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A METHOD AND SYSTEM FOR IMPLEMENTATION OF AN INTERACTIVE TELEVISION
APPLICATION

FIELD OF THE INVENTION

The present invention relates to broadcasting and telecommunications. Particularly the
invention provides a novel method of designing and implementation of synchronized
interactive television applications. More particularly the invention provides method and
system for designing and implementation of synchronized interactive television applications
using quick responise (QR) code. The invention also extends to decoding the quick response
(QR) code at the receiver side to provide a universal resource locator (URL) which hosts
augmented services for the content on the interactive television as well as on the secondary

communication device.

BACKGROUND OF THE INVENTION

Recent years have witnessed significant improvements in broadcasting, particularly the
television broadcasting transitioned from analog to digital. In the current scenario of television
broadcast, irrespective of the analog or digital television broadcasting, the interactivity with
television is highly required for enhancing subscriber's experience. To be genuinely
interactive, the viewer must be able to alter the viewing experience or return information to
the broadcaster, wherein the return path, return channel or back channel may use a

telephone, mobile SMS (text messages), radio, digital subscriber lines (DSL) or cable.

The quick response (QR) codes have been conventionally used for sending data to mobiles
phones as a camera readable 2D bar-code. Furthermore, inserting objects in the video for
context extraction by an interactive television application is still a challenge in the technical
domain. In order to achieve enhanced interaction of subscriber with television, it is very much
required to have quick response (QR) codes that can broadcast video which is not only

readable by a camera but also by a video analyzing software module.

Lots of efforts have been made to develop user's interactivity with television using multimedia
home platform (MHP) and MPEG-4 (Moving Picture Experts Group). Still there are certain
disadvantages associated with the existing technologies, such as the level of interactivity

possible with the proposed solution is not achievable using multimedia home platform (MHP).
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In rhultimedia home platform (MHP) based solutions, where the object carousel model is
used, the application states are predefined. Hence, for every interaction, the next screen
needs to be fetched from the carousel, which is the limiting factor for the interactivity to be in
simple predefined states. It may not be possible to support entry of free-form text in such an
environment. Other solutions such as enhanced television binary interchange Format (EBIF)
and Tru2way are only applicable for cable systems.

In order to achieve tagging the broadcast content for enhancing viewer interactivity and
experience with the broadcaster and to have a separate path of interactivity from that of
broadcast there is a long felt need to develop a synchronized interactive television application
which can work with plurality of customer premise equipment (CPE) as well as secondary

communication devices.

However, the existing method and systems are not capable of providing tagged broadcast
content for enhancing viewer interactivity and experience with the broadcaster and a
separate path of interactivity using interactive television application. Some of them known to

us are as follows:

US20090108057 by Mu et al. teaches about the application of quick response (QR) codes
with mobile devices for providing interactive applications and services to a user via the mobile
devices. The patent doesn't discuss about decoding the quick response (QR) code at set top
box (STB), which is not a mobile device and the quick response (QR) code is not scanned

using a camera.

WO0158159A1to Eric E et al. teaches about an interactive content preservation and
customization technology which is placed at the broadcast facility to ensure reliable
transmission of the interactive content to a local subsystem. The problem addressed
particularly by this patent is related to a delivery (head-end) side solution and pertains to
reliable delivery of interactive content where the interactive code is used as a bookmark to
enter interactive content into the video before broadcasting.

GB2466456 to Loder teaches about an interactive display system which further comprises a
processing system for providing information relating to a plurality of selectable elements to a
broadcast system and a receiver for receiving from the broadcast system information relating
to the plurality of selectable elements. The problem addressed particularly by this patent is
related to a system on a televison where there are multiple selections available and each
selection produces a code which can be communicated over phone by user. It is probably
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used to build a casino game for interactive television.

Rauschenbach in “A scalable interactive TV service supporting synchronized delivery over
broadcast and broadband networks” teaches about various types of portable and mobile
multimedia capable terminals available and widely used desire to use them to access TV
services and additional content, by way of using smart routing to select the best-suited

network allowing inter-network content synchronization.

