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corresponding regions and frames of the video data in which the corresponding on-screen text was detected. Users can select
regions In the frames of the visual content to monitor for a particular triggering item (e.g., a triggering word, name, or phrase).
During play back of the video data, the textual data associated with the selected regions In the frames can be monitored for the
triggering item. VWhen the triggering item Is detected In the textual data, an alert can be generated. Alternatively, the textual data for

the selected region can be extracted to compile supplemental information that can be rendered over the playback of the video data
or over other video data.
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GENERATING ALERTS BASED UPON
DETECTOR OUTPUTS

[0001] BACKGROUND

[0002] Videos can be used to convey a wide variety of audiovisual content. From
entertainment video content, such as movies, television programs, music videos, and
the like, to informational or instructional content (e.g., news broadcasts,

documentaries, product advertisements, educational shows, etc.), video content offers

a rich and effective means for communicating information.

[0003] Most contemporary video content is available in digital form and can be
recorded or transmitted in one or more electronic formats. For example, traditional
cable and satellite television service providers transmit live and prerecorded digital
video signals to consumers over corresponding wired and wireless electronic
communication media in real time according to a broadcast schedule. In addition
many cable and satellite television service providers, and other web based services,
have developed functionality to provide video content to consumers using so-called
“video-on-demand” (VOD) systems. VOD systems allow service providers to
provide specific video assets, such as television shows, movies, and the like, in

response to user requests to any number of client devices for viewing.

[0004] Such live video and VOD content is usually transmitted as video data. The

video data can include constituent visual data, audio data, and, in some instances,
tcxtual data (e.g., closed captioning data). In many of the video formats, the visual

data 1s recorded as a sequence of frames that include still images resulting from the

arrangement of pixels. Accordingly, the visual data can include a set of frames in
which each frame includes a specific set of pixel data that, when rendered by a
computcr system, results in the corresponding visual content (e.g., images of people,

places, and objects) of the video content.
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[0005] In some scenarios, the visual content might include 1mages of text. Images

of text may include images of text on objects in a scene (e.g., words or characters on
buildings, signs, or written documents, etc.). The visual content may also include
rendered text superimposed over the images of a scene of the visual content. For
Instance, some television stations may embed on-screen text into visual content of a
news broadcast to display summary information, captioning, or to introduce
individual stories or segments. Similarly, talk shows may use on-screen text to
identity people or topics, while programs showing or discussing sporting events may
display on-screen text with running statistics about one or more games (e.g., score,
period, time, etc.). Text that appears in the images of a scene or text that is embedded
Into or superimposed on the image ot the scene are referred to herein as “on-screen

text.”

[0006] On-screen text is distinguishable from text rendered from textual data (e.g., a
text string) in that on-screen text does not correspond to underlying data that includes
specifications or other indications of the text. Rather, on-screen text is only
recognizable by examining the images that result from rendering the corresponding

pixel data of the visual data.

BRIEFK DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1A illustrates a block diagram of a system for performing actions using

on-screen data, according to embodiments of the present disclosure.

[0008] FIG. IB illustrates data flow for performing actions using on-screen data,

according to embodiments of thc present disclosure.

[0009] FIGS. 2A through 2C depict functionality of system components for
performing actions using on-screen data, according to embodiments of the present

disclosure.

[0010] FIGS. 3A through 3G depict illustrative user interfaces for performing

actions using on-screen data, according to embodiments of the present disclosure.
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[0011] FIG. 4 illustrates a flowchart for a method for generating alerts based on and

using on-screen data, according to embodiments of the present disclosure.

[0012] FIG. 5 illustrates a flowchart for a method for performing action using on-

screen data, according to embodiments of the present disclosure.

DETAILED DESCRIPTION

[0013] Described hercin are techniques for systems, methods, and devices for
generating alerts and supplemental information based on the detection of on-screen
text and objects in video data. In the following description, for purposes of
explanation, numerous examples and specific details are set forth in order to provide a
thorough understanding of particular embodiments. Particular embodiments as
defined by the claims may include some or all of the features in these examples alone
or in combination with other features described below, and may further include

modifications and equivalents of the features and concepts described herein.

[0014] System Overview

[0015] FIG. 1A depicts a high-level schematic diagram of a system 100 for
providing enhanced alerting and user experience functionality associated with the
consumption of video content. System 100 can provide a user interface that is
superimposed over the visual video content. A user can designate a region of video

content to monitor using the user interface. System 100 can monitor the designated

region in the frames of the video content and perform various actions. In one

cmbodiment, system 100 can monitor the designated region for user-specified key
items (e.g., on-screen trigger words, phrases, names, objects, etc.) and perform an
action when the key item is detected. For example, when system 100 detects a trigger

word, it can generate an alert according to a particular alert definition.

[0016] In another example embodiment, system 100 can extract any or all of the on-
screen text in the designated region over the course of the video playback. The
extracted on-screen text can then be used to generate supplemental information. For

example, the extracted on-screen text can be compiled into a text-based summary of



CA 2923807 2017-04-03

the video content (e.g., a television program broadcast on a particular channel) up
until a certain point in the play back (e.g., the point at which a user begins watching a
television program already in progress). The on-screen text can also be used to
generate a running account of the on-screen text. The running account of on-screen
text can be embedded in superimposition over other video content (e.g., scrolling text

superimposed over the video content of another television program broadcast on

another channel).

[0017] The particular example system 100 depicted in FIG. 1A includes a server
computer 110 and a client device 120 in electronic communication with one another.
For example, server computer 110 can be a computer system at the headend facility of
a cable television service provider used for distributing video content. Client device
120 can include any computing device or thin client device (e.g., desktop computer,
laptop computer, tablet computer, smart phone, set-top-box, etc.) capable of receiving

and decoding data and/or signals from the server computer 110.

