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MPEG-4 REMOTE COMMUNICATION DEVICE

FIELD OF THE INVENTION
The present invention concerns multimedia systems and more particularly, an
MPEG-4 based multimedia system in connection with a service provider therefor, and

a content based remote communication device therefor.

BACKGROUND OF THE INVENTION

It is well known that multimedia devices are versatile as to the ability to
process information of various types, e.g., audio programming, television
programming, movies, computer games, internet communications, etc., and provide
the processed information to a user. However, the processed information may only
appeal to a single user, e.g., the user who selected the programming. Other users
who are present when the processed information is presented (e.g., displayed or
output through an audio system) might prefer other programming or, for example,
they might prefer to obtain more information about a particular aspect of the present
programming. In addition, it is well known that the control of multimedia devices can
be difficult. Most current remote control units play a passive role as they only
transmit one-way commands, e.g., to a television receiver, and hence represent a
relatively primitive interface between a viewer and a device. Typical multimedia
applications include interactive services which require a large number of buttons on
remote control units. This is cumbersome and confusing especially because limited
space is available on the device surfaces for the buttons/keypad. As the number of
multimedia devices increase in the future, the number of corresponding features will
also increase making the situation even worse.

Therefore, various companies have come up with new solutions to meet the
challenge of controlling modern multimedia equipment. One of these solutions is the
PRONTO™ intelligent remote control made by the Philips™ company headquartered

in the Netherlands. This remote control unit is a universal learning device, which
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includes a large touch-screen liquid crystal display (LCD), a virtual keyboard
displayed on the LCD, and a two-way infrared (IR) transceiver. The IR transceiver is
used to learn codes from other remote control units (RCUs). The Philips™ remote
control unit is considered to be an intelligent device because of its adaptive number
of virtual buttons. As a result, the user only sees what he/she needs to see for
performing a desired function.

The Samsung™ company headquartered in South Korea has taken a further
step and makes a two-way remote control unit named IDEO™ that is equipped with a
small high-resolution LCD display. The Samsung™ remote control allows for the
reception and viewing of television signals on the display in addition to the normal
functions of a remote control unit. Thus, while viewing one program on the television,
the user can scan, preview, view or select other programs/channels. It should be
noted that the source of the video signal shown on the remote control unit display is
an external device, e.g., a transmitter included in the television receiver, and such an
arrangement requires a second tuner. However, the virtual buttons are internally
produced by means of appropriate software and/or hardware.

U.S. Patent Nos. 6,671,225, 5,861,906 and 5,657,072 show the bi-directional
transmission of digital information between a media server and a set-top box which is
connected to a television receiver.

U.S. Patent No. 6,002,450 shows a two way remote control device with an
LCD display providing a visual display of selected information such as an
advertisement.

U.S. Patent No. 6,020,881 shows a remote control device having a graphical
user interface and has objects which can be selected by the user.

U.S. Patent No. 6,070,167 shows a hierarchical system for the object based
audiovisual tagging of images for, inter alia, manipulation.

U.S. Patent No. 6,097,441 of Allport shows a system using two or more
cooperating but physically independent displays. This patent appears in some ways
to be similar to the Samsung™ remote control device discussed above.

U.S. Patent No. 6,127,941 of Van Ryzin shows a two-way wireless remote

control unit including a graphical user interface for controlling various multimedia
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devices. This and the Philips™ device discussed above have similar remote control
features but do not operate in the same manner concerning signal transmission.

U.S. Patent No. 6,130,726 shows a remote control device with a display for
showing a program guide.

U.S. publication No. US2002/0016766 shows the bi-directional distribution of

digital content with a service provider.

SUMMARY OF THE INVENTION

As technology rapidly advances, there is a need to further improve both the
ability to access multimedia content and the above-mentioned remote control
concepts by taking advantage of new technologies. The present inventions are
based on two different data encoding formats, e.g., the Moving Pictures Expert
Group’s MPEG-2 and MPEG-4 multimedia standards. MPEG-4 is a content-based
encoding/decoding process and is not block-oriented as is MPEG-2. Hence, MPEG-
4 allows for the ability to interact with objects that make up the audio-visual scene.
These objects can be audio, visual and audio-visual objects, which can be natural or
synthetic, i.e., they can be recorded with a camera, a microphone, or generated by a
computer. The data streams of MPEG-4 contain object and scene descriptors that
provide configuration and other information for the streams related to interactive
audio-visual objects. Thus, the MPEG-4 standard also allows for improved client-
server interactivity, which can be realized in the form of downstream and return
stream communication channels. This is useful because a downstream data stream
may require information to be transmitted upstream from the receiver to the sender,
for example, in e-commerce or interactive television.

An MPEG-4 data stream can be embedded and transmitted in the MPEG-2
data stream, and can subsequently be separated from the MPEG-2 data stream, i.e.,
at the receiver side.

The present invention takes advantage of the above-mentioned features of the
two data encoding formats MPEG-2 and MPEG-4, and discloses an interactive
remote communication unit having an MPEG-4 decoder. The disclosed interactive
remote communication unit simplifies and reduces the number of steps required for
receiving interactive service. Such a remote communication device also reduces the

number of buttons required for operation of the remote since a large number can be



10

15

20

30

WO 03/015414 PCT/EP02/08835

4

confusing to the user. The present invention also discloses new ways for data
processing at the provider side.

Interactive digital television services are now considered a key element to
introduce digital television services and to encourage customers to invest in new
digital television appliances. The present invention discloses improving of the way of
exchanging data between the service provider, e.g., broadcaster, cable company,
Internet service provider, and the customer (viewer). The present invention also
discloses how digital equipment (server, set-top box (STB), remote communication
unit and display) involved in the data processing can be modified to optimize the task

of controlling the available channel bandwidth and the displaying of data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a service provider arrangement for interactive digital television
services.

FIG. 2 is a block diagram that shows how the service provider prepares the
titles and the additional optional audio-visual objects of different programs.

FIG. 3 shows a block diagram of the customer side of Fig. 2.

FIG. 4 shows a flow chart of the processing algorithm for the set-top box of
Fig. 3.

FIG. 5 is a diagram of a representative multimedia system.

FIG. 6 shows a block diagram of the remote communication unit of Fig. 5.

FIG. 7 shows a block diagram of the service provider of Fig. 2 using statistical
gathering of information.

FIG. 8 shows a flow chart of the operation of a remote communication unit of
Figs. 5 and 6.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

In FIG. 1, a service provider for interactive digital television services 10 often
has at least two kinds of data available for (N) customers 12, 14, 16 18. The data of
a main program, e.g., a film, comprises a main event. Additional interactive audio-
visual information related to the main program, e.g., short films, are designated
herein as “additional audio-visual objects” or simply “additional objects”. Because

channel bandwidth is limited, the service provider is obliged to optimize the amount of
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data transmitted per channel. Since the additional objects contain optional
information, only a portion of the customers 12, 14, 16, 18 may be interested in
receiving the additional objects. Therefore, it would be a waste of channel capacity if
the additional objects were transmitted all of the time.

