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SYSTEM AND METHOD FOR COMBINING VIDEO STREAM WITH DIGITAL
INFORMATION

Technical field of the invention

The present invention relates in general to producing of
digital information and digital broadcasting and more spe-
cifically to system and method for combining video stream

with digital information.

Background of the invention

The producing of digital information and digital broad-
casting have developed rapidly in the recent years. For
example, today’s videos or DVDs (DVD, Digital Versatile
Disc) provide the user with a lot of different options to

select how to view the content.

For a better understanding of the prior art relation to
the present invention reference will be made to the accom-
panying Figure 1, which illustrates a prior art digital

broadcasting system.

Figure 1 illustrates a prior art digital broadcasting sys-
tem. The presented prior art digital broadcasting system
has several audio and video sources e.g. video cameras and
other video sources. The prior art digital broadcasting
system has a Video Processing unit 1, a Broadcast unit 2,
a multiplexer 6, and a transmitter unit 9. The Broadcast
unit 2 has a Play Out unit 3 a broadcast automation system

4 and a Data Carousel unit 5.

Videco cameras have first recorded the event to a recorded
video signal. The recorded video signal is next forwarded

to a Video Processing unit 1, which is used to combine the
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different recorded video signals to a single video program
stream. In the Video Processing unit 1, there is typically
made adjustments, editing and modifications (Video Proc-

essing) to the recorded video signals.

The processed single video program stream is next for-
warded to a Play Out unit 3. A Play Out unit 3 normally
handles the processing of several video program streams.
These program streams are then forwarded to a multiplexer
6, which is used to multiplex different video program

streams into a multi-program transport stream.

It is nowadays possible to combine data to the video pro-
gram stream. This data i1s typically presented in the form
of teletext pages, for example ailrport schedule informa-
tion. The application data is usually stored in a Digital
Storage Medium. The Digital Storage Medium can for example
be a Data Carousel 5, from which the said application data
is forwarded to the multiplexer 6. The multiplexer 6 is
used to multiplex different digital video program streams
and digital data streams into a multi-program transport

stream.

Data Carousel 5 is basically a memory database, where data
sets from the different application sources 7 are assem-
bled into a buffer. From the buffer the data sets are
played out in a cyclic manner. There is also a system in-

formation table 8 linked to the multiplexer 6.

From the multiplexer 6 the broadcasting stream is for-
warded to a transmitter unit 9. The transmitter unit 9
sends the stream over a transport network 10 to the re-
ceiving unit 11. The receiving unit 11 presents the infor-

mation in a monitoring unit 12 e.g. a television. The
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monitoring unit 12 and/or the receiving unit 11 can be

controlled by a controlling unit 13.

Summary of the present invention

It is an object of the present invention to overcome or at
least mitigate the disadvantages of the prior art. The
present invention provides a system and a method for
transmitting and receiving digital information, a digital
information combining means, a digital information pre-
senting means, a method for combining video stream with
digital information, a method for presenting digital in-
formation combined with a video stream and a method for
performing a business transaction in a digital transmis-

sion system.

According to a first aspect of the present invention there
is provided a system for transmitting and receiving digi-
tal information, said system comprising:

- processing means for combining recorded signals from
different audio and video sources to a single video pro-
gram stream,

- motion tracking means for defining active areas in a
selected video program stream,

- linking means for linking appropriate application data
to the corresponding active areas in the video program
stream,

- transmitting means for transmitting the video stream
over a transport network to the receiving side,

~ receiving means for receiving the incoming video
stream,

~ monitoring means for presenting the monitored program
to the user, and

- controlling means for controlling the receiving means

and the monitoring means.



WO 03/034726 PCT/F102/00806

10

15

20

25

30

Preferably, in the system for transmitting and receiving
digital information the said transmitting means comprises
storing and forwarding means, and multiplexing means for
multiplexing different digital video program streams and
digital data streams into a multi-program transport
stream, and sending means, so that the storing and for-
warding means receives application data from different ap-
plications, and forwards the appropriate application data

to the multiplexing means.

Preferably, in the system for transmitting and receiving
digital information the said motion tracking means for-
wards the knowledge of the active areas to the said multi-
plexing means via the storing and forwarding means. Alter-
natively, the said motion tracking means forwards the
knowledge of the active areas to the said multiplexing
means via a system information table. Alternatively, the
said motion tracking means forwards the knowledge of the

active areas directly to the said multiplexing means.

Preferably, in the system for transmitting and receiving
digital information the said storing and forwarding means
has a Carousel unit and a Database server having a connec-
tion to one or more client units, so that the Database
server receives information from the client units, stores
the client information, and forwards the client informa-
tion to the Carousel unit, and that the Carousel unit for-
wards the appropriate application data corresponding to
the active areas to the multiplexing means. More prefera-
bly, the said storing and forwarding means has also an
automation system, which controls both the Database server

and the Carousel gnit.
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According to a second aspect of the present invention
there is provided a data combining arrangement for combin-
ing application data to a video program stream in a digi-
tal transmission system, said data combining arrangement
comprising:

- processing means for combining recorded signals from
different audio and video sources to a single video pro-
gram stream,

- motion tracking means for defining active areas in a
selected video program stream, and

- linking means for linking appropriate application data
to the corresponding active areas in the video program
stream, and

- transmitting means for transmitting the video stream

over a transport network to the receiving side.