[0018] In embodiments, video data is analyzed to generate the supplemental
information. Server computer 110 can execute one or more software modules to
implement various analytical functionality in accordance with embodiments of the
present disclosure. In one embodiment, the server computer 110 can execute a video
data analyzer 111 to analyze video data received from a video source 105. The video
data analyzer 111 can include various content type specific modules for analyzing
different types of content data included in the video data. For example, the video data
analyzer 111 can include a visual data module 112, audio data module 113, and
textual data module 114 for performing analysis on the visual data, audio data, and

textual data components of the video data.

[0019] The server computer 110 can also execute an object/text region engine 115

to recognize, detect, or otherwise determine, regions of interest in the various frames
of the video data. For example, the object/text region engine 115 can perform a
preliminary analysis on the visual data to determine one or more regions that
potentially contain on-screen text, logos, icons, or images of objects. The preliminary

analysis can be preprocessing step performed before when the video data is produced.
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Alternatively, the preliminary analysis that identifies one or more regions of potential

Interest can be performed dynamically when the server computer 110 receives the
video data. In one embodiment, determining regions that may be of interest can
include performing a discrete cosine transformation (DCT) operation with specific
coefficients and edge feature definitions. The identified regions can then be further

analyzed by the visual data module 112,

[0020] In some embodiments, the object/text region engine 115 can determine
regions In the video data that may contain on-screen text based on metadata
assoclated with the video data. For example, the metadata can be received in the form
of electronic program guide (EPG) data from one or more EPG sources 103 or be
retrieved from the object/text region database 116. The EPG data can include
information regarding the program lincup for a particular television/cable channel,
while the data in the object/text region database 116 can be based on user input that
identifies a particular region of interest for particular channels, video content, or video
content types (e.g., the location of station identifiers or the location of captions in

specific news programs).

[0021] In one embodiment, metadata stored in the object/text region database 116
can correlate specific EPG data to known or predetermined regions in the frames of
the visual video data in which specific objects or text are typically or expected to be
included. For example, video data received from a video source 105 may include a
particular video asset (e.g., a movie, newscast, sports event, television program, etc.).
The EPG source 103 can provide EPG data (e.g., start/stop times, duration, synopsis,
channel designations, descriptions, categories, etc.) for that particular video asset.
Based on the EPG data, the object/text region engine 115 can retrieve corresponding
region data that includes specifications for one or more regions in the particular video
asset 1n which objects or text may be expected to appear from the object/text region
database 116. For example, if the EPG data indicates that a particular program is a
financial news broadcast, then the object/text region engine 115 can access the
object/text region database 116 to determine that that specific financial news
broadcast, or a corresponding type of financial news broadcast on the specified

channel, typically includes a logo in the bottom right-hand corner of the screen as
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well as scrolling text with information about stock prices along the bottom edge of the
screen.  In some embodiments, the specific video asset can be associated with a
particular video asset identifier or a video asset category identifier with which the
object/text region engine 115 can retrieve the corresponding potential monitoring

regions from the object/text region database 116.

[0022] Once the specific regions are determined, the various software modules of
the server computer 110, such as video data analyzer 111, can detect, extract, catalog,
and correlate various visual, audio, and/or textual aspects of video content. As
described herein, video data for video content can include a combination of visual
data, audio data, and/or textual data corresponding to the visual, audio, and/or textual
components of the video content. Accordingly, the video data analyzer 111 can
include functionality for analyzing the visual data, audio data, and/or textual data
individually to generate additional or supplemental data. Any data resulting from the
analysis of the video data can be correlated to a corresponding frame and/or region in

the visual content.

[0023] In one embodiment, the video data analyzer 111 can analyze the visual data
contained within regions defined by the region data to determine data corresponding
to the on-screen text or objects. The images in a frame of visual content can include
an arrangement of pixels. Accordingly, in one embodiment, the analysis of the visual
data within the regions can include performing an optical character recognition (OCR)
operation to recognize patterns in the pixels that correspond to individual objects,
characters, words, or phrases included in the visual data. The recognized patterns can
then be associated with textual data or image data that describes the recognized
patterns. The recognized on-screen text or object can then be associated with the
corresponding regions in the frames or frame sequences in which it appears.
Accordingly, the on-screen text or objects and their corresponding textual data and
object data can be associated with the corresponding regions, frames, and/or video

assets 1in which they appear.

[0024] In embodiments, text data corresponding to recognized on-screen text can

Include computer readable code that define specific characters or words (e.g., text
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strings defined by ASCII or binary codes). The textual data can then be associated
with the regions, frames, and/or video assets m which the on-screen text was
recognized. In such embodiments, the textual data can be provided, along with the
original or transcoded video data to the client device 120, as supplemental data. As
used herein the term “detector output data™ describes data generated by the video data
analyzer 111 including, but not limited to, supplemental data and its correlations to
specific video assets, frames, and/or regions in the video data. The detector output
data can be associated with multiple video asscts from multiple video sources 105

(e.g., multiple television programs broadcast by multiple television channels).

[0025] The client device 120 can include modules implemented as combinations of
hardware and software to provide various functionality that uses the detector output
data. In one embodiment, the client device 120 can include a user interface engine
121. Uscr interface engine 121 can include functionality for receiving, decoding,
rendering, and displaying information received from various sources, such as video
source 105, EPG 103, and server computer 110. In one embodiment, the user
interface engine 121 can receive video data 105 for video content and render the
component visual, audio, and textual components of the video content on one or more

output devices (e.g., computer monitors, speakers, etc.).