SYNC TV in “SYNC TV Interactive broadcast participation.” provides the vital link that has
been missing from broadcast media since its inception: an instant means of response.

Hakola et al. in “Print Access” teaches about the hybrid solutions of the print and electronic
media by using printed codes. In the project different code types and their potentiality as
PrintAccess codes were investigated. The results showed that the code based integration
between the camera phone and printed media are technologically mature and there are

opportunities for commercial applications.

The above mentioned prior arts fail to disclose an efficient method and system for designing
and implementation of synchronized interactive television applications. The prior art
approaches also fail to separate the path of interactivity from that of broadcast.

Thus, in the light of the above mentioned background art, it is evident that, there is a need for
such a solution to achieve higher interactivity with television and for improving user's
experience. There is a long feit need to develop a synchronized interactive television that can

utilize separate path of interactivity from that of broadcast.

OBJECTIVES OF THE INVENTION

In accordance with the present invention, the primary objective of the present invention is to
introduce a novel method of designing and implementation of synchronized interactive

television applications.

Another objective of the invention is to provide a method and system for designing and
implementation of synchronized interactive television applications using quick response (QR)
code, wherein the quick response (QR) code is used to tag the broadcasted television

content.
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Another objective of the invention is to provide a method and system for decoding the quick
response (QR) code at the receiver side to provide a universal resource locator (URL) which

hosts augmented services for the content.

Another objective of the invention is to provide quick response (QR) code which may remain
invisible, yet they may be decoded, by putting the quick response (QR) code in some frames

only instead of all frames.

Another objective of the invention is to provide a method and system for enabling the viewer
to change their viewing experience or communicate with the broadcaster using a return path
(Back Channel).

Another objective of the invention is to provide a separate path of interactivity from that of
broadcast by the use of a server connected to the Internet which may be accessible from the

customer premise equipment (CPE) devices.

Another objective of the invention is to pfovide the interactivity that may be carried out in
camera enabled second screen devices such as a smart phone, a tablet personal computer
or a notebook while the broadcasted content is getting consumed on a television.

Yet another objective of the invention is to provide the quick response (QR) code which may
be captured using a camera enabled second screen devices such as a smart phone, a tablet

personal computer or a notebook.

Still another objective of the invention is to provide the quick response (QR) code decoding
software that may reside in second screen devices such as a smart phone, a tablet personal

computer or a notebook, besides television.

SUMMARY OF THE INVENTION

Before the present methods, systems, and hardware enablement are described, it is to be
understood that this invention in not fimited to the particular systems, and methodologies
described, as there can be multiple possible embodiments of the present invention which are
not expressly illustrated in the present disclosure. It is also to be understood that the
terminology used in the description is for the purpose of describing the particular versions or
embodiments only, and is not intended to limit the scope of the present invention.
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The present invention provides a novel method of designing and implementation of

synchronized interactive television applications.

In one embodiment of the invention a method and system is provided for designing and
implementation of synchronized interactive television applications. The invention a method
and system is provided for designing and implementation of synchronized interactive
television applications using quick response (QR) code, wherein the quick response (QR)
code is used to tag the broadcasted television content. The invention also provide a method
and system for decoding the quick response (QR) code at the receiver side to provide a
universal resource locator (URL) which hosts augmented services for the content. The quick
response (QR) code provided by the invention may remain invisible, yet they may be
decoded, by putting the quick response (QR) code in some frames only instead of all frames.

In one embodiment of the invention a method and system is provided for enabling the viewer
to change their viewing experience or communicate with the broadcaster using a return path
(Back Channel). The invention provides a separate path of interactivity from that of broadcast
by the use of a server connected to the Internet which may be accessible from the customer
premise equipment (CPE) devices. The interactivity that may be carried out in camera
enabled second screen devices such as a smart-phone, or a tablet or a notebook while the
broadcasted content is getting consumed on a television. The quick response (QR) code may
also be captured using the camera enabled second screen devices such as a smart phone, a
tablet personal computer or a notebook. The quick response (QR) code decoding software
may also reside in second screen devices such as a smart phone, a tablet personal computer

or a notebook, besides television.