Preferably, in the data combining arrangement the said
transmitting means comprises storing and forwarding means,
and multiplexing means for multiplexing different digital
video program streams and digital data streams into a
multi-program transport stream, and sending means, so that
the storing and forwarding means receives application data
from different applications, and forwards the appropriate

application data to the multiplexing means.

Preferably, in the data combining arrangement the said mo-
tion tracking means forwards the knowledge of the active
areas to the said multiplexing means via the storing and
forwarding means. Alternatively, the said motion tracking
means forwards the knowledge of the active areas to the
said multiplexing means via a system information table.
Alternatively, the said motion tracking means forwards the
knowledge of the active areas directly to the said multi-

plexing means.
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Preferably, in the data combining arrangement the said
storing and forwarding means has a Carousel unit and a Da-
tabase server having a connection to one or more client
units, so that the Database server receives information
from the client units, stores the client information, and
forwards the client information to the Carousel unit, and
that the Carousel unit forwards the appropriate applica-
tion data corresponding to the active areas to the multi-

plexing means.

Preferably, the said storing and forwarding means has also
an automation system, which controls both the Database
server and the Carousel unit. Preferably, the active areas
in a selected video program stream are defined by

- selecting locking points,

- defining the active areas around the locking points,
and

- tracking the movement of the locking points and the ac-
tive areas in a selected video program stream using motion

tracking means.

More preferably, the movement of the locking points is
calculated based on differences between frames following
each other. Preferably, the locking points are defined
with vectors. Alternatively, the locking points are de-

fined with coordinates.

Preferably, the active area corresponding to a specific
locking point is defined as a function or a group of func-
tions relating to the locking point. Preferably, the ac-
tive area is updated for every frame. Alternatively, the
active area remains same for X frames and is updated for
every X™ frame, where X is an integer. Preferably, the
size and the shape of the active areas depend on the dis-

tance between locking points located close to each other.
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Alternatively, the size and the shape of the active areas
depend on the distance between active areas located close

to each other.

According to a third aspect of the present invention there
is provided a data presenting arrangement for presenting a
video program stream combined with application data in a
digital transmission system, said data presenting arrange-
ment comprising:

- recelving means for receiving the incoming video stream
from a digital broadcasting system, in which the applica-
tion data is linked to the relating video program stream,
and all the different video program streams are multi-
plexed into a multi-program transport stream,

- monitoring means for presenting the monitored program
to the user, and

- controlling means for controlling the receiving means

and the monitoring means.

Preferably, the receiving unit and the monitoring unit are
combined as one unit. Alternatively, the receiving unit,
the monitoring unit and the user control device are com-

bined as one unit.

Preferably, the said data presenting arrangement also com-
prises transmitting means for transmitting information
from the user to a service provider over a transport net-
work. More preferably, the said controlling means is also

used for controlling the transmitting unit.

Preferably, the transmitting unit is equipped for sending
a business transaction request from the user to a service
provider. Preferably, the transmitting unit is equipped

for receilving a confirmation from the service provider to

the user.
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Preferably, the receiving unit, the monitoring unit and
the transmitting unit are combined as one unit. Alterna-
tively, the receiving unit, the monitoring unit, the user
control device and the transmitting unit are combined as

one unit.

Preferably, the said monitoring device has a screen dis-
play with a movable cursor, and means for cursor location
detection. More preferably, the incoming multi-program
stream also includes an application, which is used to pro-
duce a movable cursor for the monitoring device.
Preferably, the said movable cursor can be controlled with

the user control device.

Preferably, the incoming multi-program stream also in-
cludes an application, which is used for constantly track-
ing the movements of the selected locking points in a
digital video program, and constantly comparing the loca-
tion of the active areas relating to the locking points
with the movements of the cursor. More preferably, the
said screen display has a set of selecting buttons, which
selecting buttons can be controlled with the user control

device.

Preferably, when the cursor is moved to be on a defined
active area, the first data application will start auto-
matically. Preferably, the data application first shows a
confirmation prompt to the user and asks the user to con-
firm with the user control device, that the user is will-

ing to proceed with the data application.

Preferably, the data application shows information relat-
ing to the selected active area. More preferably, the data

application displays selection buttons to the user. More
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preferably, the data application shows a selection button

confirming a purchase of a product.

According to a fourth aspect of the present invention
there 1s provided a method for transmitting and receiving
a combined video stream with data, said method comprising
the steps of:

- defining data for active areas on a video stream,

- sending data and video program over a transport network
to the receiving side,

- receiving data and video program at the receiving side,
and

- presenting data and video program stream to the user.

According to a fifth aspect of the present invention there
is provided a method for combining video stream with data,
sald method comprising the steps of:

- selecting locking points in a single picture of a in-
coming digital video program in a video stream,

- defining active areas for the selected locking points,
and

- defining data and applications for the active areas.