[0026] In addition, the user interface engine 121 can receive EPG data and render it
along with controls superimposed over the visual component of the video content.
For example, user interface agent 121 can generate a graphical user interface (GUI)
that includes GUI elements overlaid on the video content. In one embodiment, the
uscr interface engine 121 can include or be coupled to a user interface device 123
(.8., a remote control receiver, a touchscreen, a mouse, a camera, etc.) for receiving
user mput from a user 107. In such embodiments, the user interface device 123 can
be used to interact with the underlying GUI generated by the user interface engine 121

and thereby control/interact with other components of system 100.

[0027]  In some embodiments, the user interface engine 121 can provide access to
the functionality of the alert engine 125. In one embodiment, the alert engine 1235 can

receive region data associated with video content that specifies one or more possible
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regions 1n which text or an object may appear. The alert engine 125 can then provide

the region data to the user intertace engine 121.

[0028] As described herein, the region data can be determined by the object/text
region engine 1135 by analyzing the video data to determine patterns in the pixels that
might include on-screen text. In embodiments, the object/text region engine 115 can
determine region data based on metadata recetved from the EPG source 103 or stored
in the object/text region database 116. In some embodiments, the region data may be
determined based on user input that defines a particular region received through the
user interface device 123 (e.g., dragging and dropping a box around a particular
region of interest in which the user expects to see text). In any such embodiments, the
user intertface engine 121 can include functionality that allows a user to select one or
more of the regions in the visual video content that the object/text region engine 115
or the video data analyzer 111 has determined to actually or potentially contain on-

screen text.

[0029] Based on the user input received from the user 107 through the user interface
engine 121, the alert engine 125 can designate the selected regions as the monitoring
regions. In one embodiment, the monitor module 127 can include functionality for
locating the monitoring regions within the visual component of the video content

based on corresponding region data.

[0030] In embodiments, the monitor module 127 can also determine a key item to
monttor for in the monitoring regions. The key items can be defined by a particular
pixel pattern (e.g., an image of an object or text) or a text string. When the client
device 120 receives or plays back the video data 141, the alert engine 125, and in
particular monitor module 127, can monitor the monitoring regions in the
corresponding visual data for on-screen text or objects that match the key item. In
one embodiment, monitoring the monitoring regions includes analyzing the
corresponding detector output data to determine textual or image data associated with
the specific region, trame, and/or video asset of interest. When the key item is
detected in the designated monitoring region, the monitor module 127 can perform a

predetermined dynamically determined action.
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[0031] In one embodiment, the action can include generating an alert initiation
message. The alert initiation message can be sent to the alert generator module 129.
The alert generator module 129, 1n response to the alert initial message generated by
the monitor module 127, can access the alert datastore 130 to determine one or more
actions to pertorm. In one embodiment, the alert generator 129 can retrieve a
predetermined alert definition associated with the key item, the user 107, and/or
metadata assoclated with the video content. The association between the key item,
the user 107, and/or the metadata and a particular alert definition can be stored in a
relational database in the alert datastore 130. Alert definitions can specify various
actions to be performed in response to the detection of a particular key item. For
example, the alert generator 129 can retrieve an alert definition that specifies that the
user interface engine 121 increase the volume of the playback associated with the

audio component of the video content for frames in which the key item is detected.

[0032] Overview of Data Flow

[0033] To further illustrate various aspects and functionality of system 100, FIG. 1B
tustrates a particular example data flow 101 according to embodiments of the present
disclosure. While specific functions are described as being performed by specific
modules in specific computer systems, any of the functionality described herein may
be distributed among the server computer 110, the client device 120, and one or more

other computer system (e.g., in a cloud computing environment).

|0034] As shown, the video data analyzer 111 can receive video data 141 from
video source 105. The video source 105 can include any type of live or on-demand

source of video content. For example, the video source 105 can be a cable television
provider, a satellite television provider, a website, or the like. Accordingly, the video
data 141 can include a live video stream or one or more stored files of video data. In

either scenario, the video data 141 can include various formats of digital data.

[0035] The video data 141 can include digital data corresponding to the visual,
audio, and/or textual components of the corresponding video content. For example,

the video data 141 can include visual data, audio data, and/or textual data. In some
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embodiments, the video data 141 can include one or more video assets, such as

television shows, movies, video clips, web videos, and the like.

[0036] In one embodiment, the video data analyzer 111 can receive EPG data 143
from the EPG source 103. The EPG data 143 can include metadata regarding the
various video assets in the video data 141. For example, the EPG data can describe
the divisions between the video assets (e.g., start/stop times) in the video data 141.
The metadata in the EPG data 143 can be generated by the EPG source 103 in
coordination with the video source 105. For example EPG data 143 can include
published listings or schedules of programs offered by one or more video sources 105
(e.g., television networks, on-demand movie websites, etc.). The EPG data 143 can
include imformation about the video data 141 in general and/or descriptions of the
individual video assets. Such descriptions can include an identifier for a particular
television program, movie, newscast, video clip, and the like. For example, the
identifier can Include a name of a sitcom, the title of the movie, the name of the
television talk show, etc. In addition to the identifier, the EPG data 143 can include
an Indicatton of a classification or category of the type of video asset. Such
indications can include designation associated with what content can be expected in a
particular video asset. For example, a designation can classify a particular video asset

as a newscast, a comedy, a sporting event, a talk show, a financial news show, or the

like.

