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VISUALLY IMPERCEPTIBLE MATRIX CODES UTILIZING INTERLACING

CROSS-REFERENCE TO RELATED APPLICATIONS

This Patent Cooperation Treaty patent application claims priority to United States
application no. 13/014,591, filed January 26, 2011 entitled “Visually Imperceptible Matrix
Codes Utilizing Interlacing”, the contents of which are incorporated herein by reference, in
their entirety.

FIELD OF THE INVENTION

This disclosure relates generally to displaying matrix codes, and more specifically to
utilizing interlacing to present matrix codes that are visually imperceptible.

SUMMARY

The present disclosure discloses systems and methods for conveying, presenting,
and/or obtaining matrix codes that are visually imperceptible to a user. An electronic device
may obtain an interlaced video segment to transmit to a display device and one or more
matrix codes (such as QR codes) to divide into portions and interlace with the interlaced
video segment. The electronic device may generate a modified interlaced video segment by
including at least a first portion in a first field but not a second field of a first frame, a second
portion in a second field of a second frame but not a first field of the second frame, and so
on such that all of the portions of the matrix code are included in at least a portion of the
modified interlaced video segment.

Subsequently, the electronic device may transmit the modified interlaced video
segment to one or more display devices (whether directly, via one or more other electronic
devices, and so on) for display. As such, when the display device displays the modified
interlaced video segment, the matrix code may be present but not visually perceptible to a
human viewer.

A matrix code reader device may detect and/or record at least part of the modified
video segment displayed by the display device and analyze at least a portion of the modified
video segment to attempt to obtain the matrix code. In attempting to obtain the matrix code
from the portion of the modified video segment, the matrix code reader device may identify
the portions of the matrix code included therein, extract such portions, and combine the
extracted portions to form the matrix code.

If the matrix code is not successfully obtained, the matrix code reader may reattempt
to obtain the matrix code from the portion of the modified video segment, attempt to obtain
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the matrix code from another detected and/or recorded portion of the modified video
segment, detect and/or record another portion of the modified video segment and attempt to
obtain the matrix code from such portion, and so on. However, if the matrix code reader
device successfully obtains the matrix code, the matrix code reader may decode the matrix
code and may perform one or more actions based on the decoded matrix code.

As part of interlacing the matrix code portions with the interlaced video segment, the
electronic device may add one or more indicators to the interlaced video segment to indicate
the presence of the matrix code and/or information about the matrix code that is present
(such as reference points related to the matrix code, boundaries of the matrix code,
functions related to the matrix code, and so on). For example, the processing unit may add
one or more banners, colored dots, guide marks, text messages, and so on which may be
visually recognized by a user. By way of a another example, the electronic device may add
portions of the matrix code to the interlaced video segment in such a way that the portions of
the matrix code have a different display property than the video data of the interlaced video
segment such that they can be more easily identified and extracted by the matrix code
reader device.

In some implementations, the electronic device may divide the matrix code and add
the matrix code to the interlaced video segment according to a predefined matrix code
interlacing pattern. Such an interlacing pattern may specify a specific sequence of exactly
which portions of the matrix code are added to which particular fields of which particular
frames in which particular positions in reference to a selected initial frame. Additionally, a
synchword may be added to an initial frame to identify the start of a sequence to the matrix
code reader device. The matrix code reader device may then use the interlacing pattern to
identify exactly where particular portions of a matrix code are located in the particular fields
of particular frames of a modified interlaced video segment in time and/or position with
reference to the initial frame indicated by the identified synchword.

It is to be understood that both the foregoing general description and the following
detailed description are for purposes of example and explanation and do not necessarily limit
the present disclosure. The accompanying drawings, which are incorporated in and
constitute a part of the specification, illustrate subject matter of the disclosure. Together, the
descriptions and the drawings serve to explain the principles of the disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram illustrating a system for conveying matrix codes.

Figure 2 is a flow chart illustrating a method for presenting matrix codes. This
method may be performed by the system of Figure 1.
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Figure 3 is a flow chart illustrating a method for obtaining matrix codes. This method
may be performed by the system of Figure 1.

Figures 4A-41 are diagrams illustrating a user utilizing a system for conveying matrix
codes. The system may be the system of Figure 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The description that follows includes sample systems, methods, and computer
program products that embody various elements of the present disclosure. However, it
should be understood that the described disclosure may be practiced in a variety of forms in
addition to those described herein.

Electronic devices (such as set top boxes, television receivers, digital video
recorders, digital video disc players, televisions, desktop computers, electronic kitchen
appliances, and so on) may display matrix codes, such as QR codes, for a variety of
purposes. These purposes may include, but are not limited to, connecting users to
information, providing content that is related to an aspect of the electronic device, facilitating
ordering of products or services, assisting users in operating the electronic device, and so
on. To make use of matrix codes displayed by an electronic device, a user may capture the
matrix code utilizing a matrix code reader device. For example, a user may take a picture of
the matrix code using a camera on a cellular telephone. The cellular telephone may include
an application that decodes information from the captured matrix code and performs one or
more actions based on that information (such as displaying the decoded information,
connecting to a web site, transmitting the decoded information to another device, and so on),
an application that transmits the captured matrix code to another device for decoding and
performing actions, and so on.

