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500
The vendor ACR/cloud matching service or 502

system provides fingerprint profile to end-
user device

!

The vendor ACR cloud/matching service or
system receives indication that the same 504

content is to be provided by other network L/
television stations

!

The vendor ACR cloud/matching service or
system generates profile update comprising | 506
additional fingerprinting locations
corresponding to region where network logo
is displayed based upon information sent to
the ACR vendor system by the broadcast
ACR system apriori that may comprise show
scheduling information, time to invoke new
profile, actual content of the logo, and so on.

!

The vendor ACR cloud/matching service or
system communicates profile update to end-
user device to enable identification of the
particular network station providing the
content displayed by user-end device

508
L/

FIG. 5A
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520

The vendor ACR cloud/matching service or
system receives indication that fingerprints
taken by end-user device match content
provided by more than one network station

!

The vendor ACR cloud/matching service or
system generates a new profile or a profile
update comprising additional fingerprinting
locations corresponding to a region where
network logo is displayed based on profile
information provided by the broadcast ACR
system. This may be in response to a
realtime request or sent to the vendor ACR/
cloud matching service or system

!

The vendor ACR cloud/matching service or
system communicates profile update to end-
user device to enable identification of the
particular network station providing the
content displayed by user-end device

FIG. 5B
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540

The vendor ACR cloud/matching
service or system generates profile
comprising fingerprinting locations

corresponding to region where network
logo is displayed based on information
provided by the broadcast ACR
system

US 2014/0282670 Al

542
L/

!

The vendor ACR cloud/matching
service or system generates indication
to end-user device to automatically
use fingerprint locations in profile

544
|/

!

The vendor ACR cloud/matching
service or system communicates
profile and indication to end-user
device to enable identification of
network station providing content
displayed by user-end device

546
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METHOD AND SYSTEM FOR DETECTING
AND RESOLVING CONFLICTS IN AN
AUTOMATIC CONTENT RECOGNITION

BASED SYSTEM
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Certain embodiments of the invention relate to digi-

tal audio/video content recognition. More specifically, certain
embodiments of the invention relate to a method and system
for detecting and resolving overlay conflicts in an automatic
content recognition based system.

Sep. 18,2014

BACKGROUND

[0026] Smart or connected televisions (TVs) may receive
data from data networks that allow a viewer to not only access
broadcast digital content, but to also receive multimedia con-
tent.

[0027] Further limitations and disadvantages of conven-
tional and traditional approaches will become apparent to one
of skill in the art, through comparison of such systems with
some aspects of the present invention as set forth in the
remainder of the present application with reference to the
drawings.

BRIEF SUMMARY OF THE INVENTION

[0028] A method and system for detecting and resolving
overlay conflicts in an automatic content recognition based
system, substantially as shown in and/or described in connec-
tion with at least one of the figures, as set forth more com-
pletely in the claims.

[0029] These and other advantages, aspects and novel fea-
tures of the present invention, as well as details of an illus-
trated embodiment thereof, will be more fully understood
from the following description and drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWINGS

[0030] FIG. 1 is a high-level block diagram that illustrates
an exemplary automatic content recognition system, which
may be utilized for detecting and resolving overlay conflicts,
in accordance with an exemplary embodiment of the inven-
tion.

[0031] FIG. 2A and FIG. 2B are each a block diagram that
illustrates details of an exemplary automatic content recog-
nition system, which may be utilized for detecting and resolv-
ing overlay conflicts, in accordance with an exemplary
embodiment of the invention.

[0032] FIG. 2C is a diagram that illustrates a conflict with
concurrent display of overlays, in accordance with an exem-
plary embodiment of the invention.

[0033] FIG. 2D is a diagram that illustrates the positioning
or relocation of an ACR overlay to prevent a conflict, in
accordance with an embodiment of the invention.

[0034] FIG. 2E is a diagram that illustrates the sizing or
resizing of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention.

[0035] FIG. 2F is a diagram that illustrates deferring pre-
sentation of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention.

[0036] FIG. 2G is a diagram that illustrates canceling pre-
sentation of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention.

[0037] FIG. 3A is a diagram that illustrates an exemplary
detection of logo identification based on automatic content
recognition, in accordance with embodiments of the inven-
tion.

[0038] FIG. 3B is a diagram that illustrates an exemplary
detection of logo identification based on automatic content
recognition, in accordance with embodiments of the inven-
tion.

[0039] FIG. 4A is a block diagram that illustrates an exem-
plary real-time event manager (RTEM), in accordance with
an exemplary embodiment of the invention.
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[0040] FIG. 4B is a block diagram that illustrates an exem-
plary real-time fingerprint server (RTFS), in accordance with
an exemplary embodiment of the invention.

[0041] FIG.5A is a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various embodiments of the
invention.

[0042] FIG. 5B is a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various embodiments of the
invention.

[0043] FIG.5Cis a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various embodiments of the
invention.

[0044] FIG. 61isaflow chartillustrating exemplary steps for
detecting and resolving overlay conflicts in an automatic con-
tent recognition based system, in accordance with an exem-
plary embodiment of the invention.

[0045] FIG.7isaflow chartillustrating exemplary steps for
detecting and resolving overlay conflicts in an automatic con-
tent recognition based system, in accordance with an exem-
plary embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0046] Certain embodiments of the invention may be found
in a method and system for detecting and resolving overlay
conflicts in an automatic content recognition based system. In
accordance with various embodiments of the invention, a
device that handles operations for automatic content recog-
nition is operable to detect utilizing the automatic content
recognition operations, a conflict on a channel with concur-
rent presentation of a first overlay and a second overlay on the
device. The device may be referred to as an ACR-enabled
device. The device may modify the presentation of the first
overlay and/or the second overlay for the channel based on the
detection. The device may utilize the automatic content rec-
ognition operations to determine an identity of the channel
based on a unique identifier, for example a channel logo, that
is associated with the channel and is presented on the channel.
The device may utilize the automatic content recognition
operations to determine a location where the first overlay
and/or the second overlay is presented for the channel based
on the determined identity of the channel. In instances where
the contflict is detected, the device may utilize the automatic
content recognition operations to determine one or more cor-
responding new locations for presenting the first overlay and/
or the second overlay for the channel in order to resolve the
conflict. The one or more corresponding new locations may
be based upon a region constraint map for a particular chan-
nel. The device may relocate the first overlay and/or the
second overlay from the determined location where the first
overlay and the second overlay is presented to one or more
corresponding new locations.

[0047] The device may utilize the automatic content recog-
nition operations to determine a corresponding size of the first
overlay and/or the second overlay for the channel. If the
conflict is detected, the device may be operable to determine
anew size of the first overlay and/or the second overlay for the
channel in order to resolve the conflict. The device may resize
the first overlay and/or the second overlay for the channel
based on the determined new size. In one embodiment of the
invention, if the conflict is detected, the device may defer
presentation of one of the first overlay and/or the second

Sep. 18,2014

overlay for the channel. In another embodiment of the inven-
tion, if the conflict is detected, the device is operable to cancel
presentation of one of the first overlay and/or the second
overlay for the channel.

[0048] Various embodiments of the invention provide a
system architecture that implements the ACR abstraction
layer based on utilizing a real-time event manager (RTEM) to
communicate with a plurality of real-time fingerprint servers
(RTFSs). The RTEM may operate as a triggering mechanism
that provides events (i.e., event identifier and corresponding
data) to the plurality of real-time fingerprint servers (RTFSs),
each of which associates the event(s) to the corresponding
fingerprints of the broadcast network. Each RTFS may
employ a different fingerprinting technology. At least por-
tions of the system architecture can be synchronized using a
network/broadcast time server, which is also referred to as a
network protocol time (NTP) server. That is, the RTEM and
the fingerprinting servers may operate based on a common
reference clock provided by the NTP server. Each of the
fingerprint servers may generate a set of video fingerprints in
real time from a network television feed by utilizing a video
fingerprint technology that is different from the technology
utilized by any of the other fingerprint servers. The different
fingerprinting technologies may be from different finger-
printing vendors, for example. The fingerprint servers may
also be referred to as real-time fingerprint servers (RTFSs). A
monitor application in the ACR system may be operable to
assign one or more interactive event identifiers to the RTEM
by associating an NTP broadcast time to a fingerprint that is
then propagated to other fingerprint systems (e.g., fingerprint
servers) via an application programming interface (API). The
fingerprint servers may communicate the sets of video finger-
prints and interactive event identifiers to corresponding fin-
gerprint match systems, which in turn may communicate with
devices that utilize the same video fingerprint technology as
the corresponding fingerprint server.

[0049] The assignment of the event identifiers is based on a
broadcast NTP time corresponding to each identified event.
The event identifiers may provide information about different
interactive events that may take place in a connected televi-
sion such as and ACR-enable smart TV. A connected TV may
refer to, for example, a television that has internet access
and/or is capable of running applications. The event identifi-
ers may also be referred to as interactive event identifiers
(IDs), for example. The event identifiers may be determined
in real time from a director’s input for live programming,
apriori from a predetermined network schedule, or from pre-
viously ingested content with interactivity defined (e.g.,
offline content). When determined from previously ingested
content, the interactive event identifiers may be determined
using a video fingerprinting process that is separate from
those utilized by the fingerprint servers. This process may
rely on any of the video fingerprinting technologies utilized
by the fingerprint servers or on a different technology alto-
gether

[0050] The abstraction layer may refer to, for example, the
ability of an ACR system to assign the same event identifiers
to different sets of video fingerprints that are generated by
different video fingerprint technologies. That is, by appropri-
ately timing the assignment of event identifiers to multiple
sequences of video fingerprints that are generated from the
same video content but with different video fingerprinting
technologies, a single ACR system is able to support video
fingerprinting technologies from multiple vendors. This
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approach allows the ACR system to be both flexible and
scalable with respect to fingerprint technology vendors.
[0051] Fingerprinting, and more particularly ACR finger-
printing, may refer to a process by which features of a video
frame or a set thereof, and/or of an audio frame or a set
thereof, may be analyzed to create representations (i.e., fin-
gerprints) for each piece of content, for example. The finger-
prints may be unique to each piece or sequence of content and
may be highly robust against broadcast distortions such as
re-encoding, aspect ratio, frame rate, up/down conversion,
and pitch correction, to name a few. The fingerprints may be
stored in a reference database in the ACR system such that
unidentified content (e.g., content from a live network televi-
sion feed or broadcast) may be identified by comparing fin-
gerprints taken of the unidentified content with the stored
fingerprints.

[0052] Once the event identifiers have been assigned by the
monitor application and communicated to the real-time fin-
gerprint servers via the real-time event manager, the real-time
fingerprint servers may communicate the video fingerprints
and the assigned event identifiers to corresponding finger-
print match systems. In some instances, the fingerprint match
systems may be operated by a third party (e.g., television
manufacturers, vendors etc.) as hosted services over the Inter-
net (e.g., cloud computing, etc.). Each of the fingerprint
match systems may communicate with devices (e.g., con-
nected TVs, tablets, smartphones, etc.) that utilize the same
video fingerprint technology utilized by the fingerprint server
that corresponds to that fingerprint match system. These
devices may be referred to as viewer or end user devices, for
example.