[0037] The video data analyzer 111, or one of its component modules, can use the
EPG data 143 in the analysis of the video data 141. In one embodiment, the video
data analyzer 111 can use the EPG data 143 to determine a context of the video data

141. 'The video data analyzer 111 can use the context to access the object/text region

engine 115 or the object/text region databasc 116 to determine regions in the visual

data in which to search for on-screen text or objects. The regions in the visual data
can be defined by the region data 145. The region data 145 can include designations
of the coordinates and area in which on-screen text or on-screen objects are expected
to appear within the visual component of the video content. For example, if the EPG
data 143 suggests that a particular video asset is a recording of a financial news

broadcast, the object/text region engine 115 may determine that the video data

10



CA 2923807 2017-04-03

analyzer should search for text in regions in the corners of the video content. In some
ecmbodiments, the EPPG data 143 can indicate that the financial news broadcast 1s a
specific program. Based on the identifier associated with a specific program, the
object/text region engine 115 can access the object/text region database 116 to
determine that program always includes a scrolling bar of text in the region of a
specific height and length along the bottom edge of the screen. Accordingly, the
video data analyzer 111 can designate those regions as regions that should be

analyzed tor on-screen text.

[0038] In one embodiment, the video data analyzer 111 can also usc context
indicated in the EPG data 143 to improve the accuracy of the analysis of the video
data 141. For example, if the EPG data 143 for a particular video asset indicates that
the video asset includes a sports talk show, then the video data analyzer can reference
a specialized dictionary associated with sports talk shows to improve the accuracy of
character recognition operations on the visual data component of the video data 141.
The spectalized dictionary may include vocabulary and names specific to the genre of
sports shows that the video data analyzer 111 can use to eliminate at least some

potentially erroneous recognized characters or words.

[0039] Analysis of the video data 141 can include recognizing on-screen text or on-
screen objects, and generating corresponding textual data and/or image data. In some
cmbodiments, textual data or image data can be associated with specific regions.
Furthermore, the textual data or image data can be associated with specific regions
within specific frames or ranges of frames within the video asset or video data 141.
For example, textual data corresponding to on-screen text that introduces a particular
segment within a news broadcast can be associated with specific frames within the
program in which the specitic on-screen text appears. In this way, the frames of the
news broadcast can be compiled into segments based on specific on-screen text (e.g.,
the title, topic, or name of a particular news segment). Similarly, in some
embodiments, the video data analyzer 111 can also detect the presence of particular
on-screen images in regions of the visual content. For example, visual module 112

can detect the presence of a logo in the corner of the screen or the image of a person

11
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or object in other particular regions of the screen. Such image data can be used to

identify a particular television show or television channel.

[0040] In some embodiments, audio module 113 and/or the textual module 114 can
analyze the corresponding audio data and textual data (e.g., closed captioning data)
for audio or text in those components of the video data 141. The audio or text
detected 1n the audio data and textual data of the video data 143 can be associated
with the particular frames in which they are detected. Accordingly, the audio data and
textual data can be used to further segment the video data 141 based on characteristics
sounds (e.g., the sound of a particular person’s voice, a particular song, a sound effect,
etc.) or indications/markers in closed captioning data that indicates the beginning and
end of a particular program. Segmentation of the video data 141 can be used by
various components of the present disclosure to improve accuracy and efficiency of
the analysis of the video data. For example, information about segments in the video
data 141 can help the video analyzer 111 leverage the redundancy of the images in
multiple frames of the visual content to improve the accuracy of character recognition
of text in a frame in which the text is moving or otherwise difficult to recognize. If
the text in one frame is difficult to recognize, the video analyzer 111 can analyze
neighboring frames in the same segment to perhaps obtain a better image of the text

(e.g., In better {ocus, higher contrast, etc.).

[0041] Any data detected in or extracted from video data 141 by the video data
analyzer 111 can be associated with the corresponding regions and/or frames and
compiled as detector output data. In one embodiment, the detector output 147
includes textual data corresponding to on-screen text detected in the visual data of the
video data 141. Within the detector output data, textual data can be associated with
one or more reglons in one or more frames of various video assets. Similarly, image
data can be associated with regions in one or more frames of video assets. In such
embodiments, the regions associated with the textual data or image data can be
defined by coordinates and areas associated with region identifiers or definitions.
Accordingly, in some embodiments, alert engine 125 can receive the detector output
[47 in which the textual data or image data is associated with a region identifier or

definition. The alert engine 125 can then reference the region data 149 to determine
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the coordinates and area of a particular region assoctated with a specific region

identifier.

[0042] In some embodiments, the alert engine 125 can first designate the regions of
the visual data to be monitored for particular key item. In such embodiments, the
alert engine 125 can receive the region data 149 directly from the object/text region
engine 115. The alert engine 125 can reference the region definitions in the region
data 149 to designate one or more potential monitoring regions. In one embodiment,
the monitoring regions can be provided to the user interface engine 121. User
Interface engine 121 can generate one or more GUIs elements in a GUI superimposed
over the corresponding visual content of the video content to indicate which regions
can be monitored. For example, the user interface may generate selectable control
boxes around regions of the visual content that the user 107 may select to be
monitored. The user interface engine 121 can then receive a selection of one or more
of the regions. The alert engine 125 can receive user input 151 designating a

particular region to monitor and/or the key item that will trigger an alert.

[0043] The monittor module 127 can monitor the specified monitoring region for the
key item. In one embodiment, monitoring for the key item in the monitoring region
can include analyzing the detector output 147 to determine the frames in which the
monitoring region contains textual data or image data corresponding to the definition
of key item. In one embodiment, when the key item is detected in the monitoring
region, the monitor module 127 can generate an alert. The alert can include output an

alert initiation message that activates the alert generator 129.

[0044] The alert generator can access the alert datastore 130 to retrieve an alert
detinition 153 based on information in the alert initiation message, such as the key
item and/or the monitoring region. The alert definitions 153 can specify specific
actions to be performed once the alert is initiated. For example, an alert definition
153 can specity generating and sending an alert command 155 to the user interface
engine 121. The alert command 155 can include instructions that the user interface
engine 121 can use to augment the playback of the video data 141. For example, the

user interface engine 121 can change the playback volume of the video data 141 or
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insert additional messages or visual indications of the alert (e.g., flashing highlights

around the region or the on-screen text corresponding to the key item).