To solve this problem, the present invention, inter alia, discloses that service
provider 10 first transmit “the titles” of the additional objects to all the customers and
then transmit the actual objects only to the interested customers. A title is defined
herein as a short text or an icon that indicates the availability of an additional object.
Service provider 10 transmits such a title with its corresponding object code, i.e. the
code of the additional object that can be downloaded by customers 12, 14, 16, 18.
The title and later the additional object are received and processed by a receiving
device, herein typically an integrated receiver-decoder set-top box or simply STB (1)
to STB (N) 20, 22, 24, 26.

Another problem is that the customers are confronted with a large amount of
data and options that can be difficult to manage. For example, when the additional
objects are simultaneously displayed on the same television screen as the main
program, they would cover a part of the main picture. There are also other problems
that might arise when more people watch the main program and there would be a
plurality of displays overlaid on the main picture. Additionally, usually not all of the
viewers would want to view the additional objects.

To solve these problems, inter alia, a two-way RCU 28, 30, 32, 34, 36, 38, 40,
42 with respective displays 44, 46, 48, 50, 52, 54, 56, 58, which may, for example, be
touch-screen displays, is disclosed with bi-directional communication between the
STBs and RCUs. When STB 20, 22, 24, 26 receives a program including a title,
STBs 20, 22, 24, 26 separate the title from the main program and transmit the title to
respective RCU 28, 30, 32, 34, 36, 38, 40, 42. The title is transmitted to the RCUs
via a communications medium, such as a wired connection (e.g., a bus or network
connection) or a wireless connection (e.g., an RF or infrared wireless connection,
such as a wireless network or home network connection) and is received via a signal
receiving means included in the RCU, e.g., included in transceiver 88 shown in Fig. 3.
RCUs 28, 30, 32, 34, 36, 38, 40, 42 then display the title on its respective display 44,
46, 48, 50, 52, 54, 56, 58 and no title appears on the main television display. One

touch on a title appearing on the touch-screen display or, for example, activation of
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an appropriate button or switch on the RCU, suffices to activate transmission of a
message to the respective STB for the purpose of ordering the additional object. This
is accomplished by the respective RCU 28, 30, 32, 34, 36, 38, 40, 42 transmitting a
message back to respective STB 20, 22, 24, 26 via a second transmission medium,
e.g. wired or wireless, that may be the same or different as the first medium used to
receive the ftitle from the STB (e.g., messages could be sent both directions via a
wireless RF communication channel or, alternatively, the title could be sent to the
RCUs via an RF communication channel (or via a wired home network connection)
and messages could be sent from the RCU to the STB via an infrared wireless
protocol. The transmission from the RCU to the STB occurs via a transmission
means that may, e.g., be included in transceiver 88 shown in Fig. 3. A transmission
means as referred to herein may also be viewed as including a portion of the touch
screen display or RCU control system that when activated by a user enables or
causes generation and transmission of such a message from the RCU to the STB.
This message from the RCU to the STB is designated herein as a “title request
message”. STB 20, 22, 24,A 26 processes the “title request message” and transmits
the code of the desired object back to service provider 10 via a return channel. The
return channel may or may not be the same medium as the downstream channel.
For example, the downstream channel can be a satellite channel and the return
channel can be, e.g., a satellite channel, an Internet channel, a cable channel etc.

As shown in FIG. 1, a customer might have more than one RCU, for example
customer (1) has three RCUs, specifically RCU(1-1) 28, RCU(1-2) 30 and RCU(1-3)
32. As will be discussed later according to aspects of the present invention, every
RCU 28, 30, 32, 34, 36, 38, 40, 42 has its own identification code and can be
individually addressed by its respective STB 20, 22, 24, 26. As a result, an additional
object can be displayed on RCU(1-1) 28 while RCU(1-2) 30 completely ignores that
object. When more than one RCUs are available to the customer, then these RCUs
also communicate with each other to prevent simultaneous data transmission to the
respective STB 20, 22, 24, 26.

FIG. 2 is a block diagram that shows how service provider 10 prepares the
titles and the additional optional audio-visual objects of the different programs. The
current main programs, e.g., film (A) and film (B), are stored in MPEG-2 storage

medium 60, and live program (C) and live program (D) are provided at 62. It is
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assumed for the simplicity of discussion that only film (A) and live program (D) are
each provided with one additional object but obviously any and all items can be
provided with a plurality of additional objects.

The uncompressed audio-visual digital signal of the main live program (D) is
coupled to and processed by an encoder for encoding data in a first format, e.g.,
MPEG-2 encoder 64, in a manner known in the art. The compressed MPEG-2
packetized streams at the output of MPEG-2 encoder 64 are applied to a multiplexer
66. Similarly, the MPEG-2 packetized streams of film (A) are transferred from
storage medium 60 directly to multiplexer 66 since film (A) is already stored in
MPEG-2 compressed encoded form to reduce memory space. Thus, the described
MPEG-2-related signal handling and processing features comprise an exemplary
embodiment for providing or generating one or more main events or programs in the
form of a main data stream.

A ‘“titte developer” 68 produces the titles for the additional objects, which will
be provided along with the main programs (A) and (D). Service provider 10
distributes the generated fitles to all the customers from customer(1) 12 through
customer(N) 18. The titles are produced by an encoder encoding data in a second
format, e.g., in an MPEG-4 encoded form at 68, by using software tools known to
those skilled in the art. According to the exemplary embodiment, a title not only
contains a short description about the object to be downloaded, but it also contains
an identification code of this object. The produced title is applied as an MPEG-4 data
stream to multiplexer 66, where it is embedded in the corresponding MPEG-2
packetized streams of, e.g., film (A) and live program (D). The described MPEG-4-
related signal handling and processing features comprise an exemplary embodiment
for generating or providing a data stream in addition to the main data stream, i.e., an
additional data stream.

Finally, some of the service provider's private data can also be applied to
multiplexer 66. Service provider 10 determines the content of the private data, which
among other things, can include the address of a server 72. This address can be
used by STB 20, 22, 24, 26 to send back a message to server 72 via a return
channel, as will be discussed later. Thus, the resulting data stream at the output of

multiplexer 66 is an MPEG-2 transport stream that can include, e.g., film (A), an
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MPEG-4 embedded title of film (A), a live program (D), an MPEG-4 embedded title of
live program (D), and private data from service provider 10.

Additionally, it is also desirable that service provider 10 only transmit a title of
an object while the corresponding event is still being transmitted, for example, as long
as film (A) is being transmitied. This is because service provider 10 initiates new
tittes and new objects for subsequent events.

The data stream is coupled to' a transmitter 74, where it is modulated and
transmitted to customers 12, 14, 16, 18. Prior to the actual data transmission, there
are some required modulation and signal processing steps that are not relevant to the
present invention, and therefore, except for the immediate following listing, will not be
further discussed herein. The modulation and signal processing steps for
transmission will depend upon whether the signal is transmitted via satellite, cable or
terrestrial, with the contemporary technical standards being, e.g., the DVB-S (Digital
Video Broadcasting-Satellite) standard, the DVB-C (Digital Video Broadcasting-
Cable) standard, the DVB-T (Digital Video Broadcasting-Terrestrial) standard, the
ATSC (Advanced Television Systems Committee) standard, and the DAB (Digital
Audio Broadcasting) standard.