However, display of matrix codes may require a portion, if not all, of available display
space on a display device. Thus, if a matrix code is displayed, the respective portion of
display space may not be usable for displaying other information, such as content displayed
by the electronic device on the display device. For example, if a matrix code is displayed on
a display device that is displaying video content, the display space occupied by the matrix
code may not be used to display the respective portion of the video content. Essentially, the
matrix code blocks a user’s view of the video content. As such, the length of time that a
matrix code can be displayed is limited as the user is unable to fully view the video content
during that time. However, if the matrix code is not displayed for a long enough period of
time, the user may be unable to capture the matrix code if they so desire.

Interlace is a technique utilized to improve the picture quality of video segment
without consuming extra bandwidth. Instead of transmitting an entire frame of video data to

3
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a display device at a time, multiple fields that each contain a portion of the information for a
frame are sent sequentially to the display device. For example, a Phase Alternate Line
(PAL) based television utilizes two fields of twenty-five lines each to create a frame. For
each frame, one field transmitted to the PAL based television contains information (i.e.,
picture elements to update) regarding the odd lines to display for a frame and the other field
contains the information regarding the even lines. The PAL based television scans fifty
fields per second (or twenty-five frames that each include two fields) every second, resulting
in a display of twenty-five frames per second. Due to the effect of persistence of vision (as
well as afterglow of picture elements and so on), the individual fields and frames are
perceived as a unified video segment.

The present disclosure discloses systems and methods for conveying, presenting,
and/or obtaining matrix codes that are visually imperceptible to a user. An electronic device
may obtain an interlaced video segment to transmit to a display device. The interlaced video
segment may be received from a content provider, retrieved from a storage medium, and so
on. Further, the video segment may not be interlaced when the electronic device obtains the
video segment. As such, the electronic device may divide each of the frames of the video
segment into two or more fields. The electronic device may also obtain one or more matrix
codes (such as QR codes) to divide into portions and interlace with the interlaced video
segment. The electronic device may receive the matrix code to interlace with the interlace
video segment, retrieve the matrix code from a storage medium, and so on. Then, the
electronic device may generate a modified interlaced video segment by including at least a
first portion in a first field but not a second field of a first frame, a second portion in a second
field of a second frame but not a first field of the second frame, and so on such that all of the
portions of the matrix code are included in at least a portion of the modified interlaced video
segment. Subsequently, the electronic device may transmit the modified interlaced video
segment to one or more display devices for display. As such, when the display device
displays the modified interlaced video segment, the matrix code may be present but not
visually perceptible to a human viewer.

A matrix code reader device (such as a smart phone, mobile computer, and so on)
may utilize one or more cameras (such as video cameras, still image cameras, and so on) to
detect and/or record at least part of the modified video segment displayed by the display
device. The matrix code reader device may then analyze at least a portion of the modified
video segment to attempt to obtain the matrix code. In attempting to obtain the matrix code
from the portion of the modified video segment, the matrix code reader device may identify
the portions of the matrix code included therein, extract such portions, and combine the
extracted portions to form the matrix code. If the matrix code reader device is unsuccessful
in obtaining the matrix code, the matrix code reader may reattempt to obtain the matrix code
from the portion of the modified video segment, attempt to obtain the matrix code from
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another detected and/or recorded portion of the modified video segment, detect and/or
record another portion of the modified video segment and attempt to obtain the matrix code
from such portion, and so on. However, if the matrix code reader device successfully
obtains the matrix code, the matrix code reader may decode the matrix code (or transmit the
matrix code to another computing device that decodes matrix codes for the matrix code
reader) and may perform one or more actions based on the decoded matrix code (such as
reporting capture of the matrix code, accessing a website specified by the matrix code).
Hence, the user may be able to capture and utilize the matrix code from the display device
without disruption of his viewing of the video segment as the matrix code may be visually
imperceptible.

Figure 1 is a block diagram illustrating a system 100 for conveying matrix codes. The
system 100 includes a electronic device 101 which may be any electronic device that is
operable to transmit video segments to a display device such as a set top box, a television
receiver, a digital video recorder, a digital video disc player, a television, a computing device,
a content provider head end (such as a television programming provider, a video on demand
provider, and so on), and so on. The system may also include one or more display devices
102 and one or more matrix code readers 103. The display device may be any kind of
display device such as a television, a computer monitor, a cathode-ray tube display, a liquid
crystal display, a plasma display, and so on. The matrix code reader may be any kind of
matrix code reader such as a cellular telephone, a smart phone, a tablet computing device, a
laptop computing device, a personal digital assistant, a barcode reader, a mobile computing
device, and so on.