[0045] In one embodiment, the alert engine 125 can forgo monitoring one or more
regions for a particular key item. Instead, the alert engine 125 can extract any and all

textual data or image data associated with one or more regions in the detector output

147. Extracted textual data or image data can be stored and associated with the
particular video asset or sent to the user interface engine 121 in the alert command
155. User intertace engine 121 can use the textual data or image data to generate a
user interface to be superimposed over the video data 141 associated with the detector
output 147 or another video data 141 unrelated to the detector output 147 (e.g., over a
television program on another channel). The textual data extracted from the video
data 141 from a particular monitoring region can then be used by the user interface
engine 121 to generate various types of informational or control user interface

clements that describe the content of the video data 141.

[0046] FIGS. 2A through 2C illustrate the functionality of the various components
of the alert engine 125 and the user interface engine 121, according to various

embodiments of the present disclosure.

[0047] Alert Engine

[0048] FIG. 2A illustrates the functionality of monitor module 127 of the alert
engine 125. At block 201, the monitor module 127 can determine one or more

particular regions in the frames of video data to monitor. Determining the regions to

monitor can include receiving user input from a user 107 through the user interface
engine 121. Alternatively, determining the region to monitor can include retrieving
region data from the object/text region engine 115. In such embodiments, the
designated monitoring region can be identified by a unique monitoring region ID and
assoclated with one or more frames of a particular video asset. The monitoring region
can be defined by coordinates within the frame (e.g., an XY pixel designation) and a

corresponding area (e.g., a length and a width in pixels or other dimensional units).

[0049] At block 203, the monitor module 127 can determine a triggering key item.

[n one embodiment, the monitor module 127 can determine the key item in response
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to user input received through the user interface engine 121. In such embodiments,
the user interface can generate a GUI with controls for selecting on-screen text in the
visual content based on corresponding detector output 147. Controls displayed over a
given frame 1n the video, such as selectable regions around the on-screen text, can be
correlated to corresponding textual data in the detector output 147 for that frame.
When a user 107 selects the highlighted region around the on-screen text, the
corresponding textual data can be used as the key item. For example, in a news
program one or more regions of the visual content may include listings of upcoming
stories while another region includes a description of the current news story. In such
scenarios, a user 107 can select the region surrounding on-screen text corresponding
to an upcoming news story to use the corresponding textual data as the key item to
monitor for in the region that includes a description of the current news story. In this
way, the monitor module 127 can determine when the new program begins discussing

the key item (e.g., the selected news story of interest).

[0050] In another embodiment, the GUI can include a text field into which a user
107 can enter a text string that can be used as the key item. In such embodiments, the
user 107 1s free to enter any text string into the field and is not limited to on-screen
text options. Free-form entry of text strings advantageously allows a user 107 to
monitor any and all regions of the visual content for an arbitrary key item. Such
capability can be useful when a user 107 is only aware of a word or two of search

string.

[0051] In similar embodiments, the GUI can include controls for selecting a
particular irmage, icon, or identifier for a particular object or person as the key item.

The key 1tem can be defined by a particular pattern or general pattern of pixels. For

example, the key item can be defined by pixels arranged to form an image of the key

[tem.

[0052]  In various embodiments, the key item can include specifications for multiple
key items. Accordingly, the key item can specify multiple text strings or images of

objects. The specification of multiple key items can be used to generate multiple

corresponding alerts.
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[0053] At block 205, the monitor module 127 can monitor the one or more
monitoring regions for the key item. Monitoring for the key item can include
comparing textual data or image data in the detector output 147 corresponding to the
monitoring regions in multiple frames. Specifically, for each frame in a particular
video asset, the monitor module 127 can access the detector output 147 to determine
the corresponding textual data or image data for the regions in the frame. The
corresponding textual data or image data can be compared against the key item
definition. In some embodiments, the textual data associated with the monitoring
region for a particular frame in the detector output 147 may be compared with the text
string of the key item definition. In other embodiments, image data associated with
the monitoring region for a particular frame of the detector output 147 may be
compared with the pixel pattern of a particular object in the key item definition.
Accordingly, the comparison of the visual content in the monitoring region with the

key item can be performed on a pixel level or at a textual data level.

[0054] 'The monitoring tunctionality of block 205 can continue for a predetermined
amount of time (e.g., for the duration of a particular video asset) or indefinitely (e.g.,
until user 107 manually stops the process). When the monitoring module 127 detects
a matching pixel pattern or text string in the monitoring region, it can generate an alert
Initiation message at block 207. In one embodiment, generating an alert initiation
message can include storing an entry in an alerts table. In another embodiment,
generating an alert initiation message can include issuing a function call to an alert

generation routine, such as alert generator module 127. In such embodiments, the

function call can include some or all of the key item definitions and/or the textual data

detected in the monitoring region.

[0055] Alert Generator

[0056] FIG. 2B illustrates the functionality of alert generator 129 of the alert engine
125 for performing one or more actions in response to the detection of a key item,
according to various embodiments of the present disclosure. In one embodiment, at
box 211, the alert generator 129 can receive an alert initiation message that

corresponds to the detection of one or more key items in one or more monitoring
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regions 1n frames of video data 141. As described herein, the alert initiation message
can include textual data or other data corresponding to the key item and or the key
item definition. In one embodiment, the alert initiation message can include
information corresponding to the user 107, such as a user ID, who defined the key

item.

[0057] At box 213, alert generator 129 can extract the textual data or object data
from the alert imtiation message. For example, if the key item detected includes a
particular word or phrase, then the extracted textual data can include a text string

corresponding to the particular word or phrase.