In FIG. 3, the customer side 12, 14, 16, 18 of Fig. 2 is shown, e.g., customer
(1) 12 with STB(1) 20 and three RCUs, RCU(1-1) 28, RCU(1-2) 30 and RCU(1-3) 32.
Every RCU 28, 30, 32 has a unique identification code that is stored in a memory in
the corresponding RCU 28, 30, 32. STB(1) 20, RCU(1-1) 28, and/or RCU(1-2) 30
and RCU(1-3) 32 together comprise a multimedia system, in which the three
identification codes of the RCU 28, 30, 32 are known and stored in a memory 80 of
STB 20. As used herein, a remote communication unit, or an RCU, is envisioned as
encompassing various forms and functions. For example, an RCU may provide for
communicating with a service provider via a STB, e.g., for interactive services, such
that the STB links the RCU to the service provider. An RCU may provide for
displaying content received from an STB, e.g., in the form of MPEG-4 data that the
STB separated from a combined MPEG-2/MPEG-4 data stream received by the STB.
An RCU may provide for controlling the STB, for example, by providing control
functions typically provided in a remote control. An RCU may provide for both
interactivity and STB control or may provide minimal or no STB control functions such

that the reception-and transmission of information via the STB is transparent to a user
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of an RCU. An RCU may be handheld, e.g., similar to a typical remote control or a
personal digital assistant (PDA), or an RCU may be a larger device having a larger
display, e.g., similar to a laptop computer.

Referring again to FIG. 3, in STB(1) 20, the received and demodulated signal
is an MPEG-2 data stream that is applied to an input of demultiplexer 74. The
exemplary data stream contains, as stated above, e.g., fim (A), an MPEG-4
embedded title of film (A), live program (D), an MPEG-4 embedded title of live
program (D) and private data of the service provider 10.

Assume for the purposes of the following discussion, that the viewer for
STB(1) 12 selects to watch film (A). As a result, demultiplexer 74 demultiplexes the
audio and video packetized streams of film (A) and ignores the streams of live
program (D). The output of demultiplexer 74 is applied to an MPEG-2 decoder 76,
which decodes the signal into the corresponding audio and video signals and hence
film (A) appears on the color television (CTV) (not shown in Fig. 3). Demultiplexer 74
also detects and extracts the MPEG-4 embedded data stream from the MPEG-2 data
stream. Particularly, the MPEG-4 data stream contains the title of the additional
object related to film (A). At this point and before transmitting the MPEG-4 data to
RCU 28, 30, 32, microcontroller 78 creates a table designated herein as the
‘additional object table”. This table provides the information needed for handling the
requested object in a proper interactive way between the viewer and service provider
10.

The “additional object table” table can contain the following data:

- 1- The object identification code that the service provider transmits with

the corresponding title.

- - 2- Film (A) or event identification code which is included in the MPEG-2
transport stream.

- - 3- The current program (channel) identification code which is included
in the MPEG-2 transport stream.

- - 4- The address information about where to send back messages to the
service provider via a return channel. This address might be included in the
private data or in the service information provided by the service provider.

- - 5- The RCU identification code(s) of the interested viewer(s). This is

not known at the moment.
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All the information but the RCU identification code are known and can be
readily stored in the “additional object table” in memory 80 of STB 20. Under the
control of microcontroller 78, the three identification codes of the available RCUs and
the separated MPEG-4 title are transmitted via an RF-transceiver 82 to all of the
remote communication units RCU(1-1) 28, RCU(1-2) 30 and RCU(1-3) 32. The
RCUs that receive and identify their own identification codes, here RCU (1-1) 28,
RCU (1-2) 30 and RCU (1-3) 32, decode the message using their respective
microcontrollers (not shown in Fig. 3) and respective MPEG-4 decoders 84. RCUs
28, 30, 32 also store the received object identification codes and display the title on
their respective touch-screen displays 86. Thus, viewers can watch film (A) on the
CTV and see the ftitle, i.e. the received title of the additional object of film (A) on the
display 86 of their RCUs.

Assume that only the viewer with RCU(1-1) 28 chooses the displayed title by
touch pressing the title on display 86 while the other viewers were not interested. In
accordance with aspects of the present invention, a “title request message” is only
generated by the RCU of the interested viewer, here RCU(1-1) 28. The “title request
message” includes the object identification code of the selected title and the
identification code of RCU(1-1) 28. The RCU transmits the “title request message” to
RF-transceiver 82 of STB 20 via its own RF-transceiver 88. With the aid of the
received object identification code, microcontroller 78 of STB 20 recognizes the
“additional object table” and adds the received RCU identification code to the table,
i.e. adds exactly to the same group of codes for the desired object.

The “additional object table” is now complete. Microcontroller 78 then
compares the code of the current received event in the MPEG-2 transport stream,
along with film (A), with the code of film (A) being in the “additional object table”.
Both codes are identical when film (A) is still the received event. Microcontroller 78
then sends an “object request message” to the service provider 10 via the Internet or
another return channel, e.g. the same medium as the downstream channel, using
modem 90.

The server address of the service provider 10 is included in the private data as
discussed before. The “object request message” includes the object identification

code and the set-top address, e.g. the Internet address.
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Since the data exchange between the RCU and the STB takes place locally,
i.e., at home, the transmission protocol can be freely determined by the producer of
STB 20. For example, a protocol similar to a typical remote control protocol might be
used, e.g., for control information, and/or other protocols such as a high-speed data
network communication protocol might be used for program content and/or control
information. In addition to the exemplary embodiment described herein utilizing
wireless RF communication between the RCU and STB, wired communications may
also be used rather than, or in addition to wireless communication. If a network
protocol is used, the RCU and STB may also communicate with other devices, e.g.
other multimedia devices such as an audio system, a video program source (VCR,
DVD, etc.), in addition to communicating between the STB and RCU. On the other
hand, the transmission protocol used between the STB and service provider 10
depends on the medium used for the return channel and is not part of the present
invention.

Of course, other viewers may also be interested in receiving the same object,
for example, in FIG. 1 the viewer with RCU(3-2) 38 at customer (3), and the viewer
with RCU(N-2) 58 at customer (N). At service provider 10, (see FIG. 2), the object
code and the STB addresses of all the interested viewers are collected and
processed in server 72. Server 72 fetches the required object from the MPEG-4
storage medium 70 by means of the received object code. In storage medium 70,
this data is stored in MPEG-4 encoded form to reduce memory space. Server 72
transmits the object, including its identification code, to the corresponding customers
via the downstream channel.