The above said method and system are preferably for designing and implementation of
synchronized interactive television applications but also can be used for many other

applications.
BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed description of preferred
embodiments, are better understood when read in conjunction with the appended drawings.
For the purpose of illustrating the invention, there is shown in the drawings exemplary
constructions of the invention; however, the invention is not limited to the specific methods

and system disclosed. in the drawings:
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Figure 1: shows a flow diagram of the process of designing and implementation of
synchronized interactive television applications using quick response (QR) code

Figure 2: shows system architecture
Figure 3: shows block diagram of the integrated receiver and decoder
Figure 4: shows a flow diagram of the distance learning application

DETAILED DESCRIPTION OF THE INVENTION

Some embodiments of this invention, illustrating all its features, will now be discussed in

detail.

The words “comprising," "having," “containing,” and “including,” and other forms thereof, are
intended to be equivalent in meaning and be open ended in that an item or items following
any one of these words is not meant to be an exhaustive listing of such item or items, or

meant to be limited to only the listed item or items.

It must also be noted that as used herein, the singular forms “a," “an,"” and “the" include plural
references unless the context clearly dictates otherwise. Although any systems and methods
similar or equivalent to those described herein can be used in the practice or testing of
embodiments of the present invention, the preferred, systems and methods are now

described.

The disclosed embodiments are merely exemplary of the invention, which may be embodied

in various forms.

The present invention enables a method and system for designing and implementation of
synchronized interactive television applications. More particularly the invention provides
method and system for designing and implementation of synchronized interactive television
applications using quick response (QR) code, wherein the quick response {QR) code is used
to tag the broadcasted television content. The invention also extends to decoding the quick
response (QR) code at the receiver side to provide a universal resource locator (URL) which

hosts augmented services for the content.
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The present invention provides a method for implementation of an interactive television
application on plurality of digital communication devices, characterized by a broadcasting

channel independent interactive. communication, facilitating an on demand synchronized

viewing experience, the method comprises the processor implemented steps of:

a.

bundling each primary broadcast content with a corresponding secondary
information contents through a correspondence matrix, the secondary
information contents being hosted at a server accessible through internet;
binding at least one frame of the each primary broadcast contents with a
prédeﬁned quick response (QR) code, the quick response (QR) codes acting
as a unique identifier for the secondary information contents corresponding
to the primary broadcasting contents;

receiving at least one primary broadcast content from a broadcaster by at
least one broadcast receiver means residing within a customer premise
equipment (CPE),

scanning at least one received video frame of the primary broadcast content
intermittently; '

detecting the presence of at least one quick response (QR) image embedded
in at least one scanned video frame of the primary broadcast content,
decoding the detected quick response (QR) image to a universal resource
locator (URL) for facilitating interactivity of the viewer with the secondary
information content server,

routing the secondary information content request associated with the
detected QR code through a secondary communication channel by resolving
the URL associated therewith; and

receiving the secondary information content associated with the scanned QR
code by viewer, synchronously along with the uninterrupted primary
broadcast content, on at least one predefined communication device in at

least one predefined format.

The present invention provides a system for implementation of an interactive television

application on plurality of digital communication devices, characterized by a broadcasting

channe! independent interactive communication, facilitating an on demand synchronized

viewing experience, the system comprising of.

a.

b.

a plurality of quick response codes associated with plurality of primary
broadcast content;
a plurality of primary broadcast content adapted to embedded with a

corresponding invisible QR codes;
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c. a ééwer, communicatively coupled with a customer premise equipment
(CPE) or a secondary communication device through internet, storing
plurality of secondary information contents associated with the primary
broadcast content;

d. correspondence matrix associating each QR code with a corresponding URL
for painting to the secondary contents hosted on the server;

e. at least one customer premise equipment (CPE) adapted to receive at least
one primary broadcast content from a broadcaster, at least one interactive
television communicatively coupled with at least one customer premise
equipment (CPE) for displaying the primary broadcast content and secondary
information content received by the customer premise equipment (CPE); and

. at least one secondary communication device communicatively coupled with
the ‘secondary information server for displaying the requested secondary
content while broadcast content continues to play on the said interactive

television.