According to a sixth aspect of the present invention there
is provided a method for presenting a combined video
stream with data, said method comprising the steps of:

- announcing to the user that there is a data sexrvice
present,

- detecting the location of the cursor, and comparing the
location of the cursor to the location of the active areas
detected by an application received in the multi-program
transport stream, and

- when it 1s detected that the cursor is on the active
areas, presenting the retrieved data from the data appli-

cation.



WO 03/034726 PCT/F102/00806

10

15

20

25

30

10

Preferably, when it is detected that the cursor is on the
active areas,

- 1t is announced to the user that there is data service
present,

- user approval is detected, and

- the retrieved data from the data application is pre-

sented.

According to a seventh aspect of the present invention
there is provided a method for performing a business
transaction in a digital transmission system, said method
comprising the steps of:

- announcing to the user that there is a data service
present,

- detecting the location of the cursor,

- when it is detected that the cursor is on the active
areas, presenting the retrieved data from the data appli-
cation, and

~ the user performing a business transaction.

Brief description of the drawings

For a better understanding of the present invention and in
order to show how the same may be carried into effect ref-
erence will now be made to the accompanying drawings, in
which:

Figure 1 illustrates a prior art digital broadcasting
system.

Figure 2 i1llustrates a digital broadcasting system
according to the present invention.

Figure 3 illustrates a Digital Storage Medium of the
digital broadcasting system according to the present in-

vention.
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Figure 4 illustrates the structure of operating mul-
tiple active applications in a digital broadcasting system
according to the present invention.

Figure 5 illustrates the selecting of locking points
in a digital video program according to the present inven-
tion.

Figure 6 illustrates the defining of active areas for
the selected locking points in a digital video program ac-
cording to the present invention.

Figure 7 illustrates the selecting of locking points
and the defining of active areas with the help of vectors
in a digital video program according to the present inven-
tion.

Figure 8 illustrates the defining of active areas and
the cursor movement with the help of vectors in a digital
video program according to the present invention.

Figure 9 illustrates the selecting of locking points
and the defining of active areas with the help of coordi-
nates in a digital video program according to the present
invention.

Figure 10 illustrates the defining of active areas
and the cursor movement with the help of coordinates in a
digital video program according to the present invention.

Figure 11 illustrates a receiving system for receiv-
ing a video stream combined with data according to the
present invention.

Figure 12 illustrates another embodiment of a receiv-
ing system for receiving a video stream combined with data
according to the present invention.

Figure 13 illustrates a monitoring unit according to
the present invention.

Figure 14 illustrates the starting of a data applica-
tion in a receiving system according to the present inven-

tion.
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Figure 15 illustrates the activating of further op-
tions of a data application in a receiving system accord-
ing to the present invention.

Figure 16 illustrates a method for transmitting and
receiving a combined video stream with data according to
the present invention.

Figure 17 illustrates a method for combining video
stream with data according to the present invention.

Figure 18 illustrates a method for presenting a com-
bined video stream with data according to the present in-
vention.

Figure 19 illustrates a second alternative method for
presenting a combined video stream with data according to
the present invention.

Figure 20 illustrates a third alternative method for
presenting a combined video stream with data according to

the present invention.

The Figure 1 referring to the prior art has been discussed
earlier. In the following, reference is made to the Fig-

ures 2-20.

Detailed description of certain embodiments

Figure 2 illustrates a digital broadcasting system accord-
ing to the present invention. The presented digital broad-
casting system has several audio and video sources e.g.
video cameras and other video sources. The prior art digi-
tal broadcasting system has a Production unit 14, a Broad-
cast unit 2, a multiplexer 6, and a transmitter unit 9.
The Production unit 14 has a Video Processing unit 15 and
a Motion Tracking unit 16. The Broadcast unit 17 has a
Play Out unit 3 a broadcast automation system 18 and a

Data Carousel unit 19.
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Video cameras have first recorded the event to a recorded
video signal. The recorded video signal is next forwarded
to a Video Processing unit 15, which is used to combine
the different recorded video signals to a single video

program stream.

The processed single video program stream is next for-
warded to a Play Out unit 3. A Play Out unit 3 normally
handles the processing of several video program streams.
These program streams are then forwarded to a multiplexer
6, which is used to multiplex different digital video pro-
gram streams and digital data streams into a multi-program

transport stream.

In the digital broadcasting system according to the pre-
sent invention the Video Processing unit 15 also forwards
selected video program streams to a Motion Tracking unit
16. The Motion Tracking unit 16 is a unit tracking move-
ments between video frames following each other, utilizing

standard motion tracking techniques.

In the Motion Tracking unit 16 there are active areas de-
fined in a selected video program stream. The knowledge of
these active areas is then forwarded to the multiplexer 6.
There is also a system information table 8 linked to the

multiplexer 6.

In the digital broadcasting system according to the pre-
sent invention there also is a Digital Storage Medium
(DSM) e.g. a Data Carousel Unit 19. The Data Carousel Unit
19 also recelves application data from different applica-
tions 20. The application data is then forwarded to the
multiplexer 6. The multiplexer 6 is used to multiplex dif-
ferent digital video program streams and digital data

streams into a multi-program transport stream.