The electronic device 101 may include one or more processing units 105, one or
more non-transitory storage media 106 (which may take the form of, but is not limited to, a
magnetic storage medium; optical storage medium; magneto-optical storage medium; read
only memory; random access memory; erasable programmable memory; flash memory; and
$0 0n), one or more communication components 107, and one or more output components
108. The processing unit may execute instructions stored in the non-transitory storage
medium to obtain one or more video segments and transmit the video segments to the
display device 102 via the output component. In some instances, the video segments may
be obtained by retrieving the video segments from the non-transitory storage medium. In
other instances, the video segments may be obtained by receiving the video segments from
a video source 104 (which may be a television programming provider, a video on demand
programming provider, a provider which supplies video content to the head end of a
programming provider for further distribution, and so on) via the communication component.
In some instances, the video segments obtained by the electronic device may be interlaced.
However, in other instances the video segments may not be interlaced when obtained by the
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electronic device and the processing unit may execute instructions stored in the non-
transitory storage medium to interlace the video segments.

The processing unit 105 may execute instructions stored in the non-transitory storage
medium 106 to interlace one or more matrix codes (such as QR codes) with the video
segments prior to transmission to the display device 102. The processing unit may interlace
matrix codes with the interlaced video segments and then transmit them to the display
device, store the modified video segments in the non-transitory storage medium for later
transmission to the display device, and so on. The processing unit may divide the matrix
code into portions (which may be any number of portions such as four portions, fifty portions,
six hundred portions, and so on) and generate a modified interlaced video segment by
combining portions of the matrix code with individual fields of the interlaced video segment.

In addition to interlacing the one or more matrix codes with the video segments, in
some implementations the processing unit 105 may be configured to also generate the one
or more matrix codes. In such implementations, the processing unit 105 may generate the
one or more matrix codes based on information such as metadata provided with and/or in
association with the video segments.

Some frames of the interlaced video segment may have one or more portions of the
matrix code added to a first field and not a second field while other frames may have one or
more portions of the matrix code added to a second field and not a first field. In this way, the
potential visual perceptibility of the matrix code in the modified interlaced video signal when
displayed may be reduced. Further, matrix code portions added to sequential frames may
alternate between adding matrix code portions to a first field in a first of the sequential
frames but not a second field and to a second field in a second of the sequential frames but
not a first field. In this way, the potential visual perceptibility of the matrix code in the
modified interlaced video signal when displayed may be even further reduced. It should be
understood that matrix code portions may not be added to a field of every frame in an
interlaced video segment. For example, one or more matrix code portions may be added to
a first field but not a second field of a first frame and to a second field but not a first field of a
second frame where the second frame is several frames subsequent to the first frame and
the intervening frames do not have any matrix code portions added.

Additionally, the processing unit may add portions of the matrix code and/or the
entire matrix code to the interlaced video signal more than once. In some instances, the
processing unit may add one or more particular portions of the matrix code to the interlaced
video signal multiple times for purposes of redundancy in case a portion is not captured one
of the times that it appears. In some implementations, the processing unit may add portions
of the matrix code to the interlaced video signal such that the all of the portions of the matrix
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code are present multiple times throughout the modified interlaced video segment, in some
cases such that a sequence of portions of the matrix code repeat throughout the entire
modified interlaced video segment.

The matrix code reader device 103 may include one or more processing units 109,
one or more non-transitory storage media 110, one or more communication components,
one or more optical detectors 111 (such as still image cameras, video cameras, and so on),
and one or more input/output components 112 (such as one or more displays, keyboards,
mice, buttons, virtual keyboards, network adapters, cellular transmitters/receivers, and so
on). The processing unit may execute instructions stored in the non-transitory storage
medium to utilize the optical detector to detect all or part of the modified video segment
displayed by the display device 102 and/or store all or part of the modified video segment in
the non-transitory storage medium.

The processing unit 109 may also execute instructions stored in the non-transitory
storage medium 110 to identify portions of the matrix code in the detected and/or stored
portions of the modified video segment, extract the portions of the matrix code, and combine
the portions to form the matrix code. The processing unit 109 may determine whether the
extracted portions of the matrix code are complete. If the extracted portions are not
complete, the processing unit may reanalyze the portion of the modified video segment;
analyze a different portion of the modified video segment; detect and/or store an additional
portion of the modified video segment and analyze the additional portion; send a
communications signal to the electronic device 101 (such as via a Bluetooth™ connection,
WiFi connection, and/or other wired and/or wireless communication connection between the
input/output component 112 and the communication component 107) requesting
retransmission of the matrix code (or portions thereof that were not received), instructing not
to transmit one or more matrix codes, and/or repeat one or more intervals for the matrix
code; and/or perform other processing operating which facilitate the capture and use of one
or more matrix codes. If the extracted portions are complete, the processing unit may
combine the portions to form the matrix code and may decode the formed matrix code and
perform one or more actions based thereon, transmit the formed matrix code to a matrix
code decoding computer device 113 via the input/output component 112, , and/or perform
other processing operating which facilitate the capture and use of one or more matrix codes.
Actions that the processing unit may perform based on the formed matrix code may include,
but are not limited to, presenting a confirmation that a matrix code was captured, and/or
accessing a web site specified by information decoded from the formed matrix code. If the
formed matrix code is transmitted to the matrix code decoding computer device, the matrix
code computer device may decode the received matrix code and perform one or more
actions based thereon, including but not limited to those described herein.
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As part of interlacing the matrix code portions with the interlaced video segment, the
processing unit 105 may add one or more indicators to the interlaced video segment to
indicate the presence of the matrix code and/or information about the matrix code that is
present (including, but not limited to, reference points related to the matrix code, boundaries
of the matrix code, and/or functions related to the matrix code). For example, the processing
unit may add one or more banners, colored dots, guide marks, text messages, and other
such indicators that are visually perceptible in the modified interlaced video segment when
displayed on the display device 102 in order to alert a user that a matrix code is present for
potential capture even if the user cannot see the matrix code, indicate to the user what
portion of the display of the display device includes the visually imperceptible matrix code,
and/or provide other such alerts and/or information to the user.