[0058] At box 215, the alert generator 129 can determine an alert definition based
on the information included in the alert initiation message and/or preferences
associated with the user 107. In one embodiment, alert generator 129 can access the
alert database 130 to retrieve one or more alert definitions associated with the
information in the alert initiation message. For example, alert definitions maybe
assoclated with a particular key item and/or a user identifier. In such embodiments,
the alert definition determined by the alert generator 129 can include specifications
for generating an alert command that can be issued to a user interface engine 121 to
generate a corresponding alert. The specifications for generating an alert command
can include indications for the type of alert (e.g., an audio alert or a visual alert), the
placement of the alert (e.g., in the middle of the screen on a particular corner of the
screen), the duration of the alert (e.g., how long the alert should remain displayed on

the screen), and the like. Various illustrative examples of alert definitions and the

resulting alerts are discussed in more detail below in reference to FIG. 3A through 3F.

[0059] At box 217, the alert generator 129 can generate the alert command based on
the alert definition. The alert command can include computer executable instructions

that the user interface engine 121 can use to generate a specific alert. In one
embodiment, the alert command can be formatted specifically for the target user
interface engine 121 or the target client device 120. For example, an alert command
for a user interface engine 121 instantiated in a smart phone can be different from the

alert command for a user interface engine 121 instantiated in a set-top box. In yet
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another embodiment, the alert command can include instructions for the alert
command to be sent to another client device, such as a laptop or tablet computer,
different from the client device 120 in which the alert engine 125 and the user
interface engine 121 reside. For example, an alert command can include instructions
that the alert command be routed to smart phone associated with the user 107 to alert
the user 107 even 1f he/she is away from the television on which the video data 141 is

being displayed.

[0060] At box 219, the alert generator 129 can store the alert command in a
memory, such as the alert datastore 130, or transmit or send the alert command to the
user interface engine 121. In embodiments in which the alert command is stored, the
alert command can be associated with the particular regions and/or frames of the

video data that trigger the generation of the alert command.

[0061] User Interface Engine

10062] F1G. 2C illustrates the functionality of the user interface engine 121 for
generating alerts according to various embodiments of the present disclosure. At box
221, user interface 121 can receive an alert command. As described herein, the alert
command can include detailed specifications or instructions for the actions that the
user interface engine 121 should perform to generate the appropriate alert to one or

maore uscrs.

[0063] In response to the alert command, the user interface engine 121 can generate

the alert data, at box 223. In one embodiment, the alert data can include a

combination of visual data, audio data, and/or textual data. For example, the visual
data can include renderable alert text data and/or image data (e.g., an alert icon). The
visual data can also include specifications for the placement of the rendered alert text
or image (€.g., in the corner of the screen or the middle of the screen). The audio data
can include a sound file or identification of a sound file that the user interface engine
I21 can use to playback an alert sound (e.g., a bell, chime, etc.). In one embodiment,
the audio data can also include instructions regarding the volume for the playback of
the video data 141. For example, the alert data can indicate to the user interface

engine 121 or the client device 120 to increase the volume of the playback of the
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video data 141 for all the frames in which the key item is detected and then return it to

a lower volume or muted volume for frames in which the key item is not detected.

[0064] In some embodiments, the alert data can include instructions for rendering
the detected key item in video data other than the video data 141 being monitored by
the alert engine 125. For example, the alert engine 125 can be configured to monitor
for a key item in a specific region of the screen of a television program being
broadcast on one channel and to initiate an alert command that causes the user
interface cnginc 121 to render the key item, or some other alert, over another
television program being broadcast on another channel. In such embodiments, a user
can choose to monitor the status of one sports event (e.g., the score of a particular
basketball game) broadcast on one station while watching another program (e.g., a
movie) on another station. For instance, anytime one of the teams score, the network
broadcasting the game may render an updated score or other notification that
embodiments of the present invention can detect and then use to alert the user

watching a movie on another channel.

[0065] At box 225, user interface engine 121 can render the alert or alerts according
to the alert data. In one embodiment the alert is rendered on the client device 120. In
other embodiments, the rendering the alert can include sending a message or
command to another device (e.g., a smartphone, personal computer, etc.) separate
from the client device 120 to rendcr the alert. In yet another embodiment, an alert
message can be rendered on multiple devices to alert multiple users. For example,

rendering the alert can include initiating simple message service (SMS) messages to

the multiple smartphones.

[0066] Example Alerts and Supplemental Information

[0067] As discussed above, embodiments of the present disclosure include

recognizing on-screen text and objects in video data and performing actions based on
and/or using the corresponding textual and image data. In embodiments, the actions
pcrformed are defined by alert definitions. In some of the embodiments described
herein, the action mncludcs generating an alert based on the detection of a particular

key item. In other embodiments, the actions include extracting the textual data and
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image data from a particular region in the video data 141 and generating an alternate
or supplementary view of the data. To further illustrate the actions that can be
pertormed, FIGS. 3A through 3F depict user interfaces that illustrate example action

types and corresponding alert definitions.

[0068] For example, FIG. 3A illustrates a user interface 300 displaying various
visual video content A (reference 310). The visual content A (reference 310) may
include 1mages rendered according to corresponding visual data of a particular video
data 141. Accordingly, the visual video content A (reference 310) of FIG. 3A

represents a single frame of many frames of the video data 141.

[0069] As illustrated, the visual video content A (reference 310) may include on-
screen text 311 in various locations within the frame. In addition, the visual video

content A (reference 310) may include images of objects 312 and icons or logos 314.