WO 03/034726 PCT/F102/00806

10

15

20

25

30

35

14

The Motion Tracking unit 16 can also forward the knowledge
of the active areas to a Digital Storage Medium (DSM) e.g.
a Data Carousel Unit 19. In the Data Carousel Unit 19
there is also application data is received from different
applications 20. The knowledge of the active areas and the
appropriate application data is forwarded to the multi-
plexer 6. The multiplexer 6 is used to multiplex different
digital video program streams and digital data streams

into a multi-program transport stream.

The Motion Tracking unit 16 can also forward the knowledge
of the active areas to the multiplexer 6 via the system
information table 8. From the multiplexer 6 the broad-
casting stream is forwarded to a transmitter unit 9. The
transmitter unit 9 sends the stream over a transport net-

work 10 to the receiving side.

Figure 3 illustrates a Digital Storage Medium of the digi-
tal broadcasting system according to the present inven-
tion. In the figure the video program streams are received
from the Play Out unit 3 by a multiplexer 6, which is used
to multiplex different video program streams and digital
data streams into a multi-program transport stream for-

warded to a transmitter unit 9.

In the digital broadcasting system according to the pre-
sent invention the Digital Storage Medium is indicated
with number 19. The Digital Storage Medium 19 has one or
more client units 21-23 that give client information to a

Database server 24 of the Digital Storage Medium 19.

The Database server 24 stores the information received
from the client units 21-23 and forwards it to a Carousel

unit 25. The Carousel unit 25 forwards the appropriate ap-
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plication data corresponding to the active areas to the
multiplexer 6. The Digital Storage Medium 19 has also a
control system 26, which controls both the Database server
24 and the Carousel unit 25. The multiplexer 6 is used to
multiplex different digital video program streams and
digital data streams into a multi-program transport

stream.

Figure 4 illustrates the structure of operating multiple
active applications in a digital broadcasting system ac-
cording to the present invention. The applications and ac-
tive areas can appear both sequently and simultaneously.
In the present invention in the video program streams
there has been defined active areas with linked data ap-
plications 29, 31, 33. Each of these data applications 29,
31, 33 have a specified activation time intervals, during
which the said data applications 29, 31, 33 can be acti-
vated from the active areas during the program flow. These
activation time intervals have been identified with num-

bers ©, @, ®, @ in the system information flow 27.

For example the data application 29 can only be activated
from the active areas during activation time interval O
of the program flow. Respectively the data applications 31
and 33 can only be activated during activation time inter-
vals ® and ®. The data application 29 can thus be started
on the time interval marked with number 28 but not after.
Respectively the data applications 31 and 33 can be
started on the time intervals marked with numbers 30 and
32 but not after. Anyhow the data applications 29, 31, 33
once activated will continue to run after the starting

time intervals 28, 30, 32 have elapsed.

Figure 5 illustrates the selecting of locking points in a

digital video program according to the present invention.
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In the digital broadcasting system according to the pre-
sent invention there are selected locking points in a sin-
gle picture 34 of a digital video program. In the picture
34 lady’s eyebrow has one locking point, lady’s lower eye-
lid has another locking point, and lady’s lower lip has a
third locking point. These locking points are followed

with a standard motion tracking technique.

The selected locking points are each given a unique iden-
tifier. The first position of the locking point in the
first picture is then defined e.g. with the help of length
and angle of a vector. In a standard motion tracking tech-
nique a new position of the locking point is calculated
for each picture e.g. based on contrast differences in a
group of pixels. This allows the tracking of the motion
i.e. the movement of the locking point. In the digital
broadcasting system according to the present invention the
movements of the selected locking points in a digital

video program are constantly tracked.

Figure 6 illustrates the defining of active areas for the
selected locking points in a digital video program accord-
ing to the present invention. In the digital broadcasting
system according to the present invention there are de-
fined invisible active areas corresponding to the selected
locking points in a single picture 35. These invisible ac-
tive areas can be defined for each frame in a digital

video program according to the present invention.

The active areas can be defined e.g. by a maximum distance
from the locking point thus forming a circle shaped active
areas. The active area can also have any other shape e.g.
a rectangle or an ellipse. When there are several active
areas within close vicinity from each other, the active

areas can be defined smaller in size. As the movements of
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the locking points are tracked, also the positions of the
invisible active areas are following the corresponding

locking points.

Figure 7 illustrates the selecting of locking points and
the defining of active areas with the help of vectors in a
digital video program according to the present invention.
In the digital broadcasting system according to the pre-

sent invention there is a locking point defined with the
help of length and angle of a vector i 37. There is an
active area defined with of a vector j forming a circle
shaped active area 38. In the figure there is also shown a
vector k 36 defining the position of a cursor of a user
monitoring unit. When the vector k 36 is not inside the
active area 38 defined by the vector j, the corresponding

data application will not be activated.

In the digital broadcasting system according to the pre-
sent invention the movements of the selected locking
points in a digital video program are constantly tracked.
In each frame of the digital video program there is loca-

tion information relating to the selected locking points

i.e. length and angle of a vector i 37.