By way of another example, the processing unit may divide the matrix code and add
the matrix code to the interlaced video segment according to one or more predefined matrix
code interlacing patterns. The processing unit may select such a matrix code interlacing
pattern and/or may utilize a specific matrix code interlacing pattern. The matrix code
interlacing pattern may specify a specific sequence of exactly which portions of the matrix
code are added to which particular fields of which particular frames in which particular
positions in reference to a selected initial frame. As such, the processing unit may divide the
matrix code as specified by the matrix code interlacing pattern, select an initial frame for the
sequence, and add particular portions (which may include redundantly adding one or more
portions) of the matrix code to particular fields of particular frames in particular positions of
the particular fields according to the matrix code interlacing pattern. The processing unit
may also add a synchword (which may be any kind of indicator, such as a visual indicator,
that may be identified in a detected and/or stored modified interlaced video segment by the
matrix code reader device 103 as indicating an initial frame in a sequence) to the initial
frame. In some instances, the synchword may identify the matrix code interlacing pattern
used in the modified interlaced video segment. In other instances, the synchword may
identify only the initial frame of a sequence and the matrix code interlacing pattern may be
the default matrix code interlacing pattern utilized by the matrix code reader device to
identify and extract portions of the matrix code from the modified interlaced video segment.
The matrix code interlacing pattern may also specify a number of times to repeat the
sequence in the modified interlaced video segment, which may or may not include insertion
of separate synchwords to identify the initial frame of each repetition of the sequence.
Based on the matrix code interlaced video segment, the matrix code reader device may be
able to identify exactly where particular portions of a matrix code are located in the particular
fields of particular frames of a modified interlaced video segment in time and/or position with
reference to the initial frame indicated by the identified synchword. Thus, the matrix code
reader device may be able to identify and extract the portions of the matrix code from the
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modified interlaced video segment without having to analyze each portion of each frame and
determine respective positions in the matrix code of particular identified portions.

By way of a third example, the processing unit 105 may add portions of the matrix
code to the interlaced video segment in such a way that the portions of the matrix code have
a different display property than the video data of the interlaced video segment. For
example, the portions of the matrix code may be added in such a way that the portions have
a different intensity, brightness, contrast, luminosity, and so on than the video data of the
interlaced video segment. As such, when the matrix code reader device 103 may analyze
fields of the detected and/or stored modified interlaced video segment to identify portions
that have the different display property in order to identify portions of a matrix code.

Although Figure 1 illustrates the electronic device 101 as directly connected to the
display device 102 (such as in implementations where the electronic device is a set top box
and the display device is a television), other arrangements are possible without departing
from the scope of the present disclosure. In various implementations, the electronic device
may transmit the modified interlaced video segment to one or more intermediate electronic
devices which in turn transmit the modified interlaced video segment to the display device.
For example, in various implementations the electronic device may be the head end or other
video processing component operated by a video programming provider (such as a satellite
or cable television programming provider, a video on demand programming provider, and so
on). The head end and/or other video processing component may modify interlaced video
segments as described above and transmit the modified interlaced video segment to
customer set top boxes. The customer set top boxes may then transmit the modified
interlaced video segment received from the video programming provider to a television,
computer monitor, and so on.

Figure 2 illustrates a method 200 for presenting matrix codes. The method 200 may
be performed, for at least one embodiment, by the electronic device 101 of Figure 1. The
flow begins at block 201 and proceeds to block 202 where the electronic device operates.
The flow then proceeds to block 203 where the processing unit 105 determines whether or
not to obtain an interlaced video segment. For example, the processing unit may determine
to obtain an interlaced video segment in response to user input specifying to transmit video
to the display device 102. If so, the flow proceeds to block 204. Otherwise, the flow returns
to block 202 where the electronic device continues to operate.