It should be noted that users of the various RCUs can view objects in a "time
shift mode”. Assume that there are at least two RCUs (A) and (B) communicating
with the same STB. The STB transmits a title to both RCUs (A) and (B) with the title
being simultaneously displayed on the RCU displays of RCUs (A) and (B). A viewer
with RCU (A) can select (press) the title on the display of RCU (A) at, e.g., 10:00
o'clock, receives the object at 10:01 and starts to watch the requested object. A
viewer with RCU (B) selects (presses) the same title on the display of RCU (B) at
10:05 o'clock, receives the same object at 10:06 and starts to watch the requested
object. Assume further that the duration of the selected object is longer than the five

minute time difference between the starting time of watching the same object on the
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respective RCUs. In such a case, the viewer with RCU (B) watches the object in a
time shift mode relative to the viewer of RCU (A).

In FIG. 3, microcontroller 78 in STB 20 compares the MPEG-4 received object
code with the object code in the “additional object table” to get the corresponding
RCU identification code of the interested viewer, here RCU(1-1) 28. Microcontroller
78 then transmits the RCU identification code and the actual object via RF-
transceiver 82 to the RCU. Since only the identification code of RCU(1-1) 28
matches the received identification code, RCU(1-1) 28 decodes and displays the
object related to fim (A) on its display 86, with RCU(1-2) 30 and RCU(1-3) 32
ignoring the received message. The displayed object is related to film (A) which is
displayed on the CTV.

Thus, from the above, it should be clear that at the beginning of a new offer
from service provider 10, all the viewers receive a small amount of additional data,
namely the title. Later, only the interested viewers receive the larger amount of
ad'ditional data of an actual object which can be a video signal with sound, e.g., a
short subject film. Meanwhile, fim (A) is being watched on the CTV without any
disturbance caused by extra windows that would cover the main picture, as would be
the case of, e.g., a picture-in-picture feature commonly known as PIP, which also
requires a second tuner. As shown in FIG. 2, the title of the additional object is
embedded in the data stream of film (A), so that when film (A) ends, the transmission
of its corresponding title also ends.

At the end of film (A), when the transmission of the title stops, a customer can
be in one of the following situations:

A) An uninterested viewer who simply ignored the displayed title or has
alréady deleted it. This viewer is not effected at the end of the film.

B) A viewer has already downloaded the object of interest. This viewer is also
not effected.

C) A viewer is in the middle of downloading the object. This viewer is also not
effected because, in the present embodiment, server 72 of service provider 10
continues to deliver the complete object.

D) A viewer requested an object after the film has finished. If this viewer tries
to download the object by pressing the title, a “title request message” is generated

and transmitted to STB 20 as explained above. Microcontroller 78 checks the
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present status of Film (A). The status is either “event is currently running” or “event
has already finished”. The information about the present status can be determined
by comparing the corresponding data in the MPEG-2 transport stream and the event
code of (film (A) stored in the “additional object table”. When STB 20 compares both
codes, then the codes will not be identical and the current event status will be “event
has already finished”. This status is however true if the viewer did not change the
program while watching the film. It is therefore necessary to check the status of the
current program. Microcontroller 78 compares the current program code with the
program code stored in the “additional object table”. Since the viewer did not change
the program, both codes will be identical. The result of the comparison is that the film
has definitely finished.

As a result, microcontroller 78 returns a “not available message” to the
corresponding RCU and this message is displayed on respective display 86. The
“not available message” is useful because it informs the viewer that the displayed title
is superfluous, i.e, not needed any more, and should be deleted.

Since the number of the remaining displayed titles can grow with time, it would
be helpful for the viewer if the deletion of the unnecessary titles would take place in a
more efficient and automatic manner. It is therefore desirable that the deletion of the
titles can be achieved by one or more of the following possibilities:

1) The viewer can delete a title any time in a conventional way by highlighting
a title and choosing delete from a menu.

2) The viewer can delete a title after receiving a “not available message” as
explained above.

3) The viewer can delete all superfluous titles by choosing the option “refresh
display” from a menu. The refresh display command automatically generates a
“titles request message” for every displayed title. All of the “title request
messages” are successively transmitted to STB 20 and checked for their
availability. Depending on the result, STB microcontroller 78 sends a delete
command to the corresponding RCU. By doing so, all superfluous titles are
automatically deleted in seriatim.

4) Full automatic deletion of superfluous titles can also be achieved by every
time a user presses a ftitle of interest, that a “refresh display” command is

automatically activated.
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5) A viewer has changed the program before pressing the displayed title, i.e.
although the event film (A) is not yet finished, another program has been selected. In
such an event, the RCU generates a “title request message” and transmits it to STB
20. STB 20 compares the current event code, (not film (A)), with the film (A) code in
the “additional object table”, where both codes are not identical. When this happens,
microcontroller 78 compares the current program code with the program code in the
“additional object table”. Since the viewer did change the program, the codes will not
be identical. In this case, microcontroller 78 sends a message “Switch back to the
desired program (Yes/No)?”, which will be displayed on display 86 of the RCU. If the
viewer chooses the “yes” option, then STB 20 automatically switches back to the
program of film (A). This is possible since the program code is stored in the
“additional object table” as explained above. Then, microcontroller 78 checks the
current event status to find out if film (A) is still running. If both codes are identical,
then microcontroller 78 transmits the desired object code and STB 20 address to
service provider 10. If the program codes are different, then a “not available”
message is transmitted to the corresponding RCU. On the other hand, if the viewer
chooses the “No” option, then STB 20 ignores the “title request message”.

The processing algorithm for the STB is shown in the flow chart of FIG. 4. The
flow chart of Fig. 4 contains only the main steps required for understanding aspects
of the present invention.

Starting at STB block 400, a determination is made at 402 whether there was
a transceiver interrupt. If the determination is NO, then a decision is made at 404 as
to whether there was a multiplexer or modem interrupt. If NO, then go back to 402. If
YES, then there is a determination at 406 whether it is an MPEG-4 title or an object.
If it is an object, then the object is identified at 408, the RCU identification code is
gotten from the additional object table at 410, the RCU identification code is sent at
412, the object identification code is sent at 414, the object is sent to the RCU at 4186,
and a return is made to 402.

If the determination at 406 is that the data is an MPEG-4 title, then an
additional object table is created at 418, all RCU identification codes are sent at 420,
the title and object codes are sent at 422, and a return is made to 402.

If the determination at 402 is YES, that it is a transceiver interrupt, then a

determination is made at 424 whether it is an internal or external object. If the
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determination is that the data is an internal object, then the non-MPEG data is
decoded at 426, and the internal object subroutine is invoked at 428 with a return to
402.

If the determination at 424 is that the data is an external object, then a title
request message is provided at 430, the RCU identification code is added to the
object property list at 432, and a determination is made at 434 whether the event
codes are identical. If the determination is YES, then an object request message is
sent to the service provider at 436 with a subsequent return to 402.

If the determination at 434 is NO, that the event codes are not identical, then a
determination is made at 438 whether the program codes are identical. If the
decision is YES, then a "not available" message is sent to the RCU at 440 with a
subsequent return to 402.