Figure 8 illustrates the defining of active areas and the
cursor movement with the help of vectors in a digital
video program according to the present invention. In the
digital broadcasting system according to the present in-

vention there is a locking point defined with the help of
length and angle of a vector i 40. There is an active

area defined with of a vector j forming a circle shaped
active area 41. In the figure there is also shown a vector
k 39 defining the position of a cursor of a user monitor-

ing unit. When the vector k 39 moves inside the active
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area 41 defined by the vector j, the corresponding data

application will be activated.

Figure 9 illustrates the selecting of locking points and
the defining of active areas with the help of coordinates
in a digital video program according to the present inven-
tion. In the digital broadcasting system according to the

present invention there is a locking point defined with
the help of coordinates (nvya) 43. There is an active area
defined with radius r forming a circle shaped active area
44. In the figure there is also shown coordinates @%ﬁw)
42 defining the position of a cursor of a user monitoring
unit. When the coordinates Q@J@) 42 are not inside the

active area 44 defined by the radius r, the corresponding

data application will not be activated.

In the digital broadcasting system according to the pre-
sent invention the movements of the selected locking

points in a digital video program are constantly tracked.
In each frame of the digital video program there is loca-

tion information relating to the selected locking points

i.e. coordinates @@J@) 43.

Figure 10 illustrates the defining of active areas and the
cursor movement with the help of coordinates in a digital
video program according to the present invention. In the
digital broadcasting system according to the present in-

vention there is a locking point defined with the help of
coordinates (ijg) 46. There is an active area defined
with radius r forming a circle shaped active area 47. In
the figure there is also shown coordinates (m,yk) 45 de-
fining the position of a cursor of a user monitoring unit.

When the coordinates (x“)@) 45 move inside the active area
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47 defined by the radius r, the corresponding data appli-

cation will be activated.

The active area corresponding to a specific locking point
can be defined as a function or a group of functions re-
lating to the locking point. Also the active area can be
set to be updated for every frame. Alternatively, the ac-
tive area can be set to remain same for X frames and to be

updated for every X" frame, where X is an integer.

Figure 11 illustrates a receiving system for receiving a
video stream combined with data according to the present
invention. The receiving system according to the present
invention comprises a receiving unit 48, a monitoring unit
49 and a user control device 50. The presented receiving
system receives the video stream from a digital broadcast-
ing system. The digital broadcasting system has a multi-
plexer 6, in which all the different video program streams
and digital data streams are multiplexed into a multi-
program transport stream. From the multiplexer 6 the

broadcasting stream is forwarded to a transmitter unit 9.

The transmitter unit 9 sends the stream over a transport
network 10 to the receiving unit 48 of the receiving sys-
tem. The receiving unit 48 demultiplexes the incoming
multi-program stream and forwards the currently monitored
program stream to the monitoring unit 49 of the receiving
system. The monitoring unit 49 monitors the currently
monitored program to the user. User can control the re-
ceiving unit 48 and the monitoring unit 49 with a user
control device 50. The receiving unit 48 and the monitor-
ing unit 49 can be combined as one unit. Also the receiv-
ing unit 48, the monitoring unit 49 and the user control

device 50 can all be combined as one unit.
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Figure 12 illustrates another embodiment of a receiving
system for receiving a video stream combined with data ac-
cording to the present invention. The receiving system ac-
cording to the present invention comprises a receiving
unit 48, a monitoring unit 49 and a user control device 50
and a transmitting unit 51. The presented receiving system
receives the video stream from a multiplexer 6 of a digi-
tal broadcasting system. From the multiplexer 6 the broad-

casting stream is forwarded to a transmitter unit 9.

The transmitter unit 9 sends the stream over a transport
network 10 to the receiving unit 48 of the receiving sys-
tem. The receiving unit 48 demultiplexes the incoming
multi-program stream and forwards the currently monitored
program stream to the monitoring unit 49 of the receiving
system. The monitoring unit 49 monitors the currently

monitored program to the user.

In the receiving system according to the present invention
the incoming multi-program stream also includes an appli-
cation, which is then further used to constantly track the
movements of the selected locking points in a digital

video program.

In the receiving system according to the present invention
there is also a transmitting unit 51, which can be used to
transmit information from the user to a service provider
53 over a transport network 52. User can control the re-
ceilving unit 48, the monitoring unit 49 and the transmit-

ting unit 51 with a user control device 50.

In the receiving system according to the present invention
the transmitting unit 51 can send a business transaction
request from the user to a service provider 53 e.g. for a

purchase of a product or a service. The transmitting unit
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51 can also be equipped to receive a confirmation from the
service provider 53 to the user. The receiving unit 48,
the monitoring unit 49 and the transmitting unit 51 can be
combined as one unit. Also the receiving unit 48, the
monitoring unit 49, the user control device 50 and the

transmitting unit 51 can all be combined as one unit.

Figure 13 illustrates a monitoring unit according to the
present invention. The monitoring unit according to the
present invention comprises a monitoring device 49 having

a screen display 54. The screen display 54 has a movable

' cursor 55 and can also have a set of selecting buttons 56.

The movement of the cursor 55 as well as the selection of
the selecting buttons 56 can be controlled with the user

control device 50.