Referring to Figure 1 is a flow diagram of the process of designing and implementation of

synchronized interactive television applications using quick response (QR) code.

The process starts at the step 102, television video frames are periodically scanned using the
quick response (QR) scanner on customer premise equipment (CPE) device, or else user
may use his/ her smart-phone, notebook or tablet personal computer to get quick response
(QR) scanned on demand. At the step 104, the presence of a quick response (QR) image is
detected. At the step 106, the detected quick response (QR) image is decoded to the
universal resource locator (URL). At the step 108, the centralized server is contacted using
universal resource locator (URL). At the step 110, the server may be contacted by the
television. At the step 112, server content is displayed, if this interactive application is to be
viewed mashed up on the television screen. At the step 114, universal resource locator (URL)
is shared, if it interactive application is to be viewed on a secondary screen. The process
ends at the step 116, server content is displayed on a secondary screen while broadcast

content continues to play on the television screen.
Referring to Figure 2 is system architecture.
The system depicted in Figure 2 consists of a broadcaster (202) which is connected to a

broadcasting television (208) through a set top box (STB) (206). The quick response (QR)
code is embedded in the broadcasted content. A server (204) which is in communicates with
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set top box (STB) (206)/interactive television (208) via the internet (210), serving interactive
applications. This connectivity is entirely different than that of the broadcast. The interactive
application may reside on the tablet personal computer (218) or a smart mobile phone {2186)
and communicate with server (204), while the user is watching the broadcasted content on
the set top box (STB) (206) or interactive television (208).

In the case of distance learning, the broadcaster (202) is capable of broadcasting the course
content. The quick response (QR) code is broadcasted in the video frames wherever

interactivity is needed.
Referring to Figure 3 is a block diagram of the integrated receiver and decoder.

The Figure 3 represents a block diagram of set top box (STB) (206) side which describes
how the broadcast stream is first received by the broadcast receiver (212) that resides within
the set top box (STB) (206). This stream is then periodically scanned by the quick response
(QR) scanner (214) which is either part of the software program executing inside the set top
box (STB) (208) or is residing on an interactivity device like a smart mobile phone (216) or a
tablet personal computer (218). The quick response (QR) code may also be captured using a
camera enabled second screen devices such as a smart phone (216), a tablet personal
computer (218) or a notebook. The quick response (QR) code decoding software may also
reside in second screen devices such as a smart phone (216), a tablet personal computer
(218) or a notebook, besides television. The quick response (QR) code provided in the
present invention may remain invisible, yet they may be decoded, by putting the quick
response (QR) code in some frames only instead of all frames. Final output of the system is
then displayed on the television screen (208) or perhaps on any secondary screen such as
mobile phone (216) or tablet personal computer (218). When the broadcast receiver (212)
deciphers the universal resource locator (URL) to an interactive application, it can bé
displayed either mashed up on the television screen (208) or pushed to a paired mobile
phone (216) or tablet personal computer (218).

Referring to Figure 4 is a flow diagram of the distance learning application.

Interactivity is introduced by broadcasting information such as a universal resource locator
(URL) encoded in a quick response (QR) code. This quick response (QR) code is a 2-D
image embedded at a particular pre-defined well-known co-ordinate in the broadcast frame.
The quick response (QR) scanner module in the customer premise equipment (CPE) device

periodically scans television video frames. Once this module detects the presence of a quick
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response (QR) image, it decodes this image to the universal resource locator (URL). This
universal resource locator (URL) can be used to contact the centralized server. If this
interactive app is to be viewed mashed up on the television screen, the television contacts
the server and displays server content on its graphics plane. If it is to be viewed on a
secondary screen, the universal resource locator (URL) is shared with it and that screen then

displays server content while broadcast content continues to play on the television screen.