[0053] The fingerprint match systems receive video finger-
prints from the end-user devices and compare them to the
ones received from the real-time fingerprint servers. When a
match occurs, the fingerprint match systems may notify the
end-user devices that an interactive event is to take place if
there is an event identifier that corresponds to the matched
video fingerprints.

[0054] As described above, automatic content recognition
may be utilized across several platforms, including connected
TVs from various manufacturers as well as smartphones and
tablets. Since television viewing may be rapidly evolving
from a single-screen experience to a multiple-screen experi-
ence, television networks may need to automatically identify
the context of what a viewer is watching and the time in the
program, both during a live television broadcast and in sub-
sequent viewings such as when a program is being repro-
duced by a digital video recorder (DVR). In multi-screen
viewing experiences, for example, companion applications
on second-screen devices may also be utilized to interact with
the television programming by using fingerprint technology
that is available in the second-screen device or by pairing the
second-screen device with the connected TV.

[0055] Having the ability to identify context and program
timing may enable a network to increase audience engage-
ment, extend viewing times, and provide program sponsors
additional ways to engage with the audience, such as offering
viewers personalized advertising offers or creating a second-
screen experience during an advertisement break. These fea-
tures may be implemented by having a central video finger-
print repository and management platform that facilitates
triggering interactive events across various platforms regard-
less of the ACR vendor solution (e.g., fingerprinting technol-
ogy). For example, an ACR system may utilize a single broad-
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cast ACR solution to support connected TVs from multiple
vendors as well as second-screen devices running companion
applications.

[0056] There may be instances in which the vendors of
connected TVs and supporting services are not able to asso-
ciate an event with a fingerprint. Instead, those vendors may
support the association of the content being viewed with a
timeline. Accordingly, an ACR system may need to support
timeline association in addition to event-to-fingerprint asso-
ciation. For timeline association, for example, the ACR sys-
tem may be operable to create and provide a timeline that
spans the duration of a program or show. The timeline can be
distributed to the corresponding connected TVs supported by
the vendors through vendor servers. With the timeline avail-
able, the connected TV can launch an event when the appro-
priate point in the timeline is reached.

[0057] Below are described various examples of aspects
related to an ACR system that utilizes an architecture based
on the abstraction layer. These exemplary aspects may com-
prise the system architecture, processes, APIs, and/or web-
based services.

[0058] FIG. 1 is a high-level block diagram that illustrates
an exemplary automatic content recognition system, which
may be utilized for detecting and resolving overlay conflicts,
in accordance with an exemplary embodiment of the inven-
tion. Referring to FIG. 1, there is shown an ACR system 100
comprising an abstraction layer that is operable to support
fingerprinting technology from multiple vendors. The ACR
system 100 may be operable to identify a network television
station that provides content for display on a viewing screen
based on the logo, symbol, sign, watermark, and/or text that
are typically utilized to represent the network television sta-
tion.

[0059] The ACR system 100 may comprise an offline fin-
gerprint module 110, a monitor application module 115, a
real-time event manager (RTEM) 120, a plurality of RTFSs
122, . . ., 124, fingerprint match systems 130, end-user
devices 140, an applications and analytics module 150, and a
timeline/event creation module 160. In some instances, at
least some of the functions of the monitor application module
115 and of the RTEM 120 may be combined and may be
provided by a common device or component of the ACR
system 100.

[0060] The ACR system 100 may also comprise an NTP
server 170 that is operable to provide synchronization to
various parts of the ACR system 100 via a common reference
clock. For example, the NTP server 170 may be operable to
synchronize the operation of the RTEM 120 with the opera-
tion of the RTFSs 122, . . ., 124. The operations of the NTP
server 170 may be based on, for example, the Internet Engi-
neering Task Force (IETF) RFC 5905 “Network Time Proto-
col Version 4: Protocol and Algorithms Specification.”
[0061] The offline fingerprint module 110 may comprise
suitable logic, circuitry, code, and/or interfaces that may be
operable to handle the offline fingerprinting portion of the
operations performed by the ACR system 100. The offline
fingerprint module 100 may be operable to receive pre-re-
corded or offline content such as commercials, programs, and
promotions, for example. In this regard, the offline fingerprint
module 100 may be able to ingest and process content with
defined interactivity. The monitor application module 115
may comprise suitable logic, circuitry, code, and/or interfaces
that may be operable to process a network television feed and
the content handled by the offline fingerprint module 110 to
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create a real-time timeline and/or real-time event triggers.
During the process, the monitor application module 115,
and/or the timeline/event creation module 160, may interact
with backend analytics databases that comprise user-engage-
ment data, for example. Some of the operations that may be
performed by the offline fingerprint module 110 may com-
prise, for example, ingest operations, storage operations,
monitoring operations, and/or content version comparison
operations.

[0062] The RTEM 120 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to manage
real-time events based on inputs provided by one or more
sources. For example, the RTEM 120 may be operable to
manage real-time events based on events stored in an inter-
active timeline archive, a network schedule, and/or those
provided by an interactive director that may assign interactive
event [Ds to live programming as the network television feed
is being fingerprinted in real time. Moreover, the RTEM 120
may be operable to trigger interactive events in legacy sys-
tems and/or in web-based systems. The RTEM 120 may be
referred to as a real-time event trigger infrastructure, for
example. The RTEM 120 may comprise a real-time event
inserter (RTEI) (not shown), which is operable to insert the
events into the RTFSs 122 .. . 124.

[0063] Inaccordance with an embodiment of the invention,
the RTEM 120 may be operable to instruct the monitor appli-
cation module 115, and/or the timeline/event creation module
160 to record the fingerprints associated with a live program
as well as to store the corresponding set of events created
during the live program in the interactive timeline archive.
This enables playback of the program with interactivity even
after expiration of the corresponding fingerprints in the ven-
dor’s third party database. This may occur in instances when
there is a re-broadcast of the live event at a subsequent date. In
the case of timeline based devices, the events may be stored
and timeline retrieval may be enabled even during the active
window of the corresponding fingerprints since there will be
no available event-to-fingerprint association.

[0064] Inaccordance with an embodiment of the invention,
the RTEM 120 may be operable to receive one or more inputs
from a user (e.g., an interactive director), and to generate
based on those inputs, interactive event identifiers that can be
communicated to the fingerprint servers where they can be
associated with or assigned to the video fingerprints gener-
ated by the fingerprint servers. The RTEM 120 may be oper-
able to communicate the interactive event identifiers to a
television system (e.g., legacy system) and/or to a web sys-
tem. The interactive event identifiers may be utilized in the
television system and/or in the web system to trigger interac-
tive events. Moreover, the communication of the interactive
event identifiers may be based on one or more of an EBIF, an
HTTP live streaming (HLS), a satellite network protocol, or
some other protocol.

[0065] In an embodiment of the invention, the Real-time
event manager 120 may be operable to generate one or more
signals that provide instructions to the RTFSs 122, ..., 124 to
enable the identification of a network television station based
on the logo, symbol, sign, watermark, and/or text that are
typically utilized to represent the network television station.
The instructions may be related to information that is to be
generated and/or provided to the end-user devices 140 for
network television station identification. The instructions
may indicate the type of information that is to be provided to
the end-user devices 140 and/or when such information is to
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be provided. In some instances, a portion of the ACR system
100 other than the Real-time event manager 120, or in con-
junction with the Real-time event manager 120, may generate
the signals for providing instructions to the RTFSs 122, . . .,
124.

[0066] The RTFSs 122, ..., 124 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to handle fingerprinting and fingerprint communications to
the fingerprint match systems 130. Since each vendor or
television manufacturer is likely to utilize its own fingerprint
technology, each of the RTFSs 122, . . ., 124 may be a
dedicated server for each of the fingerprint technologies sup-
ported by the ACR system 100. In some embodiments of the
invention, a portion of the RTFSs 122, . . ., 124 may be
operable to perform video fingerprinting while the remaining
portion of the RTFSs 122, . . ., 124 may be operable to
perform audio fingerprinting or some combination thereof.
Fingerprint technologies from multiple vendors may utilize
different computations to perform fingerprinting of video
and/or audio frames. For example, each fingerprint technol-
ogy may utilize a specific set of algorithms, parameters,
operations, and/or data processing methods, for example.

[0067] In anembodiment of the invention, the RTFSs 122,
..., 124 may be operable to receive one or more signals from
the Real-time event manager 120 and/or from another portion
of'the ACR system 100 to enable the identification of a net-
work television station based on the logo, symbol, sign,
watermark, and/or text that are typically utilized to represent
the network television station. The instructions may be uti-
lized to determine and/or provide locations to the end-user
devices 140 to take fingerprints of the video content being
displayed on a viewing screen. In some instances, at least a
portion of the fingerprinting locations may be provided by the
Real-time event manager 120 and/or by another portion of the
ACR system 100 through the instructions received by the
RTFSs 122, . . ., 124. In other instances, the fingerprinting
locations may be determined by the RTFSs 122, . . ., 124
based on locally and/or remotely stored information. Each
fingerprinting location may comprise coordinates in a video
frame (e.g., X coordinates, y coordinates) that indicate a par-
ticular region in the video frame to fingerprint.

[0068] The RTFSs 122, ..., 124 may provide the finger-
printing locations for communication to the end-user devices
140, for example, in the form of fingerprint profiles. The
fingerprint profiles may comprise fingerprinting locations
and/or other information to be utilized by an end-user device
for ACR fingerprinting. In some instances, the fingerprint
profiles may be generated by the RTFSs 122, . . ., 124 in
response to the instructions received. In other instances, the
fingerprint profiles comprising the fingerprinting locations
may be received by the RTFSs 122, . . ., 124 from the
Real-time event manager 120 and/or from another portion of
the ACR system 100. The fingerprint profile of a particular
end-user device 140 may be updated based on an indication
that additional and/or different locations may be needed dur-
ing fingerprinting to identify the network television station
logo or symbol being displayed on a viewing screen at the
end-user device 140. The update may be generated by the
corresponding RTFS and then communicated to the end-user
device 140 or may be received by the corresponding RTFS
from the Real-time event manager 120 and/or from another
portion of the ACR system 100 and then communicated to the
end-user device 140.
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[0069] The indication that a fingerprint profile update may
be needed may be the result of network operations that rec-
ognize that certain content is being broadcast by several net-
work television stations concurrently (e.g., State of the Union
address). In such instances, the fingerprinting locations being
utilized may not analyze the region in a video frame where the
logo of the network television station is displayed. Thus,
providing additional fingerprinting locations in this region
may enable detection and identification of the logo and, con-
sequently, of the network television station.

[0070] The indication that a fingerprint profile update may
be needed may also be the result of feedback provided by an
end-user device 140. The feedback may indicate, for
example, that the content being displayed has been identified
but that the content may have originated in any one of several
sources and the particular source of the content has not been
identified. In such instances, the fingerprinting locations
being utilized may not analyze the region in a video frame
where the logo of the network television station is displayed.
Thus, providing additional fingerprinting locations in this
region may enable detection and identification of the logo
and, consequently, of the source of the content.

[0071] In some instances, the fingerprint profile and/or the
fingerprint profile update received by an end-user device may
comprise information that indicates to the end-user device
that any additional fingerprinting locations may be utilized
automatically when the source (e.g., network television sta-
tion) of a particular content is not initially identified.