At block 204, after the processing unit 105 determines to obtain an interlaced video
segment, the processing unit may determine whether or not to interlace a matrix code with
the interlaced video segment. The processing unit may determine to interlace a matrix code
with the interlaced video segment in response to receiving a matrix code to include, based
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on metadata included in the interlaced video segment, and so on. If not, the flow proceeds
to block 205 where the processing unit transmits the interlaced video segment to the display
device 102 via the output component 108 before the flow returns to block 202 where the
electronic device 101 continues to operate. Otherwise, the flow proceeds to block 206.

At block 2086, after the processing unit 105 determines to interlace a matrix code with
the interlaced video segment, the processing unit selects an interlacing pattern to utilize in
interlacing the matrix code with the interlaced video segment. In some implementations, the
electronic device 101 may be configured to only use a single particular interlacing pattern. In
such implementations, selecting the interlacing pattern may be retrieving information
regarding the particular interlacing pattern the electronic device is configured to utilize. The
flow then proceeds to block 207 where the processing unit divides the matrix code into
portions according to the selected interlacing pattern. The flow then proceeds to block 208.
At block 208, the processing unit inserts a synchword into the interlaced video segment
according to the specifications of the selected interlacing pattern. The flow then proceeds to
block 209 where the processing unit inserts the portions of the matrix code in the interlaced
video segment according to the interlacing pattern with reference to the inserted synchword.
Next, the flow proceeds to block 210 where the processing unit inserts a matrix code
indicator to identify the presence and position of the matrix code in the interlaced video
segment to a user. The flow then proceeds to block 211.

At block 211, the processing unit 105 determines whether the interlacing pattern
specifies to repeat the sequence of inserted portions of the matrix code. If not, the flow
proceeds to block 205 where the modified interlaced video segment is transmitted to the
display device 102. Otherwise, the flow returns to block 208 where the processing unit
inserts a synchword into the interlaced video segment according to the specifications of the
selected interlacing pattern. However, it should be understood that in various
implementations instead of returning to block 208 from block 211 when the interlacing
pattern specifies to repeat the sequence of inserted portions of the matrix code, the flow may
return to block 206, block 207, or other blocks in the flow without departing from the scope of
the present disclosure.

Figure 3 illustrates a method 300 for obtaining matrix codes. The method 300 may
be performed, for at least one embodiment, by the matrix code reader device 103 of Figure
1. The flow begins at block 301 and proceeds to block 302 where the matrix code reader
device operates. The flow then proceeds to block 303 where the processing unit 109
determines whether or not to attempt to capture a matrix code. The processing unit may
determine to attempt to capture a matrix code based on user input received via the
input/output component 112. If so, the flow proceeds to block 304. Otherwise, the flow
returns to block 302 where the matrix code reader continues to operate.

10
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At block 304, the processing unit 109 begins its attempt to capture a matrix code by
utilizing the optical detector 111 to capture an image of at least a portion of a video segment
displayed on the display device 102. The flow then proceeds to block 305 where the
processing unit receives the image captured by the optical detector 111 and analyzes the
captured image using, for example, pattern recognition software to detect and decode a
synchword in the captured portion of the video segment. The flow then proceeds to block
306. At block 306, the processing unit determines from the detected and decoded synch
word the interlacing pattern utilized by the captured portion of the video segment. In some
implementations, the processing unit may determine the interlacing pattern utilized by the
captured portion of the video segment by analyzing the identified synchword. In other
implementations, the processing unit may be configured to utilize a specified interlacing
pattern. As such, the processing unit may determine the interlacing pattern by retrieving
information regarding the specific interlacing pattern. The specified interlacing pattern may
be set for a particular electronic device 101, selected from a range of optional interlacing
patterns, downloaded from time to time, or otherwise updated, modified and/or selected
using commonly available system configuration update processes. The flow then proceeds
to block 307 where the processing unit extracts portions of the matrix code at least based on
the determined interlacing pattern with reference to the synchword. The flow then proceeds
to block 308.

At block 308, the processing unit 109 determines whether all portions of the matrix
code have successfully been extracted. In some implementations, the processing unit may
determine whether all portions of the matrix code have been successfully extracted by
analyzing the interlacing pattern to determine if portions were expected that were not
extracted. In other implementations, the processing unit may match the portions extracted
against their respective positions in the matrix code to determine if there are any positions in
the matrix code which do not have matching extracted portions. If all portions of the matrix
code have been extracted, the flow proceeds to block 309. Otherwise, the flow returns to
block 305 where the processing unit detects a synchword in the captured portion of the video
segment. However, in other implementations, instead of the flow returning from block 308 to
block 305 if all portions of the matrix code have not been extracted, the flow may return to
block 304, 306, 307, or other blocks in the flow without departing from the scope of the
present disclosure.