In the receiving system according to the present invention
the incoming multi-program stream also includes an appli-
cation, which is then further used to constantly track the
movements of the selected locking points in a digital
video program. As the movements of the selected locking
points are being tracked, also the location of the active
areas relating to the locking points are constantly being

compared with the movements of the cursor.

Figure 14 illustrates the starting of a data application
in a receiving system according to the present invention.
The monitoring unit in the receiving system according to
the present invention has a screen display 57 with a mov-
able cursor 55. The user can control the movement of the
cursor 55 with the user control device 50. When the user
moves the cursor to be on a defined active area, the first

data application will start automatically.
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First the data application can show a confirmation prompt
58 to the user and ask the user to confirm, that the user
is willing to proceed with the data application. The user
can confirm willingness to proceed with the user control
device 50. The data application can now start showing in-
formation 59 e.g. product information 59 in accordance to
the selected active area. In the presented figure this
product information 59 can present the different make-up
products, the lady in the video program is using i.e.
make-up powder, anti-wrinkle eye cream, eyelid colour, eye

lining, mascara and lipstick.

The data application can also display selection buttons to
the user. A selection button can for example be a button
60 confirming the purchase of a product. The data applica-
tion can also be set to start directly without a confirma-
tion from the user. Also the data application can be set
to prompt further options that the user can activate with
the user control device 50. The prompting of further op-
tions can e.g. be done with buttons, hyperlinks or high-

lighted active areas.

Figure 15 illustrates the activating of further options of
a data application in a receiving system according to the
present invention. The monitoring unit in the receiving
system according to the present invention has a screen
display 61 with a movable cursor 55. The user can move the
cursor 55 to a desired position and activate further op-
tions of a data application with the user control device
50.

The data application can show e.g. detailed product infor-
mation 63 and a selection button 64 confirming the pur-
chase of a product. In the presented figure this detailed

product information 63 can present the detailed character-
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istics of an anti-wrinkle eye cream the lady in the video

program is using.

Figure 16 illustrates a method for transmitting and re-
ceiving a combined video stream with data according to the
present invention. First there is data defined 65 for the
active areas on a video stream. The data and video program
is then sent 66 over a transport network 10 to the receiv-
ing side. At the receiving side the data and video program
is received 67. Thereafter the data and video program

stream is presented 68 to the user.

Figure 17 illustrates a method for combining video stream
with data according to the present invention. First there
are locking points selected 69 in a single picture of a
incoming digital video program in a video stream. Next the
active areas are defined 70 for the selected locking
points. Thereafter specific data and applications are de-
fined 71 for the active areas. The output digital video
program with the combined data and applications is ready

to be sent out.

Figure 18 illustrates a method for presenting a combined
video stream with data according to the present invention.
First there is announced 72 to the user that there is a
data service present. This can be done in the recorded
video program itself e.g. by announcing verbally or with
help of a prompt e.g. text or a known figure added to the
video program. As the service is active, the location of
the cursor is constantly being detected 73. When it is de-
tected 74 that the cursor is on the active areas, the re-

trieved data from the data application is presented 75.

Figure 19 illustrates a second alternative method for pre-

senting a combined video stream with data according to the
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present invention. First there is announced 72 to the user
that there is data service present. As the service is ac-
tive, the location of the cursor is constantly being de-
tected 73. When it is detected 74 that the cursor is on
the active areas, there is announced 76 to the user that
there is retrievable data present. When the retrievable
data has been announced 76 to the user, there is user ap-
proval being detected 77. When the data service applica-
tion has detected 77 user approval, the retrieved data

from the data application is presented 75.

Figure 20 illustrates a third alternative method for pre-
senting a combined video stream with data according to the
present invention. First there is announced 72 to the user
that there is a data service present. As the service is
active, the location of the cursor is constantly being de-
tected 73. When it is detected 74 that the cursor is on
the active areas, the retrieved data from the data appli-
cation is presented 75. After the data has been presented
75 to the user, the user can perform 78 a business trans-
action. With the help of a transmitting unit 51 in the re-
ceiving system according to the present invention, the
user can send a business transaction request from the user
to a service provider 53 e.g. for a purchase of a product
or a service. The transmitting unit 51 can also be
equipped to receive a confirmation from the service pro-

vider 53 to the user.

The present invention provides a solution for combining
video stream with digital information, which can be util-
ized in different future networks, such as digital televi-
sion networks, third generation mobile networks and IP

networks (IP, Internet Protocol).
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Claims

1. A digital transmission system for transmitting and re-
ceiving digital information, characterized in that said
digital transmission system comprises:

- processing means (15) for combining recorded signals
from different audio and video sources to a single video
program stream,

- motion tracking means (16) for defining active areas in
a selected video program stream,

- 1linking means for linking appropriate application data
to the corresponding active areas in the video program
stream,

- transmitting means for transmitting the video stream
over a transport network (10) to the receiving side,

~ receiving means (48) for receiving the incoming video
stream,

- monitoring means (49) for presenting the monitored pro-
gram to the user, and

- controlling means (50) for controlling the receiving

means (48) and the monitoring means (49).