[0072] In one or more embodiments of the invention, the
RTFSs 122, . . ., 124 may be operable to communicate
fingerprint profiles and/or fingerprint profile updates to the
end-user devices 140 through the fingerprint match systems
130. Feedback and/or queries from the end-user devices 140
may be received by the RTFSs 122, . . ., 124 for processing.
The RTFSs 122, . . ., 124 may in turn communicate informa-
tion corresponding to the feedback and/or queries from the
end-user devices 140 to the Real-time event manager 120
and/or to another portion of the ACR system 100 for further
processing.

[0073] The fingerprint match systems 130 may comprise
suitable logic, circuitry, code, and/or interfaces that may be
operable to enable hosted services in the Internet for match-
ing fingerprints produced by the RTFSs 122, . . ., 124 with
fingerprints produced by the end-user devices 140. Each of
the fingerprint match systems 130 corresponds to a particular
ACR or fingerprint technology. In this regard, each of the
fingerprint match systems 130 may be supported by a third
party such as a TV manufacturer, for example.

[0074] The fingerprint match systems 130 may be operable
to compare fingerprints produced by the end-user devices 140
with fingerprints provided by the RTFSs 122, . .., 124. When
matches occur, the fingerprint match systems 130 may indi-
cate that interactive events are to take place in the end-user
devices 140. These interactive events may allow a viewer to
be presented with information on the screen or display of an
ACR-based device and to interact with the device based on
the information presented.

[0075] The end-user devices 140 may comprise a plurality
of'devices such as connected TV, connected TV with paired
devices (e.g., tablets), and second screen devices such as
smartphones and tablets, for example. The ACR-based
devices may be referred to as end-user devices, for example.
Since each of the fingerprint match systems 130 supports a
different ACR or fingerprint technology, those end-user
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devices 140 that support a particular fingerprint technology
are operable to communicate with the corresponding finger-
print match systems 130 that support the same fingerprint
technology. Moreover, when a secondary or paired device
that supports a particular fingerprint technology is used, that
device may also be able to communicate with the correspond-
ing fingerprint match system 130 that support the compatible
fingerprint technology.

[0076] The end-user devices 140 may be operable to
receive and utilize a fingerprint profile and/or a fingerprint
profile update and to take fingerprints in a pre-determined
number of locations in a video frame. Each fingerprinting
location may be defined by a set of coordinates that describe
a region in the video frame where a fingerprint of the video
content is to be taken. The end-user devices 140 may be
operable to receive a series of fingerprint profiles and/or fin-
gerprint profile updates and may be operable to adjust ACR
fingerprinting accordingly.

[0077] The applications and analytics module 150 may
comprise suitable logic, circuitry, code, and/or interfaces that
may be operable to provide data to the end-user devices 140,
determine what platforms are to be served and when these
platforms are to be served, handle communications with
third-party partners and advertisers, handle communication
with backend analytics databases, and determine unique
responses for a given device request (e.g., fix targeting).
[0078] The timeline/event creation module 160 may com-
prise suitable logic, circuitry, code, and/or interfaces that may
be operable to produce a timeline of the content in a program
or show based on information provided by the monitor appli-
cation module 115. The timeline/event creation module 160
may then provide the timeline created to the applications and
analytics module 150 to have the timeline disseminated to the
appropriate End-user devices 140 that may not support event-
to-fingerprint association. Once the End-user devices 140
have the timeline for a particular program or show, they may
monitor the program or show, relative to the timeline, and
launch appropriate event requests when a specified point in
the timeline indicates that a particular event is to take place.
[0079] Communication between the RTFSs 122, ..., 124,
and the fingerprint match systems 130 may occur through one
or more wireless and/or wireline communication links. Simi-
larly, communications between the fingerprint match systems
130 and the end-user devices 140 and/or the applications and
analytics module 150 may occur through one or more wire-
less and/or wireline communication links. The communica-
tion links described above may support one or more commu-
nication protocols. For example, communication protocols
based on Internet Protocol (IP) may be typically used.
Accordingly, the RTFSs 122, . . . , 124, the fingerprint match
systems 130, and the applications and analytics module 150
may comprise suitable logic, circuitry, code, and/or interfaces
to enable the use of the communication protocols.

[0080] In operation, the monitor application module 115
and/or the RTEM 120 may generate and/or handle event
identifiers or event triggers that correspond to specific times
in a program. These event identifiers may be generated from
live programming, from a network schedule, or from infor-
mation provided by the offline fingerprint module 110. The
event identifiers may be assigned to the appropriate finger-
prints generated by the RTFSs 122, . .., 124. Since each RTFS
relies on a different fingerprint technology, system synchro-
nization is needed to appropriately assign the event identifiers
to the right spot on a video and/or audio sequence. Such
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synchronization may be achieved by the use of a common
reference clock provided by the NTP server 170.

[0081] Each ofthe RTFSs 122, ..., 124 may communicate
the event identifiers and the fingerprints to its corresponding
one of the fingerprint match systems 130. The fingerprint
match systems 130 in turn receive fingerprints from their
corresponding end-user devices 140 and try to match those
fingerprints to the ones received from their corresponding
RTFSs 122, . . ., 124. When a match occurs, the event
identifier and/or other information may be passed to the
appropriate ACR-based device. With this information, the
ACR-based device may obtain, for example, interactive infor-
mation (e.g., graphics) from the applications and analytics
module 150. For example, a connected TV may receive code
or data specific for that device from a content management
system (CMS) via a cloud-based content delivery network
(CDN). There may be other actions performed by the user in
connection with the interactive event and/or other informa-
tion presented or produced in connection with the interactive
event.

[0082] In operation, the ACR system 100 may generate a
fingerprint profile that may be communicated to one of the
end-user devices 140. The fingerprint profile may be commu-
nicated through one or more of the Real-time event manager
120, one ofthe RTFSs 122, . . ., 124, and one of the fingerprint
match systems 130. The fingerprint profile may comprise
locations where the end-user device is to take fingerprints of
the video content being reproduced by the device. Once the
content is identified based on the fingerprints taken and sub-
sequently matched in the corresponding fingerprint match
system 130, it may be determined that the source of the
content is not known. Knowing the source of the content may
be needed in some instances to enable interactive events
associated with that source on the end-user device. Other-
wise, an interactive event from, for example, one network
television station may occur when a viewer is watching pro-
gramming provided by a different network television station.
[0083] When the source of the content is not known, the
end-user device may automatically utilize additional loca-
tions provided in the fingerprint profile or in a fingerprint
profile update. These locations may correspond to the region
in the video frame where the network television station logo
or symbol is typically placed. Once these fingerprints are
taken, they may be compared to fingerprints of the network
television station logo or symbol at the corresponding finger-
print match systems 130. When a match occurs and the logo
is identified, the end-user device may be able to receive inter-
active event identifiers from the corresponding RTFS. Once
these interactive event identifiers are received, the end-user
device may communicate with the applications and analytics
module 150 to enable the interactive events to occur.

[0084] FIG.2A and FIG. 2B are each a block diagram that
illustrates details of an exemplary automatic content recog-
nition system, which may be utilized for detecting and resolv-
ing overlay conflicts, in accordance with an exemplary
embodiment of the invention. Referring to FIG. 2A, there is
shown a portion 100a of the ACR system 100 shown above
with respect to FIG. 1 that may comprise the RTEM 230,
video RTFSs 240, 242, and 244, an audio RTFS 246, video
fingerprint vendors 250, 252, and 254, and an audio finger-
print vendor 256. The number of video RTFSs and corre-
sponding video fingerprint vendors as well as the number of
audio RTFSs and corresponding audio fingerprint vendors
shown in FIG. 2A are provided by way of illustration and not
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of limitation. More or fewer video RTFSs and corresponding
video fingerprint vendors may be utilized in the ACR system
100. Similarly, the ACR system 100 may utilize more or fewer
audio RTFSs and corresponding audio fingerprint vendors
than those shown in FIG. 2A. The NTP server 170 of FIG. 1
is shown providing reference timing to the RTEM 230 and the
RTFSs 240, 242, 244, and 246.

[0085] Also shownin FIG. 2A are various end-user devices
such as connected TVs with paired devices 260 and 262,
connected TVs without paired devices 264, and mobile
devices 266, such as smartphones (e.g., iPhone, Android, etc.)
and tablets (e.g., iPad, Samsung Galaxy, etc.). A paired device
associated with the connected TVs may be a tablet, smart-
phone, or other like devices, for example.

[0086] The end-user devices 260 may be operable to utilize
the same video fingerprinting technology (e.g., video ACR)
utilized by the video RTFS 240 and supported by the video
fingerprint vendor 250. The video fingerprint vendor 250 may
be a vendor, manufacturer, or other third-party service pro-
vider that may comprise suitable logic, circuitry, code, and/or
interfaces operable to provide hosted services over the Inter-
net (e.g., cloud computing, etc.) for the end-user devices 260.
These services may comprise video fingerprint matching as
well as the delivery of any interactive event IDs associated
with a match. The services may also comprise the communi-
cation of fingerprint profiles and/or other related information
to the end-user devices 260 and/or the reception of feedback
and/or queries from the end-user devices 260 to be commu-
nicated to the video RTFS 240. In addition, the video finger-
print vendor 250 may provide a network television station
identifier and/or network timing information (e.g., heartbeat
message or NTP-based network timestamp) that may be uti-
lized by the end-user devices 260 for ACR-related applica-
tions and/or to maintain synchronization with the network
television feed. The end-user devices 260 may comprise suit-
able logic, circuitry, code, and/or interfaces that may be oper-
able to take and send video fingerprints to the video finger-
print vendor 250 for matching.

[0087] The end-user devices 262 may be operable to utilize
the same video fingerprinting technology utilized by the
video RTFS 242 and supported by the video fingerprint ven-
dor 252. The video fingerprinting technology utilized by the
end-user devices 262 may be different from that utilized by
the end-user devices 260. The video fingerprint vendor 252
may be a vendor, manufacturer, or other third-party service
provider that may comprise suitable logic, circuitry, code,
and/or interfaces operable to provide hosted services over the
internet for the end-user devices 262. These services may
comprise video fingerprint matching as well as the delivery of
any interactive event IDs associated with a match. The ser-
vices may also comprise the communication of fingerprint
profiles and/or other related information to the end-user
devices 262 and/or the reception of feedback and/or queries
from the end-user devices 262 to be communicated to the
video RTFS 242. In addition, the video fingerprint vendor 252
may provide a network television station identifier and/or
network timing information that may be utilized by the end-
user devices 262 for ACR-related applications and/or to
maintain synchronization with the network television feed.
The end-user devices 262 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to take
and send video fingerprints to the video fingerprint vendor
252 for matching.
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[0088] The end-user devices 260 and 262 may be operable
with a second device (e.g., smartphones, tablets) that may be
paired to the parent device. In this regard, the second device
may comprise suitable logic, circuitry, code, and/or interfaces
that may be operable to take and send video and/or audio
fingerprints to a corresponding video fingerprint vendor for
matching or enable suitable pairing with the parent device to
provide analogous functionality.