At block 309, after the processing unit 109 determines that all portions of the matrix
code have been extracted, the processing unit combines the extracted portions to form the
matrix code. The flow then proceeds to block 310 where the processing unit decodes the
matrix code.
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The flow then proceeds to block 311 where the processing unit 109 determines
whether or not to perform one or more actions based on the decoded matrix code. The
processing unit may determine to perform one or more actions based on the decoded matrix
code according to information decoded from the matrix code, user preferences stored in the
non-transitory storage medium 110, and so on. If not, the flow returns to block 302 where
the matrix code reader 103 continues to operate. Otherwise, the flow proceeds to block 312
where the processing unit performs the one or more actions. The flow then returns to block
302 where the matrix code reader continues to operate.

Figures 4A-4l illustrate a user 404A-4041 utilizing a system 400A-400I for conveying
matrix codes. The system 400A-4001 may be the system of Figure 1. In Figure 4A, a user
404A with a smart phone 405A is watching a PAL based television 402A which is displaying
video programming provided by a set top box 401A on a screen 403A. As depicted, a
commercial for an automobile is depicted on the screen.

The video segment for the commercial provided by the set top box 401A to the
television 402A is an interlaced video segment that comprises multiple frames, each frame
including two fields. The first field contains the odd lines for the respective frame and the
second line contains the even. The television displays fifty fields per second for a frame rate
of twenty-five frames per second. Additionally, the set top box interlaced a QR code into the
interlaced video segment according to an interlacing pattern. As specified by the interlacing
pattern, the set top box divided the QR code into a number of portions and included the
portions in fields of the interlaced video segment in sequences that repeat continuously
throughout the automobile commercial after the visual appearance of a QR code indicator
407B (as seen in Figure 4B), which the set top box also inserted in the interlaced video
segment.

As illustrated in Figure 4B, the QR code indicator includes triangular elements that
indicate the boundaries of the QR code, or the portion of the screen 403B which the user
may need to capture in order to capture the QR code, along with a text message indicating
that a QR code is present. The user 404B may utilize the smart phone 405B to capture a
portion of the video that is displayed on the screen as indicated to that user by the QR code
indicator.

Figure 4C depicts a close up of the screen 403C which is displaying a frame of the
video segment of the automobile commercial. Figure 4D depicts what the QR code 408D
that is interlaced into the video segment would look like if the QR code were displayed on
the screen 403D all at one time. As can be seen, the QR code would disrupt viewing of the
automobile commercial if shown all at one time such that the QR code was visually
perceptible. Figure 4E illustrates the odd lines of the frame illustrated in Figure 4C that are
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contained in a first field. Figure 4F illustrates the even lines of the frame illustrated in Figure
4C that are contained in a second field.

Figure 4G illustrates the first field of the frame illustrated in Figure 4C after a portion
of the QR code 408G is added. The second field would still look like Figure 4F as a portion
of the matrix code is not added to the second field.

However, a frame immediately subsequent to the frame illustrated in Figure 4C which
still shows the same video data as the frame illustrated in Figure 4C does not include a
portion of the QR code in the first field and would resemble Figure 4E. Further, the frame
immediately subsequent to the frame illustrated in Figure 4C does include a portion of the
QR code 408H, as illustrated in Figure 4H.

As illustrated, the user 4041 may utilize the smart phone 405l to capture a portion of
the video that is displayed on the screen as indicated to that user by the QR code indicator
4071. The smart phone may then analyze the captured portion of the video to identify and
extract the portions of the QR code included in the captured portion of the video, combine
the portions to form the QR code, decode the QR code, and present a message 409l on a
screen 4061 of the smart phone indicating that the QR code has been captured.

Thus, the user 404 is unlikely to miss capturing and utilizing the QR code 408 due to
the QR code being shown for too short a period of time as the QR code is displayed
throughout the automobile commercial. However, because the QR code is interlaced with
the video data of the automobile commercial, the user does not have their vision of the
automobile commercial obscured by the QR code. The user can capture the QR code at his
leisure at any time during the automobile commercial and still be able to view the automobile
commercial uninterrupted.

In the present disclosure, the methods disclosed may be implemented as sets of
instructions or software readable by a device. Further, it is understood that the specific order
or hierarchy of steps in the methods disclosed are examples of sample approaches. In other
embodiments, the specific order or hierarchy of steps in the method can be rearranged while
remaining within the disclosed subject matter. The accompanying method claims present
elements of the various steps in a sample order, and are not necessarily meant to be limited
to the specific order or hierarchy presented.

The described disclosure may be provided as a computer program product, or
software, that may include a non-transitory machine-readable medium having stored thereon
instructions, which may be used to program a computer system (or other electronic devices)
to perform a process according to the present disclosure. A non-transitory machine-
readable medium includes any mechanism for storing information in a form (e.g., software,
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processing application) readable by a machine (e.g., a computer). The non-transitory
machine-readable medium may take the form of, but is not limited to, a magnetic storage
medium (e.g., floppy diskette, video cassette, and so on); optical storage medium (e.g., CD-
ROM); magneto-optical storage medium; read only memory (ROM); random access memory
(RAM); erasable programmable memory (e.g., EPROM and EEPROM); flash memory; and
SO on.