If the determination at 438 is NO, that the program codes are not identical,
then the message "switch back to desired program (yes/no)" is sent to the RCU at
442 and a determination is made at 444 depending upon the received response to
the message at 442. If the response is NO, then the title request message is
neglected at 446 with a return to 402. If the returned response is YES, then there is a
switch back at 448 for a decision at 450 of whether the event codes are identical. If
the determination at 450 is YES, then an object request message is sent to the
service provider at 452 with a return to 402. If the determination is NO that the event
codes are not identical, then a "not available" message is sent at 454 and a return is
made to 402.

The system of Fig. 5 includes a CTV set 100, an STB 102 and a two-way RCU
104 with the Internet being used as the return channel. Therefore, STB 102 is
connected via a modem 106 to an Internet site. RCU 104 includes an RF-transceiver
108 with an antenna for performing the appropriate processing operations for
transmitting and receiving radio frequency (RF) signals to and from STB 102, in a
manner known in the art. Additionally, RCU 104 and STB 102 might include an
infrared (IR) transmitter/transceiver (not shown) in place of the RF transceivers
discussed herein, for wireless communication between an RCU and STB, in a
manner known in the art. Another alternative is that the STB and RCU could be
connected by, and communicating via, a wired or wireless network to which other

devices, e.g., one or more of a home audio system, personal computer, display
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device, DVD player, etc., might also be connected. Also as described herein, a
system may include multiple RCUs that can communicate with the STB, with the
service provider and with each other via one or more of the described communication
mediums.

Further RCU 104 is provided, for example, with a touch-screen graphical user
interface, for example, an LCD 110, which is also suitable for displaying video. In
one mode of operation, RCU 104 operates in a conventional way, i.e. the displayed
data represent commands as issued by the user to control various functions, using
internally produced virtual buttons/icons appearing on the touch-screen display. STB
102 includes a second RF-transceiver 112 with an antenna. Second RF-transceiver
112 is substantially identical to first RF-transceiver 108 of the RCU 104 and performs
the same functions of transmitting and receiving information carrying signals.

As can be seen on display 110 of RCU 104, in addition to the internally
produced icons, there are an arbitrary number of titles, which are designated here as
Title-1, Title-2 and Title-3. All or a part of the titles may relate to the current event,
the rest can be superfluous. The user can download the corresponding object(s) in
an interactive way by pressing a title on the touch-screen display. As a result, the
selected title might be highlighted, as is shown in Fig. 5 for Title-1.

FIG. 6 shows a simplified block diagram that represents the signal processing
in RCU 104 according to aspects of the present invention. It is understood that
various other components are included in the RCU to carry out different operations.
However, for simplicity, the illustration of these components is omitted as being non-
essential to the understanding of the present invention. It should also be noted that
the IR transceiver in the RCU and the IR transceiver in the STB are optional and
could be removed if RF transceivers 108, 112 are used to send conventional control
commands. Alternately, the RF transceivers can be removed if the IR transceivers
used also transmit MPEG data.

In FIG. 6, the received and demodulated MPEG-4 data streams at the output
of the RF-transceiver are applied to a microcontroller 114 and an MPEG-4 decoder
116. The decoding process requires a memory 118 for data storage. The decoded
MPEG-4 digital audio and digital video signals are further processed in an audio-
video processing circuit 120 in a manner known in the art, which further functions in a

manner known in the art, as an interface to a LCD touch-screen dispiay 122 and
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loudspeakers 124, which can be used when display 122 displays a requested video
object. RCU 104 also receives and decodes non-MPEG data from STB 102.

Up to this point, the object request messages and the actual additional objects
are transmitted mainly via, e.g., the Internet. The advantage of using the Internet as
a return channel is to reduce the amount of data payload in the main transmission
channel, e.g., a satellite channel. The disadvantage of this approach is that the
additional information has to be sent as many times as the number of interested
customers. Thus, it is also an aspect of the present invention to consider return
channels other than the Internet.

The return channels can be the same medium as the downstream channel,
e.g., using cable, satellite or terrestrial channels. These return channels are defined
in the standards discussed above. In the event that the service provider uses the
same medium for the downstream and the return stream, then the amount of the
main and the additional data should be optimized for that particular return channel. In
accordance with aspects of the present invention, the titles of the additional objects
are transmitted in the same manner independent of the medium of the return
channel, i.e. embedded as MPEG-4 encoded data in the MPEG-2 packetized data
streams of the main program. However, the desired object codes of the different
customers can be transmitted back to the service provider via the same medium as
the downstream data or any other appropriate return channel.

On the service provider's side, the received messages are continuously sorted
and counted separately for every object code, to calculate the statistical distribution of
customers’ requests. The result will show how many customers are interested in
which object. This result is then used by, e.g., a statistical multiplexer 126 shown in
FIG. 7, before sending the actual additional objects. It is of course to be understood
that the exemplary embodiment uses a stastical multiplexer but that there are other
equivalent ways of developing a statistical distribution, e.g., in the software of
multiplexer 66, or other equivalent devices, all being commonly available. As a
result, the more customers that are interested in receiving one of the additional audio-
video objects, the more data space for this particular object is made available. The
statistical distribution of the incoming messages is also valuable information about
the present interest of the viewers and this is performed by server 128. With the aid

of this information, the service provider can improve the quality of the additional
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objects and reduce/add to the bandwidth used. In this embodiment, bi-directional
communication is performed by transmitter/receiver 130 using the downstream
channel for the return channel. Except for the statistical gathering functions shown in
Fig. 7, Fig. 7 includes many of the same members as Fig. 2 and such members are
similarly numerically designated as in Fig. 2.

The processing algorithm for an RCU 800 is shown in the flow chart of FIG. 8.
The flow chart shows only the functions required for understanding aspects of the
present invention.

Microcontroller 114 (Fig. 6) scans the input signal of the touch screen display
122 (Fig. 6). If the viewer presses an object on the screen at 802, then
microcontroller 114 locates and identifies the object at 804. There are two
possibilities; the object can be internal or external at 806. An internal object is an
object that is factory-set and independent of the titles provided by service provider 10.
Such internal objects are used to control the basic functions of multimedia devices,
e.g., loudness or channel selection in a manner known in the art and will not be
further discussed herein. In such an event, the non-MPEG data is decoded at 808
with an exit to an internal object subroutine at 810.

An external object is a title that is received from service provider 10. If a
displayed title is pressed on the touch-screen display at 802, then microcontroller 114
creates and transmits a “title request message” at 812, a message is sent to the STB
at 814 which stores the object code of the desired object in memory 118 (Fig. 6) at
816. Additionally, microcontroller 114 sets a bit in a register at 818 (not shown)
designated as a “wait-for-object” flag. When this flag is set, then microcontroller 114
"knows" that the viewer has requested an object from the service provider 10 and
there is a return to 802.