[0089] The end-user devices 264 may utilize the same
video fingerprinting technology utilized by the video RTFS
244 and supported by the video fingerprint vendor 254. The
video fingerprint vendor 254 may be a vendor, manufacturer,
or other third-party service provider that may comprise suit-
able logic, circuitry, code, and/or interfaces operable to pro-
vide hosted services over the Internet for the end-user devices
264. These services may comprise video fingerprint matching
as well as the delivery of any interactive event IDs associated
with a match. In addition, the video fingerprint vendor 254
may provide a network television station identifier and/or
network timing information that may be utilized by the end-
user devices 264 for ACR-related applications and/or to
maintain synchronization with the network television feed.
The end-user devices 264 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to take
and send video fingerprints to the video fingerprint vendor
254 for matching.

[0090] The end-user devices 266 may utilize the same
audio fingerprinting technology (e.g., audio ACR) utilized by
the audio RTFS 246 and supported by the audio fingerprint
vendor 256. The end-user devices 266 may be referred to as
second-screen devices, for example. The audio fingerprint
vendor 256 may be a vendor, manufacturer, or other third-
party service provider that may comprise suitable logic, cir-
cuitry, code, and/or interfaces operable to provide hosted
services over the Internet for the end-user devices 266. These
services may comprise audio fingerprint matching as well as
the delivery of any interactive event IDs associated with a
match. The services may also comprise the communication of
audio fingerprint profiles and/or other related information to
the end-user devices 266 and/or the reception of feedback
and/or queries from the end-user devices 266 to be commu-
nicated to the audio RTFS 246. Audio fingerprint profiles may
comprise information related to the characteristics (e.g., seg-
ments, frequencies) of the audio fingerprints to be taken by
the end-user devices 266. In addition, the audio fingerprint
vendor 256 may provide a network television station identi-
fier and/or network timing information that may be utilized by
the end-user devices 260 for ACR-related applications and/or
to maintain synchronization with the network television feed.
The end-user devices 266 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to take
and send audio fingerprints to the audio fingerprint vendor
256 for matching.

[0091] The RTFSs 240, . . ., 246 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to perform fingerprinting of content received from the net-
work television feeds. Each video RTFS may utilize a differ-
ent video fingerprinting technology or computation from that
utilized by the other video RTFSs. Similarly, when more than
one audio RTFS is utilized, its audio fingerprint technology or
computation may be different from that utilized by the other
audio RTFSs. That is, since each vendor supports a different
technology for handling fingerprinting, dedicated RTFSs
may be needed for each vendor and for that vendor’s corre-
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sponding end-user devices. The RTFSs 240, . . ., 246 may be
operable to send fingerprints, interactive event IDs, television
network station identifiers, and/or network timing informa-
tion to their corresponding fingerprint vendors through one or
more networks (e.g., wireline networks, wireless networks)
and/or by utilizing one or more communication protocols.
[0092] TheRTFSs240,....,246 may be operable to handle
instructions and/or information that enable the identification
of a network television station based on the logo, symbol,
sign, watermark, and/or text that are typically utilized to
represent the network television station. In this regard, the
RTFSs 240, . . ., 246 may be operable to handle instructions
and/or information as described above with respect to the
RTFSs122,...,124 thatareillustrated in FIG. 1, for example.
[0093] The RTEM 230 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to per-
form real-time event triggering. In this regard, the RTEM 230
may be operable to manage real-time events based on inputs
from different sources. For example, the RTEM 230 may
comprise a pre-recorded event trigger module 232 to provide
real-time triggering from the monitor application module 115
(shown in FIG. 1), a time-scheduled event trigger module 234
to schedule the occurrence of a trigger based on a broadcast
schedule, and a live event trigger module 236, each of which
is operable to handle a different type of input.

[0094] The pre-recorded event trigger module 232 may be
operable to receive real-time event triggers from the timeline/
event creation module 226 described above with respect to
FIG. 2A. These interactive event IDs may be stored in the
interactive timeline archive 222 and may be utilized by the
pre-recorded event trigger module 232 to assign interactive
events via, for example, defined APIs to fingerprints gener-
ated as the network television feeds are fingerprinted by the
RTFSs 240, . . ., 246.

[0095] The time-scheduled event trigger module 234 may
be operable to receive a network or broadcast schedule and to
assign, based on the network schedule, interactive events to
fingerprints generated as the network television feed is fin-
gerprinted by the RTFSs 240, . . ., 246. The network or
broadcast schedule can be in XML format or in some other
structured data format, for example.

[0096] The live event trigger module 236 may be operable
to received interactive event IDs assigned by an interactive
director to live programming. The interactive director may be
anoperator that is responsible for inserting events into the live
broadcast. For pre-produced content, for example, the inter-
active director may watch an episode and may determine
when an interactive element is to take place, when to push a
trivia question, when to push a fun fact, when to drive social
engagement, and/or when to share a clip or post a comment.
For live content, for example, the interactive director may
determine when to trigger a poll question and may manage the
prompting of interactive games and determine when to trigger
particular questions to engage viewers in a friendly competi-
tion. For advertisement, for example, the interactive director
may determine when to bring up an offer, when to prompt to
prepare for interaction or interaction event, and/or determine
how long to leave interactive content on screen based on
frequency rules and/or time of day. When advertisement is
pre-fingerprinted, for example, interactive advertisement
activities may occur automatically.

[0097] The RTEM 230 may also be operable to trigger
interactive events in legacy television systems and/or in web-
based systems. The infrastructure provided by the RTEM 230
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may support the triggering of interactive events against appli-
cations and set-top boxes (STBs) via enhanced television
binary interchange format (EBIF), hypertext transfer proto-
col (HTTP) live streaming (HLS) via ID3 tags, and satellite
delivery systems (e.g., DISH, DirectTV) via the appropriate
mechanism on the corresponding STB software platform. For
HLS an ID3 tag may be utilized for sending interactive event
1Ds, for example.

[0098] The RTEM 230 may be operable to assign interac-
tive event IDs to particular fingerprints in a sequence of audio
or video fingerprints generated by the RTFSs 240, . . . , 246.
The RTEM 230 may also be operable to provide television
network station identifiers and/or network timing information
associated with any sequence of fingerprints.

[0099] In the example shown in FIG. 2B, the RTFSs 240, .
.., 246 may correspond to the RTFSs 122, . . ., 124, the
fingerprint vendors 250, . . . , 256 may correspond to the
fingerprint match systems 130, and the end-user devices 260,
..., 266 may correspond to the end-user devices 140, which
are illustrated in FIG. 1.

[0100] The RTEM 230 may be operable to handle instruc-
tions and/or information that enable the identification of a
network television station based on the logo, symbol, sign,
watermark, and/or text that are typically utilized to represent
the network television station. In this regard, the Real-time
event manager 230 may be operable to handle instructions
and/or information as described above with respect to the
Real-time event manager 120 that is illustrated in FIG. 1, for
example.

[0101] In operation, the RTEM 230 may generate and/or
handle one or more interactive event IDs that correspond to a
particular set of fingerprints generated by the RTFSs 240, . ..
, 246. The RTEM 230 may have determined the interactive
event IDs based on live event inputs, time-scheduled event
inputs, and/or pre-recorded event inputs. The RTEM 230 may
assign or associate the interactive event IDs to their appropri-
ate fingerprints based on the synchronization of its operation
to the operation of the RTFSs 240, . . ., 246 via broadcast NTP.
The RTEM 120 may also provide television network station
identifiers and/or network timing information to the RTFSs
240, ...,246. The RTFSs 240, . . ., 246 may communicate the
fingerprints, interactive event IDs, the television network sta-
tion identifiers, and/or the network timing information to their
corresponding fingerprint vendors.

[0102] The client or end-user devices may take and send
fingerprints to their corresponding fingerprint vendors, which
in turn determine whether there is a match with the finger-
prints received from the RTFSs. Upon detection or determi-
nation of a match, the fingerprint vendors may return to the
viewer device various pieces of information, including but
not limited to network timing information and any interactive
event ID that is triggered as a result of the match.

[0103] The portion 100« in FIG. 2A may also illustrate the
implementation of an abstraction layer that enables the ACR
system 100 to assign the same interactive event identifiers to
different sets of video and/or audio fingerprints that are gen-
erated from different fingerprint technologies. That is, by
appropriately timing the assignment of interactive event iden-
tifiers to multiple sequences of fingerprints that are generated
from the same video content but with different fingerprinting
technologies, the ACR system 100 may be able to support
fingerprinting technologies from multiple vendors. Such
implementation may provide flexibility by enabling a vendor
to update its fingerprinting technology without affecting
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other fingerprinting technologies. Moreover, the architecture
of'the ACR system 100 may provide scalability by enabling
new or additional fingerprint technologies from other vendors
or from the same vendors to be added and supported.

[0104] Referring to FIG. 2B, there is shown a portion 1005
of the ACR system 100 that may comprise the end-user
devices 260, . . ., 266 and the fingerprint vendors 250, . . ., 256
shown in FIG. 2A. Also shown are application data servers
270, an analytics module 272, a rules engine 274, a cloud-
based content delivery network (CDN) 275, and a content
management system (CMS) 276. In addition, FIG. 2B shows
a user response module 280 and third-party partners/adver-
tisers 282.

[0105] The application data servers 270 may comprise suit-
able logic, circuitry, code, and/or interfaces that may be oper-
able to receive from a viewer device, information related to an
interactive event ID, a network television station, finger-
printed broadcast time, CID and additional data, and/or a
device type. The information may be provided by the viewer
device in response to a match between a fingerprint taken by
the device and a fingerprint taken by the corresponding RTFS.
Once a match occurs and the viewer device obtains the appro-
priate information from its corresponding fingerprint vendor,
the viewer device may communicate the information to the
application data servers 270, which in turn returns the appro-
priate content that corresponds to the interactive event ID and
related data in a callback. Content may be pushed to a second
screen or device paired with a connected TV that is logged in
to an appropriate application or Web page.

[0106] The application data servers 270 may be operable to
send information to the analytics module 272 as to what kind
of interactions (e.g., clicks, selections, options, viewing
behavior on a given broadcaster’s network) are taking place in
a viewer device. The application data servers 270 may be
operable to handle the flow of user response data with third-
party partners and/or advertisers 282. The user response data
may comprise, but need not be limited to, TV IDs, coupon
1Ds, and event IDs, for example. Communication of the user
response data between the application data servers 270 and
the third-party partners/advertisers 282 may be handled by
the user response module 280, for example. The application
data servers 270 may be operable to, acquire assets, for
example, text, banners, graphics, overlays, and/or video from
the CMS 276.

[0107] The application data servers 270 may also be oper-
able to deliver event schedules to end-user devices, to deliver
correct content uniform resource locator (URL) based on the
type of viewer device, to integrate with a variety of back-end
systems, to integrate with polling servers (not shown), to
integrate with gaming services such as leader boards, and/or
to integrate with customer databases such as those used in
connection with store user preferences and social circle mem-
bers, for example. With respect to integrating with back-end
systems, the application data servers 270 may, for example,
integrate with social networks for storage of tweets for later
playback and/or to filter comments and push back to applica-
tions.