2. A digital transmission system according to claim 1,
characterized in that said transmitting means comprises

- storing and forwarding means (19), and

- multiplexing means (6) for multiplexing different digi-
tal video program streams and digital data streams into a
multi-program transport stream, and

- sending means (9),

so that

- the storing and forwarding means (19) receives applica-
tion data from different applications (20), and forwards
the appropriate application data to the multiplexing means
(6).
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3. A digital transmission system according to claim 1 or
claim 2, characterized in that said motion tracking means
(16) forwards the knowledge of the active areas to the
said multiplexing means (6) via the storing and forwarding

means (19).

4. A digital transmission system according to claim 1 or
claim 2, characterized in that said motion tracking means
(16) forwards the knowledge of the active areas to the
said multiplexing means (6) via a system information table

(8) . '

5, A digital transmission system according to claim 1 or
claim 2, characterized in that said motion tracking means
(16) forwards the knowledge of the active areas directly

to the said multiplexing means (6).

6. A digital transmission system according to any of the
claims 2-5, characterized in that said storing and for-
warding means (19) has a Carousel unit (25) and a Database
server (24) having a connection to one or more client
units (21)-(23),

so that

- the Database server (24) receives information from the
client units (21)-(23), stores the client information, and
forwards the client information to the Carousel unit (25),
and that

- the Carousel unit (25) forwards the appropriate appli-
cation data corresponding to the active areas to the mul-

tiplexing means (6).

7. A digital transmission system according to any of the
claims 2-6, characterized in that said storing and for-

warding means (19) has also an automation system (26),
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which controls both the Database server (24) and the Car-

ousel unit (25).

8. A data combining arrangement for combining application
data to a video program stream in a digital transmission
system, characterized in that said data combining arrange-
ment comprises:

-~ processing means (15) for combining recorded signals
from different audio and video sources to a single video
program stream,

- motion tracking means (16) for defining active areas in
a selected video program stream, and

- linking means for linking appropriate application data
to the corresponding active areas in the video program
stream, and

-~ transmitting means for transmitting the video stream

over a transport network (10) to the receiving side.

9. A data combining arrangement according to claim 8,
characterized in that said transmitting means comprises

- storing and forwarding means (19), and

- multiplexing means (6) for multiplexing different digi-
tal video program streams and digital data streams into a
milti-program transport stream, and

- sgending means (9),

so that

- the storing and forwarding means (19) receives applica-
tion data from different applications (20), and forwards
the appropriate application data to the multiplexing means
(6).

10. A data combining arrangement according to claim 8 ox
claim 9, characterized in that said motion tracking means

(16) forwards the knowledge of the active areas to the
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said multiplexing means (6) via the storing and forwarding

means (19).

11. A data combining arrangement according to claim 8 or
claim 9, characterized in that said motion tracking means
(16) forwards the knowledge of the active areas to the
said multiplexing means (6) via a system information table

(8).

12. A data combining arrangement according to claim 8 or
claim 9, characterized in that said motion tracking means
(16) forwards the knowledge of the active areas directly

to the said multiplexing means (6).

13. A data combining arrangement according to any of the
claims 9-12, characterized in that said storing and for-
warding means (19) has a Carousel unit (25) and a Database
server (24) having a connection to one or more client
units (21)-(23),

so that

- the Database server (24) receives information from the
client units (21)-(23), stores the client information, and
forwards the client information to the Carousel unit (25),
and that

- the Carousel unit (25) forwards the appropriate appli-
cation data corresponding to the active areas to the mul-

tiplexing means (6).

14. A data combining arrangement according to any of the
claims 9-13, characterized in that said storing and for-
warding means (19) has also an automation system (26),

which controls both the Database server (24) and the Car-

ousgel unit (25).
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15. A data combining arrangement according to any of the
claims 9-14, characterized in that the active areas in a
selected video program stream are defined by

- selecting locking points,

- defining the active areas around the locking points,
and

- tracking the movement of the locking points and the ac-
tive areas in a selected video program stream using motion

tracking means (16).

16. A data combining arrangement according to claim 15,
characterized in that the movement of the locking points
is calculated basged on differences between frames follow-

ing each other.

17. A data combining arrangement according to claim 15 or
claim 16, characterized in that the locking points are de-

fined with wvectors.

18. A data combining arrangement according to claim 15 or
claim 16, characterized in that the locking points are de-

fined with coordinates.

19. A data combining arrangement according to any of the
claims 15-18, characterized in that the active area corre-
sponding to a specific locking point is defined as a func-
tion or a group of functions relating to the locking

point.

20. A data combining arrangement according to any of the
claims 15-19, characterized in that the active area is up-

dated for every frame.

21. A data combining arrangement according to any of the

claims 15-19, characterized in that the active area re-
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mains same for X frames and is updated for every XtB

frame, where X is an integer.

22. A data combining arrangement according to any of the
claims 15-21, characterized in that the size and the shape
of the active areas depend on the distance between locking

points located close to each other.

23. A data combining arrangement according to any of the
claims 15-21, characterized in that the size and the shape
of the active areas depend on the distance between active

areas located close to each other.