[0070] In video data 141, motion can be simulated by changing the location of
objects and text within the frame across multiple frames. Accordingly, the single
frame of visual video content A (reference 310) may also include scrolling text 313,
which would appear to be stationary text in any one frame. In addition to the visual
video content A (reference 310), represented here as single still image, the video data
141 may also include audio data, such as sounds that can be played in coordination
with the display of the various frames. In such embodiments, the volume of the audio
data can be reproduced at various levels according to settings or levels determined in
the audio data as well as by the playback device (e.g., client device 120). In the

particular example shown, the volume of the audio data has a volume setting of 1

(reference 315).

0071] FIG. 3B illustrates a representation of a user interface 301 with GUI
elements for identifying regions of the visual video content A (reference 310) that
potentially contain on-screen text or images. Specifically, user interface 301
represents an embodiment of the present disclosure in which the video data analyzer
I'T1 can analyze the visual data corresponding to the visual video content A (reference
310) to 1dentity the various regions 320 that may contain on-screen text, objects.

and/or logos. As described herein each region 320 can be defined by a particular set
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of coordinates and/or an area within the frame of the visual video content A (reference
310). The regions 320 can be determined based on analysis of the pixels within the
frame and/or metadata associated with the video data 141 from which the visual video
content A (reterence 310) is rendered. For example, if the visual video content A
(reference 310) is broadcast by particular network, the metadata may indicate that the
logo 314 1s always placed in the lower right-hand corner region 320-7 of the frame.
Similarly, if the visual video content A (reference 310) is from a news program
broadcast at a particular time, then the metadata may indicate that on-screen text

located in the top left-hand corner region 320-1 is scrolling text 313.

[0072] In some embodiments, the video data analyzer 111 can analyze the pixels
within each region 320 to generate corresponding textual or object data. For example,
for the regions 320-2, 320-3, 320-4, and 320-6, the video data analyzer 111 can
perform an OCR operation on the pixels within those regions to generate
corresponding textual data. In some embodiments, the resulting textual data can
include text strings or computer rcadable representations of the on-screen text and
ASCII or binary codes. Similarly, the video data analyzer 111 can also analyze the
pixels within regions 320-5 and 320-7 to extract pixel patterns associated with object
312 or logo 314. The pixel patterns can be used as the object data that corresponds to
the 1mages of the objects 212 or the logo 314. In some embodiments, the pixel
patterns can be scaled or augmented so that images similar to the image of object 312
or logo 314 can be matched regardless of angle, size, perspective, or other visual
variation. The textual data and object data can be associated with the corresponding
regions, frames, and video data 141. The user interface engine can then use the
associated textual data/object data and region data to generate GUI elements for
receiving user input that designates specific regions 320 as monitoring regions and/or

specific on-screen text and objects as key items.

[0073] FIG. 3C depicts a user interface 302 that illustrates specific regions 320-1,
320-6, and 320-7 are designated as monitoring regions by the alert engine 125 and/or
the user interface engine 121. FIG. 3C also illustrates how specific on-screen text and
on-screen object can be selected as key items. For example, any or all of on-screen

text 320-1 and 320-6 and/or logo 314 can be selected by a user through the user
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interface engine 121 based on textual data or object data in the detector output data
147 corresponding to the region and frame from which it was selected. Accordingly,
once the monitoring regions and/or key items are defined, the alert engine can enter a
monitoring mode. The type of monitoring mode can be customized by the user 107.
For example, the user may select or specify a specific alert definition 153 that
designates the actions to perform. In embodiments of the present disclosure, actions
include both alert generation and supplemental information generation based on-
screen text and objects. FIGS. 3D to 3G illustrate example actions as defined by alert

definitions according embodiments of the present disclosure.

[0074] FIG. 3D depicts user interface 303 that illustrates example monitoring and
alert tunctions according to various embodiments of the present disclosure. In the
particular example shown, per FIG. 3C, regions 320-1 and 320-6 have been
designated as monitoring regions that alert engine 125 will monitor for a key items to
appear in the video data 141. The monitoring region 320-1 is designated as a
scrolling text monitoring region in which the on-screen text is expected to change
over some range of frames. Monitoring region 320-6 is designated as a static text
monitoring region in which on-screen text is expected to remain static over some
range of frames. In this example, the key items include on-screen. The words
“TEXT™ 311-6 and “SCROLLING TEXT” 313 are depicted only as placeholders.
The actual textual data used to define the key item can include any character, word, or
phrase. For example, the alert engine 125 can monitor for one or more trigger words
in the scrolling text monitoring region 320-1 and/or the same trigger word or a
different trigger word in the static monitoring region 320-6 in a particular video asset
(€.g., a news broadcast). When the alert engine 125 detects the trigger word or words,
it can generate an alert command according to a predetermined alert definition. In the
example shown, the alert definition specifies that a visual alert 330 (e.g., the word
“ALERT”) be rendered over the visual video content A (reference 310) that the alert
engine 125 is currently monitoring and the user 107 is viewing. In another
embodiment, the visual alert 330 can be rendered over the visual content of another

video asset (e.g., the word “ALERT” can be rendered over a movie being viewed on

another channel).
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[0078] The alert definition 133 can also specity other visual or audio characteristics
of the alert. For example, the alert definition 153 can specify the location, size, color,
brightness, contrast, and behavior (e.g., flashing, blinking, etc.) of the visual alert 330.
In one embodiment, the alert definition 153 can specify over which video content the
alert should bc rendered. For example, the alert definition can specify that the visual
alert 330 be rendered over any active video content (e.g., any television program on
any channel) or it can specify that the visual alert 330 should only be rendered over
specific or similarly categorized channels. For example, the alert definition 153 can
specity that visual alerts 330 triggered by monitoring a news broadcast should only be

superimposed over other news broadcasts and never over a movie.