[0108] The rules engine 274 may comprise suitable logic,
circuitry, code, and/or interfaces that may be operable to
determine which platforms (e.g., end-user devices) are to be
served and when are those platforms to be served by the
application data servers 270. The rules engine may be pre-
configured and/or dynamically configured.
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[0109] The CMS 276 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to store
the content that is delivered to the end-user devices. For
example, content that may be delivered may comprise text,
banners, graphics, overlays, and video. Other examples of
content may comprise polls and fun facts, clips to share,
games and trivia, and advertising content. These examples are
provided by way of illustration and not of limitation. Accord-
ingly, other examples of contents that may be utilized for user
interactive events with the end-user devices may also be
stored in the CMS 276.

[0110] The CMS 276 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to enable
communication between the application data servers 270 and
the CDN 275. The CMS 276 is operable to post assets to the
CDN 275. ACR-based devices are operable to download the
assets such as graphics, banners, overlays, video, for
example, from the CDN 275.

[0111] The analytics module 272 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to receive user interaction information from the application
data servers 270 or directly from the viewing devices. The
analytics module 272 may be operable to communicate with
the fingerprint vendors 250, . . . , 256 to receive information
and determine what is being watched or viewed in various
viewer devices. The analytics module 272 may comprise one
or more back-end databases to store, mange, and/or process
user information.

[0112] Inoperation, content may be provided by the appli-
cation data servers 270 to one of the end-user devices 260, . .
., 266 in response to receiving an interactive event 1D, a
network television station, device type, and other data from
that viewer device. Rules regarding which viewer device is to
be served, and when the device may be served, may be deter-
mined by the rules engine 274. The content to be served by the
application data servers 270 to the viewer device may be
stored in the CMS 276.

[0113] The analytics module 272 may determine which
viewers are interacting with content and what those viewers
are watching based on information received from the appli-
cation data servers 270 or directly from the viewing devices.
Viewer responses that result from interactive events may be
handled by the user response module 280, which in turn
communicates with third-party partners/advertisers 282.
[0114] The third-party partners/advertisers 282 may com-
prise and/or be connected to advertisement servers and/or one
or more fulfillment systems. The advertisement servers may
be utilized to deliver advertisement overlays to ACR-based
applications running on end-user devices. The advertisement
servers may also be operable to support the tracking of user
impressions and click-throughs and/or to perform other
advertising-related functions.

[0115] The fulfillment systems may utilize one or more
technologies to fulfill viewer requests that occur in connec-
tion with ACR-based applications and user interaction.
Examples of such technologies may comprise, but need not
be limited to, coupon delivery technologies, technologies for
movie ticket purchases and delivery, and/or short message
service/multimedia messaging service (SMS/MMS) gate-
ways.

[0116] FIG. 2C is a diagram that illustrates a conflict with
concurrent display of overlays, in accordance with an exem-
plary embodiment of the invention. Referring to FIG. 2C,
there is shown a system 284 that may be operable to concur-
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rently display overlays that conflict. The system 284 may
comprise an end-user device 285, a broadcast system 286, a
multi-channel video programming distributor (MVPD) 287,
an ACR system 283, and a cable and/or satellite set-top box
287B. The end-user device 285 may comprise an ACR engine
288. The multi-channel video programming distributor 287
may comprise an MVPD infrastructure 287A and a cable/
satellite set-top box 287B.

[0117] The end-user device 285 may comprise suitable
logic, circuitry, interfaces and/or code that may be operable to
consume content and perform automatic content recognition.
In some instances, the end-user device 285 may be operable to
present an overlay when an ACR event is triggered. For
example, the end-user device 285 may present the ACR over-
lay 285B when an ACR event is triggered. In an exemplary
embodiment of the invention, the end-user device 285 may
comprise an ACR-enabled smartTV. The end-user device 285
may be operable to communicate with the ACR system 283
and/or a cloud (not shown) via any available Internet access
method such as, for example, cable modem (DOCSIS based),
xDSL, satellite, WiMax (802.16), and so on.

[0118] The broadcast 286 may be operable to provide con-
tent to the end-user device 285, via the MVPD 287, for
consumption. The broadcast and ACR system 286 may com-
prise for example, a XxDSL infrastructure, a wireless infra-
structure such as a WiMAX, a cable infrastructure, and/or a
satellite infrastructure. The cable infrastructure may be oper-
able to communicate content to the end-user device 285,
utilizing cable technologies such as DOCSIS. The satellite
infrastructure may be operable to communicate content to the
end-user device 285, utilizing various satellite communica-
tion technologies.

[0119] The ACR system 283 may be substantially similarto
the ACR system, which is described, for example, with
respect to FIG. 1, FIG. 2A and FIG. 2B.

[0120] The multichannel video programming distributor
287 may comprise suitable interfaces and/or devices that may
be operable to deliver modulated broadcast feed from the
broadcast system 286 to the end-user device 285. In this
regard, the multichannel video programming distributor 287
may be operable to deliver live linear content to the end-user
device 285. The multichannel video programming distributor
287, may comprise a radio frequency (RF), an intermediate
frequency (IF), satellite, cable, and/or IP based distribution
system. The multichannel video programming distributor 287
may be operable to receive live linear content from the broad-
cast system 286.

[0121] The multichannel video programming distributor
infrastructure 287A may comprise suitable devices and/or
interfaces that may be operable to receive live linear content
from the broadcast system 286. In this regard, the MVPD
infrastructure 287 A may comprise, for example, xDSL, wire-
less such as WiMax, satellite and/or cable equipment and
infrastructure. For example, the MVPD infrastructure 287A
may receive live linear content from a satellite network 208,
an [P network, a WiMax system, an XxDSL system and so on.
The MVPD infrastructure 287A may be operable to commu-
nicate, for example, the modulated live linear content to the
set-top box 287B.

[0122] The cable and/or satellite set-top box 287B may
comprise suitable logic, circuitry, interfaces and/or code that
may be operable to handle operations such as modulation/
demodulation and security for communication between the
MVPD infrastructure 287A and the end-user device 285. In
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instances where a cable infrastructure is utilized, the cable
and and/satellite set-top box 287B may comprise a cable
modem. In instances where a satellite infrastructure is uti-
lized, the cable and and/satellite set-top box 287B may com-
prise a satellite demodulator. The cable and/or satellite set-top
box 287B may also be operable to generate an overlay, for
example, the STB overlay 285A.

[0123] The ACR engine 288 may comprise suitable logic,
circuitry, interfaces and/or code that may be operable to pro-
vide automatic content recognition operation for the end-user
device 285. The ACR engine 288 may be operable to monitor
content and accordingly detect when an ACR event is trig-
gered. In some instances the triggered ACR event may cause
the end-user device 285 to present the ACR overlay 285B.

[0124] During operation, the ACR engine 288 may be oper-
able to present the ACR overlay 285B concurrent with the
presentation of the STB overlay 285A by the cable and and/
satellite set-top box 287B. As illustrated in FIG. 2C, the
concurrent presentation of the ACR overlay 285B and the
STB overlay 285A creates a conflict since the ACR overlay
285B covers and obscures a portion of the STB overlay 285A.

[0125] In accordance with various embodiments of the
invention, the system 284 may be operable to detect when
there is a conflict with the presentation of at least two overlays
and accordingly resolve the conflict.

[0126] The end-user device 285 may be operable to utilize
automatic content recognition operations to detect when a
conflict occurs on a channel with concurrent presentation of
the ACR overlay 285B and the STB over overlay 285A on the
end-user device 285. Once the conflict is detected, the end-
user device 285 may be operable to control and/or modify the
presentation of the ACR enabled overlay 285B in order to
resolve the conflict.

[0127] In an exemplary embodiment of the invention, the
end-user device 285 may utilize the automatic content recog-
nition operations to determine an identity of the channel on
which the conflict occurs. An identifier that is unique to the
channel may be utilized to determine the identity of the chan-
nel. In this regard, in accordance with various embodiments
of the invention, the end-user device 285 may be operable to
determine the identity of a channel based on the unique iden-
tifier of the channel, which may comprise, for example, a
channel logo, a sign, a watermark, text and/or animation.

[0128] Based on the determined identity of the channel, the
end-user device 285 may determine the general location
where overlays are normally placed for the channel. This may
be accomplished automatically by revealing historical over-
lay patterns or via an overlay profile that is sent to the device
and/or the ACR system 283 a priori. Accordingly, the end-
user device 285 may utilize that determined general location
as the location where the STB overlay 285A may be located
for the channel. Based on the determined location where the
STB overlay 285A may be located for the channel, the end-
user device 285 may determine one or more locations where
the ACR overlay 285B may be positioned so that it does not
conflict with STB overlay 285A. The end-user device 285
may then position or relocate the ACR overlay at one of those
locations to resolve or prevent the conflict.

[0129] FIG. 2D is a diagram that illustrates the positioning
or relocation of an ACR overlay to prevent a conflict, in
accordance with an embodiment of the invention. Referring
to FIG. 2D, there is shown the STB overlay 285A and the
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ACR overlay 285B. The ACR overlay 285B has been posi-
tioned or relocated so that it does not conflict with the STB
overlay 285A.

[0130] In accordance with another embodiment of the
invention, the end-user device 285 may utilize the automatic
content recognition operations to determine a corresponding
size of the STB overlay 285A for the channel. When the
conflict is detected, the end-user device 285 may determine a
new size of the ACR overlay 285B for the channel and time of
presentation in order to prevent or resolve the conflict. In this
regard, the end-user device 285 may size or resize the ACR
overlay for the channel based on the determined new size.
[0131] FIG. 2E is a diagram that illustrates the sizing or
resizing of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention. Referring to FIG.
2E, there is shown the STB overlay 285A and the ACR over-
lay 285B. The ACR overlay 285B has been sized or resized so
that it does not conflict with the STB overlay 285A. The
resizing may be constrained to specific locations. In this
regard, those constraints may be provided to the end-user
device 285 or the ACR system 283 based, for example, on the
particular channel.

[0132] In accordance with another embodiment of the
invention, the end-user device 285 may be operable to defer
presentation of ACR overlay 285B for the channel whenever
the conflict is detected. In this regard, the end-user device 285
may defer presentation and present the ACR overlay 285B at
a subsequent time.

[0133] FIG. 2F is a diagram that illustrates deferring pre-
sentation of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention. Referring to FIG.
2F, there is shown the STB overlay 285A and the ACR overlay
285B. The STB overlay 285A is presented at a time t. The
ACR overlay 285B has been presented at a time n later (i.e.
(t+n)) so that it does not conflict with the STB overlay 285A.
[0134] In another embodiment of the invention, the end-
user device 285 may be operable to cancel presentation of one
of'the ACR overlay 285B for the channel whenever the con-
flict is detected.

[0135] FIG. 2G is a diagram that illustrates canceling pre-
sentation of an ACR overlay to prevent a conflict, in accor-
dance with an embodiment of the invention. Referring to FIG.
2@, there is shown the STB overlay 285A. The presentation of
the ACR overlay 285B has been cancelled so that it does not
conflict with the STB overlay 285A.

[0136] FIG. 3A is a diagram that illustrates an exemplary
detection of logo identification based on automatic content
recognition, in accordance with embodiments of the inven-
tion. Referring to FIG. 3 A, there is shown a network televi-
sion station operations 300, a broadcast ACR system (with
abstraction layer) 310, an end-user device 320 and a vendor
ACR cloud/matching service or system 330.