When the STB 20 transmits a message to RCU 800, transceiver 108 Fig. 6)
sends an interrupt signal to microcontroller 114 of RCU 800 at 120. Microcontroller
114 checks at 820 if the message contains its own RCU identification code before
proceeding with the decoding process. If it is a different identification code, then the
message is ignored at 822 with a return to 802. If the identification code is correct,
then the presence of a "not available" message is checked for at 824. If there is such

a message, then the "not available" subroutine is entered at 826.
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If there is no "not available" message, there a check is made for a "switch
back" message at 828. If there is such a message, then a "switch back” subroutine is
entered at 830. If there is no such message, then the “wait-for-object” flag is checked
for at 832. A “wait-for-object’ flag that is set means that the RCU is waiting for a
requested object, which the object code has been stored in memory 118 of RCU 800.
Microcontroller 114 compares the received object code with the stored object code at
834 and if they are the same, then microcontroller 114 decodes the received object
data at 836 using MPEG-4 decoder 116 (Fig. 6), and resets the “wait-for-object” flag
at 838. The received object is then displayed at 840 on display 122 (Fig. 6) with a
return to 802.

On the other hand, if the received object code and the stored object code were
not the same, then microcontroller 114 deals with a new object, i.e. a new title at 842.
If the “wait-for-object” flag was not set at 832, then microcontroller 114 also deals with
a new title. Microcontroller 114 decodes the new title at 844, arranges the titles for
display at 846, and displays the titles at 848 using MPEG-4 decoder 116, with a
return to 802.
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CLAIMS

1. Apparatus for providing digital services to a plurality of customers
comprising:

means for providing a main data stream comprising data encoded in a first
format for representing an event;

means for providing an additional data stream containing data encoded in a
second format for representing objects related to the event represented by the data
included in the main data stream; and

means for embedding the additional data stream in the main data stream to

produce a combined data stream.

2. The apparatus of claim 1 wherein the amount of data space available
for each of the additional objects within the additional data stream being related to the

interest of the customers.

3. The apparatus of claim 2 wherein the data included in the additional

data stream and encoded in the second format comprises data in MPEG-4 format.

4. The apparatus of claim 3 wherein the included in the main data stream
and encoded in the first format comprises data in MPEG-2 format.

5. The apparatus of claim 1 wherein the data included in the main data
stream and encoded in the first format comprises data in MPEG-2 format and the
data included in the additional data stream and encoded in the second formét
comprises data in MPEG-4 format: and further comprising means for providing the
combined data stream including the MPEG-2 format data and MPEG-4 format data to

a customer via one communication channel.

6. The apparatus of claim 1 wherein the event represented by data
included in the main data stream comprises an event receivable by all customers,
the event being defined by a start time and an end time,

the additional data stream containing at least one object related to the event,
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the additional at least one object being transmitted between the start time and

the end time of the event.

7. The apparatus of claim 6 wherein the data included in the main data
stream and encoded in the first format comprises MPEG-2 encoded data and the
data included in the additional data stream and encoded in the second format

comprises MPEG-4 encoded data.

8. The apparatus of claim 1 wherein the data included in the main data
stream and encoded in the first format comprises data encoded in MPEG-2 format
and the data included in the additional data stream and encoded in the second format
comprises data encoded in MPEG-4 format; and further comprising

means for providing the combined data stream to a customer over a first
communication channel; and

means for receiving a customer response to the additional information via one
of the first communication channel and a second communication channel different

from the first communication channel.

9. The apparatus of claim 8, further comprising means for providing further
additional information to the customer over the first communication channel in

response to the customer response.

10.  The apparatus of claim 9, further comprising means for collecting

statistical information about viewer responses.

11. A method of providing digital services to a plurality of customers,
comprising the steps of:

providing a main data stream comprising data encoded in a first data format
for representing an event;

providing an additional data stream containing data encoded in a second data
format for representing objects related to the event represented by the data included

in the main data stream; and
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embedding the additional data stream in the main data stream to produce a

combined data stream.

12. The method of claim 11 wherein the amount of data space available for
each of the additional objects within the additional data stream being related to the

interest of the customers.

13.  The method of claim 12 wherein the data included in the additional data

stream and encoded in the second data format comprises data in MPEG-4 format.

14. The method of claim 13 wherein the data included in the main data

stream and encoded in the first data format comprises data in MPEG-2 format.

15. The method of claim 11 wherein the data inciuded in the main data
stream and encoded in the first data format comprises data in MPEG-2 format and
the data included in the additional data stream and encoded in the second data
format comprises data in MPEG-4 format; and further comprising the step of
providing the combined data stream including the MPEG-2 format data and MPEG-4
format data to a customer via one communication channel.

16.  The method of claim 11 wherein the event represented by data included
in the main data stream comprises an event receivable by all customers,

the event being defined by a start time and an end time,

the additional data stream containing at least one object related to the event,
and further comprising the step of transmitting the additional at least one object
between the start time and the end time of the event.

17. The apparatus of claim 16 wherein the data included in the main data
stream and encoded in the first data format comprises MPEG-2 encoded data and
the data included in the additional data stream and encoded in the second data
format comprises MPEG-4 encoded data.
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18.  The apparatus of claim 11 wherein the data included in the main data
stream and encoded in the first data format comprises data encoded in MPEG-2
format and the data included in the additional data stream and encoded in the second
data format comprises data encoded in MPEG-4 format; and further comprising the
steps of: '

providing the combined data stream to a customer over a first communication
channel; and

receiving a customer response to the additional information via one of the first
communication channel and a second communication channel different from the first

communication channel.

19.  The apparatus of claim 18, further comprising the step of providing
further additional information to the customer over the first communication channel in

response to the customer response.

20.  The apparatus of claim 19, further comprising the step of collecting

statistical information about viewer responses.



PCT/EP02/08835

WO 03/015414

1/8

8]
{
(N) ¥awo1sna
N,w mv
85
N lol %
(¢-N) noy

:\

,_\zk noy

N LS

L

9] 2! 4!
{ ( (
(&) ¥aN01SND (2) Yamou1sno (1) H3moLsna
t g I L
¥g 8y [
N lel a6 1105 Nrlel il -
(z-¢) oY (1-€) oy (1-2) noH (e-1)nay (-1 noy (k1) noy
e / \ 1 0C
) ‘ )
eals 24ls 1418

43d1A04d F0IAEIS

SUBSTITUTE SHEET (RULE 26)