In the specific application of distance learning, the lesson content being broadcasted as a
video from the broadcaster consists of consecutive lessons with a time-gap. In those time
gaps between the lessons, an interactive question-answer session is started automatically by
the centralized server and is terminated automatically before the start of the next broadcast.

In the distance learning application, the quick response (QR) code is generated using the

following data:

e The partial universal resource locator (URL) of a particular web service of the server
e The lesson ID that corresponds to the recently broadcasted lesson.

¢ The time-stamp which gets refreshed every second.

The decoded quic'k. response (QR) image on the broadcast content consists of the partial
universal resource locator (URL), timestamp and lesson ID. The customer premise
equipment (CPE) device then constructs the final universal resource locator (URL) using this
information and contacts the centralized server. The server verifies the time stamp to
maintain synchronization. It then starts the interactive question-answer session
corresponding to the lesson ID. it stops this session before the next broadcast starts. If the
user finishes before the scheduled broadcast, the user waits.

In case the user changes the channel during a lesson and tunes back, interactivity will not be
hampered. This is because the broadcaster is always broadcasting the latest quick response
(QR) code. Thus, the scanning module will be able to pick up the latest quick response (QR)
image. This image’contains the updated status of the streaming content. This will remain true
even if the user comes back a few minutes after the start of question-answer session. The

application may choose to allow a user to take the test that has already been started.

10
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ADVANTAGES OF THE INVENTION

The present invention provides interactive television applications which are directly
linked to the content and do not require any add-on data like Broadcast Markup
Language feeds to be transferred with the content.

The present invention links the broadcaster directly to the end-customer. The
broadcaster need not go through the service provider in order to bring interactivity.
The interactivity comes through a piece of software installed on the decoding device
which directly communicates with the broadcasters’ interactive content on the

Internet.

.The present invention allows highly dynamic synchronized content with broadcast

media which is possible due to the dynamic nature of the Internet.

11
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1. A method -for implementation of an interactive television application on plurality of

digital communication devices, characterized by a broadcasting channel independent

interactive communication, facilitating an on demand synchronized viewing

experience, the method comprises the processor implemented steps of:

a.

bundling each primary broadcast content with a corresponding secondary
information contents through a correspondence matrix, the secondary
information contents being hosted at a server accessible through internet;
binding at least one frame of the each primary broadcast contents with a
predefined quick response (QR) code, the quick response (QR) codes acting
as a unique identifier for the secondary information contents corresponding
to the primary broadcasting contents;

receiving at least one primary broadcast content from a broadcaster by at
least one broadcast receiver means residing within a customer premise
eq'u.ipment (CPE);

scanning at least one received video frame of the primary broadcast content
intermittently;

detecting the presence of at least one quick response (QR) image embedded
in at least one scanned video frame of the primary broadcast content;
decoding the detected quick response (QR) image to a universal resource
locator (URL) for facilitating interactivity of the viewer with the secondary
information content server;

rduting the secondary information content request associated with the
detected QR code through a secondary communication channel by resolving
the URL associated therewith; and

receiving the secondary information content associated with the scanned QR
code by viewer, synchronously along with the uninterrupted primary
broadcast content, on at least one predefined communication device in at

least one predefined format.

2 The method as claimed in claim 1, wherein the said quick response (QR) code is a
two dimensional image embedded in the broadcast content frame at a pre-defined

co-ordinate, accessible by at least one scanning device.