[0137] The network television station operations 300 may
comprise suitable logic, circuitry, code, and/or interfaces that
may be operable to provide information to the broadcast ACR
system (with abstraction layer) 310. The information pro-
vided may comprise information regarding the content or
programming that is transmitted or broadcast to the end-user
device 320. In this regard, the network television station
operations 300 may provide an indication to the broadcast
ACR system (with abstraction layer) 310 that the content
received by the end-user device 320 may be content that is
concurrently transmitted by one or more additional network
television stations (e.g., State of the Union address). The
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network television station operations 300 may be operable to
generate one or more signals that comprise the indication and
to communicate the one or more signals to the broadcast ACR
system (with abstraction layer) 310.

[0138] The broadcast ACR system (with abstraction layer)
310 may correspond to at least a portion of the ACR system
100 described above with respect to FIGS. 1-2B. The broad-
cast ACR system (with abstraction layer) 310 may be oper-
able to generate a fingerprint profile for the end-user device
320. The fingerprint profile may comprise multiple finger-
printing locations and/or other information that may be uti-
lized by the end-user device 320 to perform ACR fingerprint-
ing on video content.

[0139] The end-user device 320 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to perform ACR fingerprinting based on a fingerprint profile.
Inthis regard, a synchronous event manager on device may be
operable to receive the profile information and request the
embedded ACR subsystem in end-user device 320 to execute
sampling with the new profile. The end-user device 320 may
be, for example, a smart or connected TV with built-in capa-
bilities for ACR fingerprinting. In this regard, the end-user
device 320 may correspond to one of the end-user devices
described above with respect to FIG. 1, FIG. 2A and FIG. 2B.

[0140] The vendor ACR cloud/matching service or system
330 may comprise suitable logic, circuitry, code, and/or inter-
faces that may be operable to perform ACR related functions
on the vendor side. The vendor ACR cloud/matching service
or system 330 may comprise, for example, control functions
and/or matching functions.

[0141] In operation, the broadcast ACR system (with
abstraction layer) 310 may generate a fingerprint profile and
may communicate the fingerprint profile to the end-user
device 320 via the vendor ACR cloud/matching service or
system 330. The end-user device 320 may utilize the finger-
print profile to take fingerprints in a first region, R1, of'a video
frame. As illustrated in FIG. 3A, there may be multiple fin-
gerprinting locations (X) within R1 where the end-user
device 320 may take fingerprints. The end-user device 320
may communicate the fingerprints to the broadcast ACR sys-
tem (with abstraction layer) 310 to determine whether a
match has occurred. If a match has occurred, that is, when the
programming being watched with the end-user device 320
has been identified through ACR fingerprinting, the broadcast
ACR system (with abstraction layer) 310 may then determine
whether the source of the programming is known. When the
source of the programming is not known or is uncertain or
based upon a time schedule, the broadcast ACR system (with
abstraction layer) 310 may generate a new fingerprint profile
or a fingerprint profile update to send to the end-user device
320. The profile with logo may be issued by the ACR vendor
and may be issued at a specific time as identified by the
broadcast network.

[0142] The new fingerprint profile or a fingerprint profile
update may comprise additional fingerprinting locations that
correspond to a second region, R2, where the logo or symbol
of the network television stations that provides the program-
ming is typically placed. The end-user device 320 may take
the additional fingerprints (along with the original) and may
send those additional fingerprints to the broadcast ACR sys-
tem (with abstraction layer) 310 for matching. In some
instances, after receiving the additional fingerprinting loca-
tions, the end-user device 320 may query the broadcast ACR
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system (with abstraction layer) 310 to receive approval to
utilize the additional fingerprinting locations.

[0143] When the logo or symbol fingerprints match those
of'the network television station associated with the broadcast
ACR system (with abstraction layer) 310, the end-user device
320 may receive any interactive event identifiers that may be
available for the programming being watched. That is, only
when the logo displayed is identified as corresponding to the
network television station associated with the broadcast ACR
system (with abstraction layer) 310 may any interactive
events related to the network television station occur on the
end-user device 320.

[0144] Insome embodiments of the invention, the network
television station operations 300 may provide an indication to
the broadcast ACR system (with abstraction layer) 310 that
the programming provided to the end-user device 320 may be
provided concurrently by other network television stations.
When the same programming is provided by multiple
sources, ACR fingerprinting may identify the content
received but not the source of the content. In this instance, the
fingerprint profile may comprise additional fingerprinting
locations. The fingerprint profile may also comprise instruc-
tions to the end-user device 320 to utilize the additional
fingerprinting locations automatically when the source of the
programming is unknown or unclear. When such instructions
are not provided to the end-user device 320 a priori, the
end-user device 320 may query the broadcast ACR system
(with abstraction layer) 310 to receive approval to utilize the
additional fingerprinting locations.

[0145] FIG. 3B is a diagram that illustrates an exemplary
detection of logo identification based on automatic content
recognition, in accordance with embodiments of the inven-
tion. Referring to FIG. 3B, there is shown the network tele-
vision station operations 300, the broadcast ACR system
(with abstraction layer) 310, the end-user device 320 and a
vendor ACR cloud/matching service 330. When the ACR
fingerprinting associated with R1 indicates that the content or
programming being watched corresponds to a programming
or schedule guide, for example, the placement of the logo or
symbol of the network television station on a video frame
may be different from the placement during other types of
programming. In such instances, the additional fingerprinting
locations provided by the broadcast ACR system (with
abstraction layer) 310 may correspond to a third region, R3,
where the logo or symbol of the network television station is
typically placed when a programming or schedule guide is
displayed.

[0146] FIG. 4A is a block diagram that illustrates an exem-
plary real-time event manager (RTEM), in accordance with
an exemplary embodiment of the invention. Referring to FIG.
4A, there is shown a real-time event manager (RTEM) 400
that may correspond to the RTEM 120 (FIG. 1), and the
RTEM 230 (FIG. 2A), which are described above. The RTEM
400 may comprise a processor module 410, a memory mod-
ule 420, a network module 430, and an input/output (I/O)
interface module 440.

[0147] The processor module 410 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to perform the operations, functions, processes, computa-
tions, and the like described herein with respect to the RTEMs
120 and 230. In this regard, the processor module 410 may be
operable to enable an abstraction layer utilized for supporting
fingerprint technologies from different vendors.
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[0148] The processor module 410 may be operable to
handle events such as live events, time-scheduled events, and
pre-recorded events. The processor module 410 may be oper-
able to assign interactive event IDs or similar information to
video and/or audio fingerprints generated by one or more
RTFSs. Moreover, the processor module 410 may be operable
to handle network timing information for synchronizing the
operation of the RTFSs.

[0149] The processor module 410 may comprise at least
one processing device 412. The processing device 412 may be
a central processing unit (CPU), a digital signal processor
(DSP), and/or other type of integrated circuit that may be
utilized to perform data processing operations.

[0150] The memory module 420 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to store information utilized to enable the abstraction layer.
The network module 430 may comprise suitable logic, cir-
cuitry, code, and/or interfaces that may be operable to allow
the RTEM 400 to communicate with one or more RTFSs such
as the RTFS 450 (FIG. 4B) and/or with an offline infrastruc-
ture such as the offline fingerprint module 110 described
above withrespectto FIG. 1. The network module 430 may be
operable to support one or more communication protocols
such as wireline protocols and/or wireless protocols. The
network module 430 may be operable to receive information
related to time-scheduled events and/or pre-recorded events.
[0151] The /O interface module 440 may comprise suit-
able logic, circuitry, code, and/or interfaces that may be oper-
able to interact with one of more sources of interactive events
information such as an interactive director, for example.
[0152] FIG. 4B is a block diagram that illustrates an exem-
plary real-time fingerprint server (RTFS), in accordance with
an exemplary embodiment of the invention. Referring to FIG.
4B, there is shown a real-time fingerprint server (RTFS) 450
that may correspond to one ofthe RTFSs 122, ..., 124 orone
of the RTFSs 240, . . ., 246 described above. The RTFS 450
may comprise a processor module 460, a memory module
470, and a network module 480.

[0153] The processor module 460 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to perform the operations, functions, processes, computa-
tions, and the like described herein with respect to the RTFSs
122, ...,124 and the RTFSs 240, .. ., 246. In this regard, the
processor module 460 may be operable to perform finger-
printing operations for a vendor-specific technology that may
be provided for broadcasting to the network module 480, for
example. Since the processor module 460 or other similar
module in one of the RTFSs may perform vendor-specific
fingerprinting operations that are different from those in other
RTFSs, the use of an abstraction layer at a real-time event
trigger infrastructure may enable a simplified implementation
of'an ACR system capable that supports multiple RTFSs with
different vendor-specific technologies.

[0154] The processor module 460 may be operable to per-
form ACR or fingerprinting computations on a network tele-
vision feed for audio and/or video fingerprinting. In this
regard, the processor module 460 may be operable to handle
frame-by-frame fingerprinting operations, for example.
Moreover, the processor module 460 may be operable to
handle network timing information for synchronizing the
operation of the RTFS 450 with that of a network time pro-
tocol server such as the network time protocol server 170.
[0155] The processor module 460 may comprise at least
one processing device 462. The processing device 462 may be
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a CPU, a DSP, and/or other type of integrated circuit or ASIC
that may be utilized to perform data processing operations.
[0156] The memory module 470 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to store information utilized to enable the abstraction layer.
The memory module 470 may be operable to store informa-
tion generated in connection with fingerprinting computa-
tions.

[0157] The network module 480 may comprise suitable
logic, circuitry, code, and/or interfaces that may be operable
to allow the RTFS 450 to communicate with a corresponding
one of the fingerprint match systems 130 or with a corre-
sponding one of the fingerprint vendors 250, . . . , 256
described above. The network module 480 may also be oper-
able to support communication between the RTFS 450 and a
real-time event manager 400 (FIG. 4A). The network module
480 may support one or more communication protocols such
as wireline protocols and/or wireless protocols.

[0158] FIG. 5A is a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various exemplary embodi-
ments of the invention. Referring to FIG. 5A, there is shown
a flow chart 500 comprising exemplary steps 502 through
508.

[0159] In step 502, an vendor ACR system such as the
vendor ACR cloud/matching service or system 330 described
above, may provide a fingerprint profile to an end-user device
320. In step 504, the vendor system such as the vendor ACR
cloud/matching service or system 330 may receive an indi-
cation that the same content that is being provided to the
end-user device is concurrently provided by other network
television stations, such as, for example, the State of the
Union address. This may occur via a plurality of concurrent
matches of the same content or via a flag or other indicator in
the schedule or program guide.

[0160] In step 506, the vendor system such as the vendor
ACR cloud/matching service or system 330 may generate a
new fingerprint profile or a fingerprint profile update that
comprises additional fingerprinting locations that correspond
to the region in a video frame where the logo or symbol of the
network television station is typically displayed. This may be
based upon information sent to the vendor ACR system, such
as the vendor ACR cloud/matching service or system 330, by
the broadcast ACR system 310 apriori that may comprise
show or program scheduling information, a time to invoke
new profile, an actual content of the logo, and so on. The
location may be different based on the content. For example,
for newscasts or other regular programming, the logo may be
typically placed on the lower right-hand corner of the video
frame. On the other hand, for a programming guide, the logo
may be typically placed on the upper left-hand corner of the
video frame. In some embodiments of the invention, the addi-
tional fingerprinting locations may correspond to more than
one region, where each region is related to one of the typical
placements of the logo or symbol of the network television
station.