24. A data presenting arrangement for presenting a video
program stream combined with application data in a digital
transmission system, characterized in that said data pre-
senting arrangement comprises:

- receiving means (48) for receiving the incoming video
stream from a digital broadcasting system, in which the
application data is linked to the relating video program
stream, and all the different video program streams are
multiplexed into a multi-program transport stream,

- monitoring means (49) for presenting the monitored pro-
gram to the user, and

- controlling means (50) for controlling the receiving

means (48) and the monitoring means (49).

25. A data presenting arrangement according to claim 24,
characterized in that the receiving unit (48) and the

monitoring unit (49) are combined as one unit.

26. A data presenting arrangement according to claim 24,
characterized in that the receiving unit (48), the moni-
toring unit (49) and the user control device (50) are com-

bined as one unit.
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27. A data presenting arrangement according to claim 24,
characterized in that said data presenting arrangement
also comprises:

- transmitting means (51) for transmitting information
from the user to a service provider (53) over a transport

network (52).

28. A data presenting arrangement according to claim 27,
characterized in that the said controlling means (50) is

also used for controlling the transmitting unit (51).

29. A data presenting arrangement according to claim 27 or
claim 27, characterized in that the transmitting unit (51)
is equipped for sending a business transaction request

from the user to a service provider (53).

30. A data presenting arrangement according to any of the
claims 27-29, characterized in that the transmitting unit
(51) is equipped for receiving a confirmation from the

service provider (53) to the user.

31. A data presenting arrangement according to any of the
claims 27-30, characterized in that the receiving unit
(48), the monitoring unit (49) and the transmitting unit

(51) are combined as one unit.

32. A data presenting arrangement according to any of the
claims 27-30, characterized in that the receiving unit
(48), the monitoring unit (49), the user control device
(50) and the transmitting unit (51) are combined as one

unit.

33. A data presenting arrangement according to any of the

claims 24-32, characterized in that the said monitoring
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device (49) has a screen display (54), (57) with a movable

cursor (55), and means for cursor location detection.

34. A data presenting arrangement according to claim 33,
characterized in that incoming multi-program stream also
includes an application, which is used to produce a mov-

able cursor (55) for the monitoring device (49).

35. A data presenting arrangement according to claim 33 or
claim 34, characterized in that the said movable cursor

(55) can be controlled with the user control device (50).

36. A data presenting arrangement according to any of the
claims 33-35, characterized in that the incoming multi-
program stream also includes an application, which is used
for constantly tracking the movements of the selected
locking points in a digital video program, and constantly
comparing the location of the active areas relating to the

locking points with the movements of the cursor.

37. A data presenting arrangement according to claim 36,
characterized in that the said screen display (54), (57)
has a set of selecting buttons (56), which selecting but-
tons (56) can be controlled with the user control device

(50) .

38. A data presenting arrangement according to claim 36 or
claim 37, characterized in that when the cursor is moved
to be on a defined active area, the first data application

will start automatically.

39. A data presenting arrangement according to any of the
claims 36-38, characterized in that the data application
first shows a confirmation prompt (58) to the user and

asks the user to confirm with the user control device
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(50), that the user is willing to proceed with the data

application.

40. A data presenting arrangement according to any of the

claims 36-39,

shows information

area.

characterized in that the data application

(59) relating to the selected active

41. A data presenting arrangement according to claim 40,

characterized in that the data application displays selec-

tion buttons to the user.

42.

A data presenting arrangement according to claim 41,

characterized in that the data application shows a selec-

tio

43.

n button

(60),

(64) confirming a purchase of a product.

A method for transmitting and receiving a combined

video stream with data, characterized in that said method

comprises the steps of:

net

defining

sending (66)

work (10)

receiving

side, and

presenting

user.

(65)

data for active areas on a video stream,

data and video program over a transport

to the receiving side,

(67)

data and video program at the receiving

(68) data and video program stream to the

44, A method for combining video stream with data, charac-

terized in that said method comprises the steps of:

selecting

(69)

locking points in a single picture of a

incoming digital video program in a video stream,

poi

defining
nts, and

defining

eas.

(70)

(71)

active areas for the selected locking

data and applications for the active ar-
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45. A method for presenting a combined video stream with
data, characterized in that said method comprises the
steps of:

- announcing (72) to the user that there is a data ser-
vice present,

- detecting (73) the location of the cursor, and compar-
ing the location of the cursor to the location of the ac-
tive areas detected by an application received in the
multi-program transport stream, and

- when it is detected (74) that the cursor is on the ac-
tive areas, presenting (75) the retrieved data from the

data application.

46. A presenting method according to claim 45, character-
ized in that when it is detected (74) that the cursor is
on the active areas,

- it is announced (72) to the user that there is data
service present,

- user approval is detected (77), and

- the retrieved data from the data application is pre-

sented (75).

47. A method for performing a business transaction in a
digital transmission system, characterized in that said
method comprises the steps of:

- announcing (72) to the user that there is a data ser-
vice present,

- detecting (73) the location of the cursor,

- when it is detected (74) that the cursor is on the ac-
tive areas, presenting (75) the retrieved data from the
data application, and

- the user performing (78) a business transaction.
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