It is believed that the present disclosure and many of its attendant advantages will be
understood by the foregoing description, and it will be apparent that various changes may be
made in the form, construction and arrangement of the components without departing from
the disclosed subject matter or without sacrificing all of its material advantages. The form
described is merely explanatory, and it is the intention of the following claims to encompass
and include such changes.

While the present disclosure has been described with reference to various
embodiments, it will be understood that these embodiments are illustrative and that the
scope of the disclosure is not limited to them. Many variations, modifications, additions, and
improvements are possible. More generally, embodiments in accordance with the present
disclosure have been described in the context or particular embodiments. Functionality may
be separated or combined in blocks differently in various embodiments of the disclosure or
described with different terminology. These and other variations, modifications, additions,
and improvements may fall within the scope of the disclosure as defined in the claims that
follow.
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CLAIMS:
1. A method for presenting matrix codes, the method comprising:

obtaining an interlaced video segment, utilizing at least one processing unit,
comprising a sequence of frames of video data that each include at least a first field and a
second field wherein the first field for each respective frame includes a first portion of
information to display for the respective frame and the second field for each respective frame
includes a second portion of the information to display for the respective frame;

generating a modified interlaced video segment, utilizing the at least one processing
unit, by combining at least one matrix code with the interlaced video signal such that:

at least a first portion of the at least one matrix code is included in the
first field of a first frame of the sequence of frames and not in the second field
of the first frame, and

at least a second portion of the at least one matrix code is included in
the econd field of a second frame of the sequence of frames and not in the
first field of the second frame,

wherein all of the at least one matrix code is included in at least a portion of the modified
interlaced video segment; and

transmitting the modified interlaced video segment to at least one display device
utilizing the at least one processing unit wherein the at least one matrix code can be
captured utilizing at least one matrix code reader device by detecting the at least a portion of
the modified interlaced video segment that includes the at least one matrix code when
displayed by the at least one display device and extracting the at least one matrix code from
the at least a portion of the modified interlaced video segment and wherein the at least one
matrix code is visually imperceptible by a user viewing the at least a portion of the modified
interlaced video segment when displayed by the at least one display device.

2. The method of claim 1, wherein the second frame is immediately subsequent
to the first frame in the sequence of frames.

3. The method of claim 1, wherein said operation of generating a modified
interlaced video segment, utilizing the at least one processing unit, by combining the at least
one matrix code with the interlaced video signal further comprises:
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adding an indicator to the modified interlaced video segment that indicates at least
one of presence of the at least one matrix code in the modified interlaced video segment, at
least one reference point corresponding to the at least one matrix code, or at least one
boundary of the at least one matrix code in the modified interlaced video segment.

4, The method of claim 1, wherein the first portion of the at least one matrix
code is included in at least two frames of the at least a portion of the modified interlaced
video segment.

5. The method of claim 1, wherein the first portion of the at least one matrix
code includes a display property that is different from that of the video data.

6. The method of claim 1, wherein said operation of generating a modified
interlaced video segment, utilizing the at least one processing unit, by combining the at least
one matrix code with the interlaced video signal further comprises:

including specific portions of the at least one matrix code in specific positions
in specific first fields and second fields of specific frames of the sequence of frames in
relation to an initial frame of the sequence of frames according to a predefined matrix code
interlacing pattern.

7. The method of claim 6, wherein adding a synchword to the initial frame that
identifies a start of the predefined matrix code interlacing pattern.

8. The method of claim 1, wherein all of the at least one matrix code is also
included in at least one additional portion of the modified interlaced video segment.

9. A method for obtaining matrix codes, the method comprising:

detecting, utilizing at least one matrix code reader device, at least a portion of an
interlaced video segment displayed on a display device that includes at least one matrix
code wherein:

the interlaced video segment comprises a sequence of frames of video data
that each include at least a first field and a second field wherein the first field for each
respective frame includes a first portion of information to display for the respective
frame and the second field for each respective frame includes a second portion of the
information to display for the respective frame, and

the first field of a first frame of the sequence of frames but not the second
field of the first frame includes at least a first portion of the at least one matrix code
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and the second field of a second frame of the sequence of frames but not the first
field of the second frame includes at least a second portion of the at least one matrix
code;

extracting, utilizing the at least one matrix code reader device, at least the first
portion of the at least one matrix code and the second portion of the at least one matrix code
from the detected at least a portion of the interlaced video segment; and

combining at least the first portion of the at least one matrix code and the second
portion of the at least one matrix code to form the at least one matrix code utilizing the at
least one matrix code reader device.

10. The method of claim 1, wherein said operation of extracting, utilizing the at
least one matrix code reader device, at least the first portion of the at least one matrix code
and the second portion of the at least one matrix code from the detected at least a portion of
the interlaced video segment further comprises at least one of:

identifying an indictor in the detected at least a portion of the interlaced video
segment that indicates at least one of presence of the at least one matrix code in the
interlaced video segment, at least one reference point corresponding to the at least one
matrix code, or at least one boundary of the at least one matrix code in the interlaced video
segment;

identifying a display property of an element of a frame that is different from that of the
video data in the frame;

identifying a synchword included in an initial frame that identifies a start of a
predefined matrix code interlacing pattern that was utilized to include specific portions of the
at least one matrix code in specific positions in specific first fields and second fields of
specific frames of the sequence of frames.