[0161] In step 508, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 commu-
nicates the new fingerprint profile or fingerprint profile to the
end-user device to enable identification of the particular net-
work television station providing the content.

[0162] FIG. 5B is a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various exemplary embodi-
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ments of the invention. Referring to FIG. 5B, there is shown
a flow chart 520 comprising exemplary steps 522 through
526.

[0163] Instep522,avendor ACR system such as the vendor
ACR cloud/matching service or system 330 may receive an
indication that the same content that is being provided to the
end-user device is also provided by other network television
stations. An example may occur when a program or show is
syndicated and is available at the same time of day from
multiple network television stations. The indication may
result when, for example, fingerprints taken by the end-user
device of the program or show result in multiple matches in a
database.

[0164] At step 524, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 may gen-
erate a new profile or a profile update comprising additional
fingerprinting locations corresponding to a region where net-
work logo is displayed based on profile information provided
by the broadcast ACR system. This may be in response to a
real-time request or sent to the vendor ACR/cloud matching
service or system. In this regard, the vendor ACR cloud/
matching service or system 330 may generate a new finger-
print profile or a fingerprint profile update that comprises
additional fingerprinting locations that correspond to the
region in a video frame where the logo or symbol of the
network television station is typically displayed.

[0165] In step 526, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 commu-
nicates the new fingerprint profile or fingerprint profile update
to the end-user device to enable identification of the particular
network television station providing the content displayed by
the end-user device.

[0166] FIG. 5C a flow diagram that illustrates exemplary
steps for logo identification based on automatic content rec-
ognition, in accordance with various exemplary embodi-
ments of the invention. Referring to FIG. 5C, there is shown
a flow chart 540 comprising exemplary steps 542 through
546.

[0167] In step 542, an vendor ACR system such as the
vendor ACR cloud/matching service or system 330 described
above, may generate a fingerprint profile for an end-user
device. The fingerprint profile may comprise one or more
fingerprinting locations that correspond to a region where the
logo or symbol of the network television station associated
with the ACR system is typically displayed based upon infor-
mation that may be provided by the broadcast ACR system
310.

[0168] In step 544, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 may gen-
erate an indication that the end-user device may automatically
utilize the fingerprinting locations corresponding to the
region where the logo is displayed when the network televi-
sion station identity is not known or is unclear.

[0169] In step 546, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 may com-
municate the fingerprint profile and the indication the end-
user device to enable identification of the particular network
television station providing the content. In some instances,
the indication may be part of the fingerprint profile.

[0170] In an embodiment of the invention, a device in an
broadcast ACR system such as the ACR system 100 or the
broadcast ACR system (with abstraction layer) 310 may be
operable to handle automatic content recognition operations
and to generate one or more signals that provide instructions.
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The device may be an real-time event manager (e.g., real-time
event manager 120), a RTFS (e.g., RTFSs 122, . . ., 124,
RTFSs 240, . . ., 244), and/or some other portion of an ACR
system, for example. The instructions may comprise instruc-
tions to determine one or more locations in a video frame to
take fingerprints. The one or more locations may correspond
to a pre-determined or dynamically determined portion of the
video frame in which a graphical item that represents a net-
work television station may be displayed. The graphical item
may comprise one or more of a logo, a symbol, a sign, a
watermark, and text that represent the network television
station.

[0171] The instructions may comprise instructions to gen-
erate a profile (e.g., fingerprint profile) comprising the deter-
mined one or more locations. The instructions may also com-
prise instructions to send the generated profile for
communication to an end-user device, wherein the end-user
device is operable to utilize the profile to take fingerprints of
content provided by the network television station. An
example of such an end-user device is one of the end-user
devices 140 in FIG. 1, one of the end-user devices 260, . . .,
264 in FIGS. 2A and 2B, and the end-user device 320 in FIGS.
3A and 3B.

[0172] The signals generated by the broadcast ACR system
310 may also provide instructions to generate an indication
that the determined one or more locations are to be automati-
cally utilized by the end-user device to take fingerprints when
one or more fingerprints previously taken by the end-user
device match fingerprints that correspond to content provided
by the network television station. The instructions may also
provide that the generated indication be sent for communica-
tion to the end-user device.

[0173] Inanother aspect of the invention, the device may be
operable to receive an indication that one or more fingerprints
previously taken by the end-user device match fingerprints
that correspond to content provided by the network television
station and, in response to the received indication, the gener-
ated one or more signals may provide instructions to a portion
of the vendor ACR system such as the vendor ACR cloud/
matching service or system 330 to generate the profile. In
general, the vendor ACR system such as the vendor ACR
cloud/matching service or system 330 is operable to issue
profile instructions.

[0174] In another aspect of the invention, the broadcast
ACR system 310 may be operable to generate one or more
additional signals that provide instructions. These instruc-
tions may comprise instructions to generate additional pro-
files at a pre-determined rate. The pre-determined rate may be
approximately one profile every five seconds or to keep a
given profile active until further notice. Each additional pro-
file may comprise one or more locations in a video frame to
take fingerprints. The one or more locations of each addi-
tional profile may correspond to a pre-determined or dynami-
cally determined portion of the video frame in which a graphi-
cal item that represents the network television station is
displayed. These instructions may also comprise instructions
to send the generated additional profiles for communication
to the end-user device.

[0175] Inanother aspect of the invention, the device may be
operable to receive an indication that the content provided by
the network television station is provided concurrently by
other network television stations and, in response to the
received indication, the generated one or more signals may
provide instructions to a portion of the ACR system to gen-
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erate the profile. The indication may be provided by, for
example, the network television station operations 300 shown
in FIGS. 3A and 3B.

[0176] In another aspect of the invention, the broadcast
ACR system 310 may be operable to receive an indication that
one or more fingerprints previously taken by the end-user
device match fingerprints that correspond to content provided
by the network television station and also match content
provided by one or more additional network television sta-
tions. In this scenario, the vendor ACR system such as the
vendor ACR cloud/matching service or system 330 may be
operable to query the Broadcast ACR system in real time to
retrieve a updated fingerprint profile. The updated profile
which may comprise information regarding location of spe-
cific logos, pointers to the logo itself (as a file), and various
other instructions (time to invoke, auto invoke, etc) is sent to
the ACR vendor’s control server. The ACR vendor’s control
server sends the updated profile to the TV and/or end user
device. In another embodiment of the invention, the broadcast
ACR system 310 may be operable to send the enhanced
profile information in advance of potential multi-matches and
permit the vendor ACR system such as the vendor ACR cloud/
matching service or system 330 to automatically invoke the
profiles as necessary upon detection of multi-matches against
networks which enhanced fingerprint profiles exist. In
response to the received indication, the one or more signals
generate by the device may provide instructions to a portion
of the ACR system to generate the profile.

[0177] With respect to the various aspects of the invention
described above, the profile may comprise a plurality of loca-
tions in the video frame to take fingerprints that correspond to
a portion of the video frame that is different from the pre-
determined portion of the video frame in which the graphical
item is displayed. The plurality of locations could comprise
from about 16 locations to about 36 locations or possibly
more.

[0178] FIG. 61isaflow chartillustrating exemplary steps for
detecting and resolving overlay conflicts in an automatic con-
tent recognition based system, in accordance with an exem-
plary embodiment of the invention. Referring to FIG. 6, is
shown a flow chart 600 comprising exemplary steps 602
through 610.

[0179] In step 602, the identity of a channel may be deter-
mined based on a unique identifier such as a logo utilizing
ACR. In step 604, a position where an overlay, suchas an STB
overlay, for the channel is generally placed may be deter-
mined automatically or via an overlay profile that may explic-
itly identify positions or locations. In step 606, the channel
identity and corresponding determined position where the
STB overlay is generally placed may be stored. In step 608,
when the channel is being viewed, and an ACR event is
triggered and an ACR overlay is to be presented, ACR may be
utilized to determine whether the STB overlay is currently
being presented. In step 610, if the STB overlay is currently
being presented, determine: where to position or reposition
the ACR overlay, how to size or resize the ACR overlay,
whether to defer presentation of the ACR overlay to a subse-
quent time, or whether to cancel presentation of the ACR
overlay, based on the stored channel identity and correspond-
ing position where the STB overlay is generally placed, in
order to prevent or resolve any conflict and prevent or resolve
conflict based on this determination.

[0180] FIG.7isaflow chartillustrating exemplary steps for
detecting and resolving overlay conflicts in an automatic con-
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tent recognition based system, in accordance with an exem-
plary embodiment of the invention. Referring to FIG. 7, is
shown a flow chart 700 comprising exemplary steps 702
through 714.

[0181] In step 702, the identity of a channel may be deter-
mined based on a unique identifier such as a logo utilizing
ACR. In step 704, a position where an overlay, suchasan STB
overlay, for the channel is generally placed may be deter-
mined automatically or via an overlay profile that may explic-
itly identify positions or locations. In step 706, the channel
identity and corresponding determined position where STB
overlay is generally placed may be stored. In step 708, when
the channel is being viewed, and an ACR event is triggered
and an ACR overlay is to be presented, determine utilizing
ACR, whether the STB overlay is currently being presented.
In step 710, if the STB overlay is not currently being pre-
sented, the ACR overlay may be presented. In step 712, while
the ACR overlay is being presented, ACR detects that the STB
overlay is being presented. In other words STB overlay was
presented after the ACR overlay was presented. In step 714, it
may be determined: where to reposition the ACR overlay,
how to resize the ACR overlay, whether to defer presentation
of'the ACR overlay to a subsequent time, or whether to cancel
presentation of the ACR overlay, based on the determined
position where the STB overlay is generally placed, in order
to prevent or resolve any conflict and prevent or resolve
conflict based on this determination.

[0182] Invarious exemplary embodiments of the invention,
amethod and system, for providing graphical item (e.g. chan-
nel logo) identification based on automatic content recogni-
tion. In this regard, a device that is operable to handle auto-
matic content recognition operations may be operable to
generate one or more signals that provide instructions to
determine one or more locations in a video frame to take
fingerprints. The one or more locations correspond to a deter-
mined portion of the video frame in which a graphical item
that represents a network television station is displayed. The
generated one or more signals may provide instructions to
generate a profile comprising the determined one or more
locations, and to send the generated profile for communica-
tion to an end-user device, wherein the end-user device is
operable to utilize the profile to take fingerprints of content
provided by the network television station. The graphical
item may comprise one or more of a channel logo, a symbol,
a sign, a mark, an object, a watermark, and text that represent
the network television station.

[0183] The generated one or more signals may also provide
instructions to generate an indication that the determined one
or more locations are to be automatically utilized by the
end-user device to take fingerprints when one or more finger-
prints previously taken by the end-user device match finger-
prints that correspond to content provided by the network
television station. The generated one or more signals may also
provide instructions to send the generated indication for com-
munication to the end-user device.

[0184] The device may also be operable to receive an indi-
cation that one or more fingerprints previously taken by the
end-user device match fingerprints that correspond to content
provided by the network television station. In response to the
received indication, the generated one or more signals pro-
vide instructions to generate the profile. The device is oper-
able to generate one or more additional signals that provide
instructions to generate additional profiles at a determined
rate, wherein each additional profile comprises one or more
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locations in a video frame to take fingerprints. The one or
more locations of each additional profile corresponds to a
determined portion of the video frame in which a graphical
item that represents the network television station is dis-
played. The generated additional profiles for communication
maybe sent to the end-user device.

