events based upon

said sequential code data,

memory means, coupled to said second processing unit, for

storing said overlay function sets and said interface data,
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a second signal combiner, coupled to said decoding means
and said second processing unit, for combining said linear

programming and said interface,

30 an audiovisual display, coupled to each said receiving unit, tor
receiving said linear programming in combination with said interface from

satd second signal combiner for presentation to each said user,

Input means, coupled to each said receiving unit, allowing each said

user to select said one or more overlay functions when presented to said user.

54, The apparatus of Claim 53 further including a transaction processor coupled

to each said receiving unit. for processing overlay functions selected by each said user.
3S. The apparatus of Claim 53 wherein said receiving unit is a set-top box.

56. The apparatus of Claim 53 wherein said Input means is a remote control

device or a keyboard.

S7. An apparatus tor recording linear programming with which one or more users
will be able to interact. said linear programming including selected one or more actionable
events each having an overlay function set and interface data associated therewith, and said
linear programming being provided such that each of said selected one or more actionable

5 events 1s synchronized with its associated overlay function set and its associated interface

data, the apparatus comprising the following:
a signal source for providing said linear programming,
a processing unit, coupled to said signal source. which is programmed

to provide said intertace data and said overlay tunction sets associated with

10 sald one or more actionable events,
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memory means, coupled to said processing unit, for storing said

overlay tunction sets and said interface data,

a signal combiner, coupled to said signal source and said processing
unit, for combining said linear programming and said interface data and

overlay tunction sets,

recording means, coupled to said signal combiner. tor recording said
linear programming in combination with said interface data and said overlay

function sets.

38. An apparatus for recording linear programming with which one or more users
will be able to interact, said linear programming including selected one or more actionable
events each having an overlay function set and interface data associated therewith, and said
linear programming being provided such that each of said selected one or more actionable
events 1s synchronized with its associated overlay function set and its associated interface

data, the apparatus comprising the tollowing:

a signal source for providing said linear programming.

a processing unit, coupled to said signal source. which is programmed
to provide said interface data and said overlay function sets associated with

said one or more actionahle events,

memory means, coupled to said processing unit, for storing said

overlay tunction sets and said interface data,

a signal combiner, coupled to said signal source and said processing
unit. for combining said linear programming and said intertace data and

overlay tunction sets.

transmitting means, coupled to said signal combiner. for transmitting

a signal comprising said linear programming in combination with said
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interface data and said overlay function sets to one or more users at remote

locations,

20 One or more receiving units for receiving said signal from said

transmitting means.

recording means, coupled to said one or more receiving units, for
recording said signal comprising said linear programming in combination with

sald interface data and said overlay function sets.

59. An apparatus tor enabling a user to play back from storage recorded linear
programming with which one or more users will be able to interact, said linear programming
including selected one or more actionable events each having an overlay function set and
Intertace data associated therewith, and said linear programming being provided such that

5 each of said selected one or more actionable events is synchronized with its associated

overlay tunction set and its associated interface data, the apparatus comprising the following:

playback means for accessing said stored linear programming and

associated overlay function set and associated interface data.

a recetving unit coupled to said playback means. each said receiving

10 unit comprising,

decoding means for separating said linear programming from

said intertace data and said overlay function sets,

a processing unit, coupled to said decoding means,
which is programmed to read and format said interface data and to
15 enable said overlay function sets associated with said one or more

actionable events,

memory means, coupled to said second processing unit. for

storing said overlay function sets and said interface data.
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a signal combiner, coupled to said decoding means and said
20 processing unit, for combining said linear programming and said

interface,

an audiovisual display, coupled to said receiving unit. for receiving
said linear programming in combination with said interface from said signal

combiner tor presentation to each said user,

25 Input means, coupled to said receiving unit. allowing said user to

select said one or more overlay functions when presented to said user.

60. The apparatus of Claim 59 further including a transaction processor coupled

to each said recetving unit, for processing overlay functions selected by each said user.
61. The apparatus of Claim 59 wherein said receiving unit is a set-top box.

62. The apparatus of Claim 59 wherein said input means is a remote control

device or a keyboard.

33
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FIG. 3

ACTIONABLE EVENT OVERLAY FUNCTION SET INTERFACE DATA
RANGE ADDRESSES ADDRESSES
00:08:32:05-00:12:15:32 X00013256 X00002426

X00013568 X00002854
X00014262

X00017350

00:35:12:17-00:42:06:27 X00018462 X00003628
X00018794
X00018236

50 RETRIEVE SYNCHRONIZATION DATA
F / G. 4 57 READ SEQUENTIAL CODE DAIA

REFERENCE SEQUENTIAL CODE
64=""| DATA TO SYNCHRONIZATION DATA

IS

THERE AN
OVERLAY FUNCTION
SET AND INTERFACE DATA FOR
THE CURRENT SEQUENTIAL

CODE DATA
?

66

YES

RETRIEVE OVERLAY FUNCTION SET
68 AND INTERFACE DATA FROM MEMORY

SEND OVERLAY FUNCTION SET AND
70="| INTERFACE DATA TO SIGNAL COMBINER

SUBSTITUTE SHEET (RULE 26)




CA 02278496 1999-06-22

WO 98/28916 PCT/US97/23751

4/5

FIG. 5
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F / G. 6 BASIC PROTOCOL
SEQUENTIAL CODE DATA | | OVERLAY FUNCTION SET | | INTERFACE DATA

FlG. 64

e
EVENT START CODE EVENT END CODE

—~
MONTH:DAY: YEAR:HH:MM.SS:FF:TIME REFERENCE

OVERLAY FUNCTION SET F / G* 68
T~
CALLS FOR EACH OVERLAY FUNCTION IN THE SF
=
~

INSTRUCTIONS FOR ACTIVATION OF EACH OVERLAY FUNCTION

FIG. 60
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