12
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3. The method as claimed in claim 1, wherein the said quick response (QR) code is
decoded at the receiver side to provide a universal resource locator (URL) which
hosts augmented services for the said secondary information content. '

4. The method as claimed in claim 1, wherein the said quick response (QR) code are
embedded in an invisible mode in one or more frames of the broadcast contents in
accordance- with the broadcasting frame rate thereof, wherein the QR code decoder

decodes the quick response (QR) code from one of the frames.

5 The method as claimed in claim 1, wherein the said secondary communication device
is selected from the group comprise of smart-phone, notebook or tablet personal

computer.

6. A method for providing a viewer with an alternative path of interactivity using
synchronized interactive application in addition to and without conflicting the existing
interactivity path of primary broadcast content for accessing a desired secondary
broadcast content, the method comprising steps of:

a. synthesizing a primary broadcast content digitally to embed at least one
quiqk response (QR) code in ane or more frames thereof;

b. f0|:ming a correspondence matrix for each QR code, associating each QR
code with a corresponding URL for pointing to the secondary contents hosted
on a server,

c. accessing at least one QR code by at least one camera enabled digital
detector,

d. scanning at least one received video frame of the primary broadcast content
intermittently;

e. detecting at least one quick response (QR) image embedded in at least one
scanned video frame and mapping the detected QR code to a corresponding
universal resource locator (URL) in the correspondence matrix;

f. fetching the secondary contents from the URL via an internet communication
link into the television display or alternatively at least one desired

cohimunication device.

7. The method as claimed in claim 6, wherein the said the quick response (QR) code is
scanned and detected using a camera enabled secondary communication device
including smart-phone, notebook or tablet personal computer using a decoding

application installed thereon.

13
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8. The method as claimed in claim 6, wherein the said interactive application, upon
viewer selection, intermittently communicating with the secondary information
content server while the viewer is watching the broadcasted content on interactive

television through the existing interactivity path.

9. A system for implementation of an interactive television application on plurality of
digital communication devices, characterized by a broadcasting channel independent
interactive communication, facilitating an on demand synchronized viewing

experience, the system comprising of:

a. afp'lurality of quick response codes associated with plurality of primary
broadcast content;

b. a plurality of primary broadcast content adapted to embedded with a
corresponding invisible QR codes;

c. a server, communicatively coupled with a customer premise equipment
(CPE) or a secondary communication device through internet, storing
plurality of secondary information contents associated with the primary
broadcast content;

d. correspondence matrix associating each QR code with a carresponding URL
for pointing to the secondary contents hosted on the server;

e. at least one customer premise equipment (CPE) adapted to receive at least
one primary broadcast content from a broadcaster, at least one interactive
television communicatively coupled with at least one customer premise
equipment (CPE) for displaying the primary broadcast content and secondary
information content received by the customer premise equipment (CPE); and

f  at least one secondary communication device communicatively coupled with
the secondary information server for displaying the requested secondary
content while broadcast content continues to play on the said interactive

television.

10. The system as claimed in claim 9, wherein the said customer premise equipment

(CPE) further comprising of:

a. atleast one broadcast receiver adapted to receive at least one primary
broadcast content containing at least one video frame, residing within a

customer premise equipment (CPE), and

14
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1.

12.

13.

14.

b. at least one QR code scanner adapted to scan at least one received video
frame periodically, residing within the customer premise equipment (CPE) or

secondary communication device.

The system as claimed in claim 9, wherein the said quick response (QR) code is a
two dimensional image embedded in the broadcast content frame at a pre-defined

co-ordinate.

The system as claimed in claim 9, wherein the said quick response (QR) code is
decoded at the receiver end to provide a universal resource locator (URL), derived
from the correspondence matrix that hosts augmented services for the said

secondary content.

The systern as claimed in claim 9, wherein the said quick response (QR) code are
embedded in an invisible mode in one or more frames of the broadcast contents in
accordance with the broadcasting frame rate thereof, wherein the QR code decoder
decodes the quick response (QR) code from one of the frames.

The system as claimed in claim 9, wherein the said secondary communication device
is selected from the group comprise of smart-phone, notebook or tablet personal

computer.
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