[0185] Anexemplary determined rate is approximately one
profile every five seconds. Other rates, whether lesser or
greater may also be utilized without departing from the spirit
and scope of the invention.

[0186] The device may also be operable to receive an indi-
cation that the content provided by the network television
station is provided concurrently by other network television
stations. In response to the received indication, the generated
one or more signals provide instructions to generate the pro-
file. The device may receive an indication that one or more
fingerprints previously taken by the end-user device match
fingerprints that correspond to content provided by the net-
work television station and also match content provided by
one or more additional network television stations. In
response to the received indication, the generated one or more
signals provide instructions to generate the profile. The pro-
file may comprise a plurality of locations in the video frame to
take fingerprints that correspond to a portion of the video
frame that is different from the determined portion of the
video frame in which the graphical item is displayed.

[0187] Another embodiment of the invention may com-
prise a server or computer system that is operable receive an
indication that one or more fingerprints previously taken by
an end-user device match fingerprints that correspond to con-
tent provided by a network television station. In response to
the received indication, one or more instructions may be
generated to generate a profile comprising one or more loca-
tions in a video frame that correspond to a determined portion
of the video frame in which a graphical item that represents
the network television station is displayed. One or more
instructions may also be generated to send the generated
profile for communication to the end-user device, wherein the
end-user device is operable to utilize the profile to take fin-
gerprints of content provided by the network television sta-
tion.

[0188] In various embodiment of the invention, a device
that is operable to handle operations for automatic content
recognition is operable to detect utilizing the automatic con-
tent recognition operations, a conflict that occurs on a channel
when a first overlay and a second overlay are concurrently
displayed on the device. The device may be operable to con-
trol and/or modify the presentation of the first overlay and/or
the second overlay for the channel based on the detection in
order to resolve the conflict. The device may be operable to
utilize the automatic content recognition operations to deter-
mine an identity of the channel based on a unique identifier
that is associated with the channel and is presented on the
channel. The unique identifier of the channel may comprise a
channel logo, a sign, a watermark, text, animation, or the
content itself. The unique identifier may comprise a graphical
item.

[0189] The device may be operable to utilize the automatic
content recognition operations to determine a location where
the first overlay and/or the second overlay is presented for the
channel based on the determined identity of the channel. If the
conflict is detected, the device is operable to utilize the auto-
matic content recognition operations to determine one or
more corresponding new locations for presenting the first
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overlay and/or the second overlay for the channel in order to
resolve the conflict. The one or more corresponding new
locations may be based upon a region constraint map for a
particular channel. In instances when the conflict is detected,
the device may be operable to relocate the first overlay and/or
the second overlay from the determined location where the
first overlay and the second overlay is presented to one or
more corresponding new locations.

[0190] The device may also be operable to utilize the auto-
matic content recognition operations to determine a corre-
sponding size of the first overlay and/or the second overlay for
the channel. If the conflict is detected, the device is operable
to determine a new size of the first overlay and/or the second
overlay for the channel in order to resolve the conflict. In
instances where the conflict is detected, the device is operable
to resize the first overlay and/or the second overlay for the
channel based on the determined new size.

[0191] In an embodiment of the invention, the device may
be operable to defer presentation of one of the first overlay
and the second overlay for the channel whenever the conflict
is detected. In this regard, the device may defer presentation
and present the one of the first overlay and the second overlay
ata subsequent time. In another embodiment of the invention,
the device may be operable to cancel presentation of one of
the first overlay and the second overlay for the channel when-
ever the conflict is detected.

[0192] Throughout this disclosure, the use of the terms
dynamically and/or adaptively with respect to an operation
means that, for example, parameters for, configurations for
and/or execution of the operation may be configured or recon-
figured during run-time (e.g., in, or near, real-time) based on
newly received or updated information or data. For example,
an operation within a transmitter and/or a receiver may be
configured or reconfigured based on, for example, current,
recently received and/or updated signals, information and/or
data.

[0193] As utilized herein the terms “circuits” and “cir-
cuitry” refer to physical electronic components (i.e. hard-
ware) and any software and/or firmware (“code”) which may
configure the hardware, be executed by the hardware, and or
otherwise be associated with the hardware. As used herein,
for example, a particular processor and memory may com-
prise a first “circuit” when executing a first one or more lines
of'code and may comprise a second “circuit” when executing
a second one or more lines of code. As utilized herein, “and/
or” means any one or more of the items in the list joined by
“and/or”. As an example, “x and/or y” means any element of
the three-element set {(x), (¥), (X, )} As another example,
“X, y, and/or z” means any element of the seven-element set
1x), ®), @), %, ¥), X, 2), (¥, 2), (X, ¥, 2)}. As utilized herein,
the term “exemplary” means serving as a non-limiting
example, instance, or illustration. As utilized herein, the
terms “e.g.,” and “for example” set off lists of one or more
non-limiting examples, instances, or illustrations. As utilized
herein, circuitry is “operable” to perform a function whenever
the circuitry comprises the necessary hardware and code (if
any is necessary) to perform the function, regardless of
whether performance of the function is disabled, or not
enabled, by some user-configurable setting.

[0194] Other embodiments of the invention may provide a
computer readable device and/or a non-transitory computer
readable medium, and/or a machine readable device and/or a
non-transitory machine readable medium, having stored
thereon, a machine code and/or a computer program having at
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least one code section executable by a machine and/or a
computer, thereby causing the machine and/or computer to
perform the steps as described herein for detecting and
resolving overlay conflicts in an automatic content recogni-
tion based system.

[0195] Accordingly, the present invention may be realized
in hardware, software, or a combination of hardware and
software. The present invention may be realized in a central-
ized fashion in at least one computer system, or in a distrib-
uted fashion where different elements are spread across sev-
eral interconnected computer systems. Any kind of computer
system or other apparatus adapted for carrying out the meth-
ods described herein is suited. A typical combination of hard-
ware and software may be a general-purpose computer sys-
tem with a computer program that, when being loaded and
executed, controls the computer system such that it carries out
the methods described herein.

[0196] The present invention may also be embedded in a
computer program product, which comprises all the features
enabling the implementation of the methods described
herein, and which when loaded in a computer system is able
to carry out these methods. Computer program in the present
context means any expression, in any language, code or nota-
tion, of a set of instructions intended to cause a system having
an information processing capability to perform a particular
function either directly or after either or both of the following:
a) conversion to another language, code or notation; b) repro-
duction in a different material form.

[0197] While the present invention has been described with
reference to certain embodiments, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted without departing from the
scope of the present invention. In addition, many modifica-
tions may be made to adapt a particular situation or material
to the teachings of the present invention without departing
from its scope. Therefore, it is intended that the present inven-
tion not be limited to the particular embodiment disclosed,
but that the present invention will include all embodiments
falling within the scope of the appended claims.

What is claimed is:

1. A method, comprising:

in a device that is operable to handle operations for auto-

matic content recognition:

detecting utilizing said automatic content recognition
operations, a conflict on a channel with concurrent
presentation of a first overlay and a second overlay on
said device; and

modifying said presentation of at least one of said first
overlay and said second overlay for said channel
based on said detection.

2. The method according to claim 1, comprising determin-
ing utilizing said automatic content recognition operations,
an identity of said channel based on a unique identifier that is
associated with said channel and is presented on said channel.

3. The method according to claim 2, comprising determin-
ing utilizing said automatic content recognition operations, a
location where one or both of said first overlay and said
second overlay is presented for said channel based on said
determined identity of said channel.

4. The method according to claim 3, comprising, if said
conflict is detected, determining one or more corresponding
new locations for presenting said one or both of said first
overlay and said second overlay for said channel to resolve
said conflict.
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5. The method according to claim 4, comprising, if said
conflict is detected, relocating said one or both of said first
overlay and said second overlay from said determined loca-
tion where said one or both of said first overlay and said
second overlay is presented to said one or more correspond-
ing new locations, wherein said one or more corresponding
new locations are based upon a region constraint map for a
particular channel.
6. The method according to claim 2, comprising determin-
ing utilizing said automatic content recognition operations, a
corresponding size of one or both of said first overlay and said
second overlay for said channel.
7. The method according to claim 6, comprising, if said
conflict is detected, determining a new size of one or both of
said first overlay and said second overlay for said channel to
resolve said conflict.
8. The method according to claim 7, comprising, if said
conflict is detected, resizing said one or both of said first
overlay and said second overlay for said channel based on
said determined new size.
9. The method according to claim 1, comprising, if said
conflict is detected, deferring presentation of one of said first
overlay and said second overlay for said channel.
10. The method according to claim 1, comprising, if said
conflict is detected, canceling presentation of one of said first
overlay and said second overlay for said channel.
11. A system, comprising:
a device that is operable to handle operations for automatic
content recognition, said device being operable to:
detect utilizing said automatic content recognition
operations, a conflict on a channel with concurrent
presentation of a first overlay and a second overlay on
said device; and

modify said presentation of at least one of said first
overlay and said second overlay for said channel
based on said detection.

12. The system according to claim 11, wherein said device
is operable to utilize said automatic content recognition
operations to determine an identity of said channel based on
a unique identifier that is associated with said channel and is
presented on said channel.

13. The system according to claim 12, wherein said device
is operable to utilize said automatic content recognition
operations to determine a location where one or both of said
first overlay and said second overlay is presented for said
channel based on said determined identity of said channel.

14. The system according to claim 13, wherein, if said
conflict is detected, said device is operable to utilize said
automatic content recognition operations to determine one or
more corresponding new locations for presenting said one or
both of said first overlay and said second overlay for said
channel to resolve said conflict.

15. The system according to claim 14, wherein, if said
conflict is detected, said device is operable to relocate said
one or both of said first overlay and said second overlay from
said determined location where said one or both of said first
overlay and said second overlay is presented to said one or
more corresponding new locations, wherein said one or more
corresponding new locations are based upon a region con-
straint map for a particular channel.

16. The system according to claim 12, wherein said device
is operable to utilize said automatic content recognition
operations to determine a corresponding size of one or both of
said first overlay and said second overlay for said channel.
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17. The system according to claim 16, wherein, if said
conflictis detected, said device is operable to determine a new
size of one or both of said first overlay and said second
overlay for said channel to resolve said conflict.

18. The system according to claim 17, wherein, if said
conflict is detected, said device is operable to resize said one
or both of said first overlay and said second overlay for said
channel based on said determined new size.

19. The system according to claim 11, wherein:

if said conflict is detected, said device is operable to defer

presentation of one of said first overlay and said second
overlay for said channel; and

if said conflict is detected, said device is operable to cancel

presentation of one of said first overlay and said second
overlay for said channel.

20. A non-transitory computer readable medium having
stored thereon, a computer program having at least one code
section being executable by a machine for causing the
machine to perform steps comprising:

in a device that is operable to handle operations for auto-

matic content recognition:

detecting utilizing said automatic content recognition
operations, a conflict on a channel with concurrent
presentation of a first overlay and a second overlay on
said device; and

modifying said presentation of at least one of said first
overlay and said second overlay for said channel
based on said detection.
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