11. A system for conveying matrix codes, comprising:
an electronic device comprising:

a obtaining component that obtains an interlaced video signal that
comprises a sequence of frames of video data that each include at least a
first field and a second field wherein the first field for each respective frame
includes a first portion of information to display for the respective frame and
the second field for each respective frame includes a second portion of the
information to display for the respective frame;
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at least one processing unit that generates a modified interlaced video
segment by combining at least one matrix code with the interlaced video
signal such that at least a first portion of the at least one matrix code is
included in the first field of a first frame of the sequence of frames but not in
the second field of the first frame, at least a second portion of the at least one
matrix code is included in the second field of a second frame of the sequence
of frames but not in the first field of the second frame, and all of the at least
one matrix code is included in at least a portion of the modified interlaced
video segment; and

at least one output component that transmits the modified interlaced
video segment to at least one display device; and

at least one matrix code reader device comprising:

at least one optical detector that detects the at least a portion of the
modified interlaced video segment displayed by the at least one display device; and

at least one matrix code reader device processing unit that extracts at least
the first portion and the at least the second portion of the at least one matrix code
from the detected at least a portion of the modified interlaced video segment and
combines the at least the first portion and the second portion to form the at least one
matrix code;

wherein the at least one matrix code is visually imperceptible by a user viewing the at
least a portion of the modified interlaced video segment when displayed by the at least one
display device.

12. The system of claim 11, wherein the at least one matrix code reader device
processing unit performs at least one of decoding the formed at least one matrix code or
transmitting the formed at least one matrix code to a decoder device utilizing at least one
output device.

13. The system of claim 11, wherein the at least one processing unit includes
specific portions of the at least one matrix code in specific positions in specific first fields and
second fields of specific frames of the sequence of frames in relation to an initial frame of the
sequence of frames according to a predefined matrix code interlacing pattern and adds a
synchword to the initial frame that identifies a start of the predefined matrix code interlacing
pattern.
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14. The system of claim 13, wherein the at least one matrix code reader device
processing unit identifies the synchword and extracts the at least the first portion and the at
least the second portion of the at least one matrix code from the detected at least a portion
of the modified interlaced video segment based on their relation to the initial frame according
to the predefined matrix code interlacing pattern.

15. The system of claim 13, wherein predefined matrix code interlacing pattern
specifies to include a redundant version of the first portion of the at least one matrix code in
at least one of the first field of at least a third frame of the sequence of frames or the second
field of the at least a third frame.

16. The system of claim 11, wherein the at least one matrix code is included
multiple times in the modified interlaced video segment.

17. The system of claim 11, wherein the at least one optical detector comprises at
least one of a stillimage camera or a video camera.

18. The system of claim 11, wherein the first portion of the at least one matrix
code includes a display property that is different from that of the video data and the at least
one matrix code reader device processing unit identifies the display property and utilizes the
identified display property in extracting the at least the first portion and the at least the
second portion of the at least one matrix code from the detected at least a portion of the
modified interlaced video segment.

19. The system of claim 11, wherein the at least one processing unit adds an
indicator to the modified interlaced video segment that indicates at least one of presence of
the at least one matrix code in the modified interlaced video segment, at least one reference
point corresponding to the at least one matrix code, or at least one boundary of the at least
one matrix code in the modified interlaced video segment.

20. The system of claim 19, wherein the at least one matrix code reader device
processing unit identifies the indicator and utilizes the identified indicator in extracting the at
least the first portion and the at least the second portion of the at least one matrix code from
the detected at least a portion of the modified interlaced video segment.

21, A video signal produced by a process comprising the operations of:

obtaining an interlaced video segment that comprises a sequence of frames of video
data that each include at least a first field and a second field wherein the first field for each
respective frame includes a first portion of information to display for the respective frame and
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the second field for each respective frame includes a second portion of the information to
display for the respective frame;

generating a modified interlaced video segment by combining at least one matrix
code with the interlaced video signal such that:

at least a first portion of the at least one matrix code is included in the
first field of a first frame of the sequence of frames and not in the second field
of the first frame, and

at least a second portion of the at least one matrix code is included in
the second field of a second frame of the sequence of frames and not in the
first field of the second frame,

wherein all of the at least one matrix code is included in at least a
portion of the modified interlaced video segment; and

wherein when the modified interlaced video segment is displayed by at least one
display device the at least one matrix code can be captured utilizing at least one matrix code
reader device by:
detecting the at least a portion of the modified interlaced video segment that
includes the at least one matrix code, and

extracting the at least one matrix code from the at least a portion of the
modified interlaced video segment; and

wherein the at least one matrix code is visually imperceptible by a user viewing the at least a
portion of the modified interlaced video segment when displayed by the at least one display
device.
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