PCT/EP02/08835

WO 03/015414

218

¢ Il

(1) ¥awo1sng | —1'01'rL'2l
0 0
s ]| SL0rd0 TNoLLaay IY3HLS LHOSNYHL Z-53dW 0l
3HL 40 TINNYHO NOISSINSNYYL 3HL 40 TINNYHO NOISSINSNYYL
HIQIAOYd JOINHIS
() W14 40 S193rd0 WNOILIaY . e
THL 40 1SIN034 SHINAN Qlv L mwm%wozm% L
Y A
(y) W48 () wvkoosd nogy |, (v) AT478 (0) AYH90Hd 1N0GY STUILL IALLIVHIN
$193rg0 TwNoLLIaay 034N GAQIEINA 3HL ONIONTION (SL) 7-93dN
GELES WAL ——9%
1IN0 y N % A A
A%ﬁ &ﬁ%ﬁ zﬁzﬁéﬁm@_w_ﬁw %% (v) W1t 40 STz | YAYQ LYK [ () wywooud 40 ST m_\_@_%mﬁ%é%
INLOVEIINI b-D3dW INLOVEIINI O3 | Q7Y 29T
1n0gY S193rdo 53009 193140
TYNOLLIGQY b-93dN - 89 ¥3000NA 253N | pg
A2 4 ([ v f 9 A
| [
0/~ 300010480 (@)90Kd cee INLOYSAINT PO 1va 0355
00910790 (Y)W (@ 40 INISSI0Yd .ee
$193r90 WNOILIaay i () T4 8 (0) WvHB04d (0) INYH904d JAT-Q 0laN1S
INNIGIN 39VHOLS 793N NNICIN 9YHOLS 2-93dI Y30 TAAI0 T1LL (2) WY4BO0Hd FAIT-D 0INLS

SUBSTITUTE SHEET (RULE 26)



PCT/EP02/08835

WO 03/015414

3/8

¢ Il

]

(1) \wo1sng
e~ (¢ <> (7- L () W (v) W
(1008 (<54 oy ~—¢ 0 NS 01Ny THNIS 0301A
A J A A
(Lals AHOWIN —~—(8
30IA30 ONIARO3 x
Y >| ETI0HINOI-OHIIN | > ¥300030 7-03dN
§300030 1930 1 (v) W74 40 S3uLS Agvonang I
T 0 z 4 (¥) W 40 STTLIL Q371130 293N
™ JALOVHIIN #-93d
STILLINIOVEAINI | |« e S WIEaoNYYL-4Y [€ > WD
. A
A vossmswe| ———— (Y)W 40 STLIL IALOVEEINI 33 C30G3ENA )
YINFOSNYL-E | g 06 28 SHLONMONI VRIS 1H0SNYHL ¢-93d |
(-0n | g . 03I 19N H0 0-810 'S-8AC
WAGOW [« TETTEREN
A A
NN_ S193790 TYNOILIQY 3HL 40 INYILS LHOJSNYHL 2-93dN
TANNYHO NOISSINGNYHL | | LINB3INI IHL 40 TANNYH NOISSINSNYHL

t30INO4d F0IAESS

— 0l

SUBSTITUTE SHEET (RULE 26)



PCT/EP02/08835

WO 03/015414

4/8

S " 7 9
30/A0Hd ;
301435 0L 39YSSIN OLLNAQI $300) I L ey
[SI038 [07ra0 aigs | S el 10N, QNS N
( TSI [
& S~ ovaHoums] 1SN0 L N0Y 0L 193040 OGS
S ON™ ™ ToTioN X iy
< _ _ / 3009 NOULYQLILNAGH
o YT J(ON/SIN WvoOKd QaISI | 9 D30
< 10N, QNS 01 Yova HOLIMS. NS X bl
< _ L |,
0N 7 w GV ITLLONGS 3000 NOLYOLIINGCH |
71 303 0L 05 THOILNC) $3007 o A NHOVS |3,
1531034 133060 QNS WyHI04d ON S3000 NOLYOHINA! A
<— } - SONTIY OIS |, [ 7L Loard0 TyoLLIaay Woud
TR TN 3000 > A 3009 NOLYDHIINACI 104 39 |
103080 L6 TGN LoAr80 | v £ Ol
VNN TR OGOV |~ L3310 kgl |- oy
009 | 1971 AL43d0d 10318
X 00\ 3a00 NolLvG a0 aow |~ % ahh T lg >y
T A ;
93NN [ Set FUSSIN LSI0H e, o0 TdNHYAINI NIQ0N HO
300030 . F1L 13D UGG
MDA
TYNGINI TYNEEIN] TYNgHLX3 N
v

X08 d01-135 LHVLS

—~— 00y

SUBSTITUTE SHEET (RULE 26)



PCT/EP02/08835

WO 03/015414

5/8

Gl

INOHJQY3H HO/ONY ¥3Mv3dSano

9} Al 2 P N

a5 — I : = =

LINGIINI WYNNALNY = = |~_ 10

<>/ NIGOW | X0-d01-138 HLIM = -

HIAFISNVHL OO0 0O

0 AY1dsIa OO oo

-7/ 4-===~ NAHISHONOLY ~N

P \ |
\ s\\\\ s. o ——
_— (3LHOITHIH
Sy s | L B B

ALD AY1dSIO NIV ey e “. L %@ﬁm
et e, - WyH90Hd
L ey 39N004d
N Q01 T S ¢ Bl e

P B . AL =

R \ \\\\\\. ( " k
NNV aragi R ) $103rd0
m_w_H/Q %ww_m “g0l— 1 a1 (33N004d
VNNALNY ATIYNALNI

HLIM
HIAFOSNVYL 70HLNOD
LONY

SUBSTITUTE SHEET (RULE 26)



WO 03/015414 PCT/EP02/08835
6/8
104
118 MEMORY 20
P 108 X 124 ;
\\ i 8 \ 4 2 E
; .| MICRO- LOUDSPEAKER|
;| TRANSCEIVER [ conTROLLER |1 aupioanp F>|  AND/OR !
VIDEO HEADPHONE
! — PROCESSING 1021
o e DECOER > DISPLAY E
------------ ' = 116

------------

SUBSTITUTE SHEET (RULE 26)




PCT/EP02/08835

WO 03/015414

118

\. o_u_ 819117 l— ] HINOLSND
1 (¥) 714 40 S193rd0 TYNOILIOaY
$193790 TYNOILIOQY HL 40 3HL 40 1SINDTH SHIMTIN
TINNYH NOISSIWSNYHL anv (S1) z-93dw O
3HL 40 TINNYHI NOISSINSNYHL
WAAIAOYd T0IA3S
WD 0 ious 08+ |, 5Ly L8N H0 0-80 SN0 |__— ey
W30 WIA3934 ONY HALLINSNYHL
SISATYNY TYOLLSILVLS ONY H3AH4S 9193140 TYNOILIAQY FHL X
1 N 40 153N034 S.HIMIIA (¥) W8 (0) NY4904d 40 STTLIL FALIVHILNI #-53dIN
1S3n034 (30C3GNE JHL ONIANTONI INYIHLS LHOASNYHL -5
SHIMIIN Ly TSV IV gl
(V) T4 Q) WyHB0Kd 1STHILNI SHIMAIA 40 NOLLONNA Y SV H3XI AN TOILSLLYLS L9310 -~ 99
1N08Y S193r40 7 S N F 7 N X
. () 14 40 SWY3HLS (0 WYHH0Hd 40
TONOLLIGQYv-3HdN | T DN 93N | (40 ST | VYO T () pvemod J0STILL | SIVAMLS AMLNGNE 3
INLOYHIINI 453 INLOVEAINb-D3dIN | G3Z11390Yd 2-93dM
$3009 19340 %
" f Y300ONT 2-93dI (——19
A
Y v L S S M@ (1 1NYH904d 40
0/~ 3000193r60  (Q)90ud cee INLOVHIINI 7534 Y10 035534dNOINN
100010300 (VW (@ 40 HNISSID0Hd .
$193r40 TyNOILIaaY (Y)W :(v) T4 8 (@) WYH90d (0) WVHBO04d IAT 20 01aNLS
NNIGIA 39¥H0LS #-93dW WNIGIN FOVHOLS Z-53dM ¥3d0TIN0 T (9) Y4904 3N 0IaNLS

SUBSTITUTE SHEET (RULE 26)



PCT/EP02/08835

8/8

WO 03/015414

Y _VY

SUBSTITUTE SHEET (RULE 26)

Y

89l o~ STLLLAIESIC
»
O™ L0380 1430 o~ ST INeRy
A
R e | A me—~] s1300030
IN0LENS £ _— N
L0380 el =08 g15—~_™3000 E%mo OIS E_waosg T 0 TULIL MN
A }
b
= 118~ X08 dOL-136 0L TV QNS o8 RS
e . ol ETTTIT
N u
o 39VSSIN LSIN0IH F11IL Y F1¥3HD HALIMS, 01 09
NI~ 40 % N .
i~ WNEDa 28 IN0UENS T8V IVAY T0vSSIN OV
» a— " L0N.0[09 i, 0N
103040 AJLNACH LdNYUIINI %wmﬁ% 878
] : VSN
w% 31¥907 EARISNEL — O 10, ON THELED
8 : )
0l 3000
e (ESSR MEHS RN 8

¢08

028

(N94) LINN TO4INOD JLOWI/LHYIS +—~— 008




INSMRNATIONAL SEARCH REPORT — .‘; ol Application No

PCT/EP 02/08835

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 HO4N7/24 HO04N5/00

HO4N7/58

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7 HO4N

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, PAJ, WPI Data

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X EP 1 089 566 A (ACTV INC)
4 April 2001 (2001-04-04)

1-20

column 3, 1ine 31 - line 44
column 3, line 56 —column 4, line 47
column 6, Tine 8 = Tine 41
column 7, line 35 —column 8, line 2
column 8, Tline 31 -column 9, line 19
column 9, Tine 32 - Tine 42
X EP 1 021 039 A (CANON KK) 1,5-7,
19 July 2000 (2000-07-19) 11,15-17
abstract
column 19, Tine 42 —column 20, 1ine 40
column 22, Tine 30 —column 24, Tine 14
A fiqures 27,29,30 2-4,
8-10,
12-14,
18-20

Sy -

Further documents are listed in the continuation of box G,

Patent family members are listed in annex.

° Special categories of cited documents :

"A" document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or afterthe international
filing date

*L" document which may throw doubis on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

"O" document referring 1o an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
{ater than the priority date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu—
gnt;.rr]\ts, ﬁuch combination being obvious to a person skifled
in the art.

*&" document member of the same patent family

Date of the actual completion of the international search

3 January 2003

Date of mailing of the international search report

13/01/2003

Name and mailing address of the ISA

European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk

Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Fantini, F

Form PCT/ISA/210 (second sheet) (July 1992)




INMERNATIONAL SEARCH REPORT

Int ional Application No
PCT/EP 02/08835

C.{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category °

Citation of document, with indication,where appropriate, of the relevant passages

Relevant to claim No.

EP 0 952 734 A (IBM)

27 October 1999 (1999-10-27)

abstract

column 3, Tine 33 -column 4, 1ine 8
column 4, line 43 -column 5, line 39
column 7, 1ine 38 - 1ine 53

column 8, Tine 56 —-column 9, Tine 43
column 11, 1ine 46 —column 12, Tine 7
figure 1

US 6 209 132 B1 (HARRISON EDWARD R ET AL)

27 March 2001 (2001-03-27)

abstract

column 1, line 13 -column 2, Tine 7
column 4, line 11 - Tine 39
column 4, line 59 -column 5, 1line 25
column 7, line 45 -column 8, line 23
column 8, Tline 58 -coiumn 9, line 46
column 11, line 8 - Tine 3b

figure 6

WO 00 78050 A (UNITED VIDEO PROPERTIES
INC) 21 December 2000 (2000-12-21)
abstract

page 2, line 23 -page 3, line 11
page 4, line 6 - line 14

page 4, line 32 -page 5, line 23
page 15, Tine 20 -page 17, line 2
page 21, Tine 18 -page 22, line 11
page 48, line 19 —-page 49, line b
WO 01 35664 A (CROY CLEMENS)

17 May 2001 (2001-05-17)

page 11, line 22 - 1line 26

page 14, line 1 —-page 15, 1ine 19
page 33, line 7 — 1line 13

page 39, line 11 - Tine 23

page 44, line 10 —-page 45, Tine 3
figure 3

1,2,6,
11,12,16

3-5,
7-10,
13-15,
17-20

1,11

2-10,
12-20

1-20

1-20

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




INMERNATIONAL SEARCH REPORT

Information on patent family members

Inte‘nal Application No

PCT/EP 02/08835

Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1089566 A 04-04-2001 AU 5943700 A 22-03-2001
AU 7380800 A 17-04-2001
CA 2345036 Al 22—-03-2001
CN 1288204 A 21-03-2001
EP 1089566 Al 04-04-2001
EP 1228449 Al 07-08-2002
GB 2359391 A 22-08-2001
GB 2370744 A 03-07-2002
JP 2001175578 A 29-06-2001
Wo 0120499 Al 22-03-2001
EP 1021039 A 19-07-2000 JP 2000209580 A 28-07-2000
EP 1021039 A2 19-07-2000
us 6377309 B1 23-04-2002
EP 0952734 A 27-10-1999 AU 3653699 A 08-11-1999
CA 2328948 Al 28-10-1999
CN 1234687 A 10-11-1999
EP 0952734 A2 27-10-1999
EP 1075667 Al 14-02-2001
JP 2000041198 A 08-02-2000
TW 411709 B 11-11-2000
WO 9954768 Al 28-10-1999
Us 2002122137 Al 05-09-2002
US 6209132 B1 27-03-2001 US 5818441 A 06-10-1998
AU 2208999 A 26-07-1999
EP 1053642 Al 22-11-2000
JP 2002501347 T 15-01-2002
W 401706 B 11-08-2000
WO 9935840 Al 15-07-1999
us 6064420 A 16-05-2000
us 6249914 B1 19-06-2001
US 2001016942 Al 23-08-2001
us 6072521 A 06-06-2000
WO 0078050 A 21-12-2000 AU 5791500 A 02-01-2001
BR 0011497 A 02-04-2002
CN 1355994 T 26-06-2002
EP 1192808 Al 03-04-2002
WO 0078050 Al 21-12-2000
WO 0135664 A 17-05-2001  US 6476825 Bl 05-11-2002
AU 1543001 A 06-06-2001
EP 1230801 A2 14-08-2002
WO 0135664 A2 17-05-2001

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