[0076] F1G. 3E depicts a user interface 304 for monitoring the visual video content
A (reference 310) that generates a change in volume sctting 335 when a specific
trigger word 1s detected in one of the monitoring regions 320-1 or 320-6. In the
specific example shown, the volume setting 335 is set to level 10 to signify an
increase in the playback volume of the video content corresponding to the visual
video content A (reference 310) relative to the playback volume setting 315 set to
level 1 in FIGS. 3A through 3D. Accordingly, a user 107 can have the playback of
the video content muted or lowered and set the alert engine to monitor for a specific
topic in one of the monitoring regions. When keywords associated with that topic are
detected in the monitoring regions, the alert engine 125 can initiate an alert command
that the client device 120 can use to increase the playback volume to attract the

attention of the user 107. Similarly, when the alert engine 125 detects that the

keywords associated with the topic of interest are no longer detected in the selected

monitoring regions, the alert engine 125 can initiate an alert command that again

reduces the playback volume to a lower or muted level.

[0077] FIG. 3F depicts a user interface 305 illustrating another action that the alert
engine 125 can perform while monitoring various monitoring regions 320 within the
visual video content A (reference 310). In such embodiments, the alert engine 1235
can monitor one or more monitoring regions 320 and record any and all textual data
corresponding to on-screen text detected within those regions. Accordingly, the

historical view 340 of the textual data can be rendered at any point within the
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playback ot the video content. In such embodiments, when a user 107 begins
watching a particular video asset, such as a sitcom, in the middle of the playback, the
alert engine 125 and/or the user interface engine 120 can generate and render
historical view 340 that includes a listing of on-screen text 341 detected in monitoring
region 320-6 of the visual video content A (reference 310) shown in FIG. 3B. The
listings of the on-screen text 341 can be in sequential order corresponding to the order
in which they were detected in the linear viewing of the video asset. Alternatively the
order of the on-screen text 341 in the historical view 340 can be arranged in order of

frequency of detection.

[0078] In some embodiments, the historical view 340 of the on-screen text 341 can
include controls for navigating to one or more corresponding points within the video
asset. For example, each one of the on-screen text indicators 341 can include a
hyperlink that would navigate to one or more sequences of the frames in which the
corresponding on-screen text 341 was detected. Such embodiments enable enhanced
nonlinear viewing (e.g., on-demand or prerecorded programs) of a particular video

asset.

[0079] Alternatively, the historical view 340 of the on-screen text 341 can provide
the user with a summary of the video asset up to a particular point when viewing the
video asset In linear manner (e.g., live programming). In such embodiments, the
extraction and display of the textual data associated with particular monitoring region
320 can be specified by the user when selecting a particular monitoring region 320.

The extraction of the textual data may be specified by the selection of a particular

alert definition. For example, the user interface engine 120 can render indications of
potential monitoring regions that a user 107 can select for monitoring. The user
intertace engine 120 can also offer an option for selecting a particular alert definition
that defines the extraction and/or recording of the corresponding textual data from the
detector output data 147 corresponding to the monitoring region in the video asset. In
other embodiments, the alert engine 125 can default to extracting and recording the
textual data from any selected monitoring region 320 whenever a particular

monitoring region 320 is selected and associated with a particular alert definition.

24



CA 2923807 2017-04-03

[0080] While the example historical view 340 of on-screen text 341 is depicted as
being rendered over the currently viewed visual video content A (reference 310),
other embodiments of the present disclosure include rendering historical view 340 of
on-screen text 341 over other video content (e.g., rendering the historical view 340

over a program being aired on another channel).

[0081] FIG. 3G illustrates an example embodiment in which extracted scrolling text
351 is rendered in a region 350 of the visual video content B (reference 319) based on
the scrolling text 313 detected in monitoring region 320-1 of the visual video content
A (reterence 310) shown in FIG. 3E. Accordingly, the scrolling text from one
program broadcast on one channel, such as scrolling stock prices from a financial
news program, can be extracted and superimposed over the visual video content of
another program, such as a movie, broadcast on another channel or being played on-

demand.

[0082] In one embodiment, textual data can be extracted or collected from multiple
sources, such as other video assets, news feeds, websites, social media networks, and
the like, and aggregated so it can be rendered over and viewed in one or more video
assets. For example, a user 107 can select one or more key items that represent a
particular topic and the alert engine 121 and/or the video analyzer 111 can access
various sources to retrieve information related to the topic. The aggregated view of

the collected text can then be displayed to the user 107 in the format and over the

video asset of his or her choice.

[0083] To further illustrate the functionality and possible actions that the alert
engine 125 can perform while monitoring regions, methods for generating alerts and

extracting on-screen text are described in reference to FIGS. 4 and 5.

[0084] On-Screen Text Alerts

[0085]  FIG. 4 illustrates a flowchart of a method 400 for generating alerts based on
the detection of specific triggering key items in one or more monitoring regions of the
visual content of video data 141. Method 400 can begin at box 410 in which the alert
engine 125 can receive the detector output data 147 from the video analyzer 111. In

embodiments, the detector output data 147 is received betfore, after, or in parallel to
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receiving corresponding video data 141. In another embodiment, the detector output
data 147 1s received with or embedded in the corresponding video data 141. As
described herein, the detector output data 147 can include component data resulting
from the analysis of the video data 141. For example, the detector output data 147
can include correlated visual data, audio data, and/or textual data. Each component of
the detector output data 147 can include an association with one or more regions,
frames, or video assets in the video data 141. Accordingly, visual data and textual
data in the detector output data 147 can include or be associated with region data 149
that defines the regions of pixels within the frames of the video data 141 in which the

corresponding on-screen text or object 1s located.

[0086] At box 411, the alert engine 125 can determine one or more regions in the
detector output data 147 to monitor. The alert engine 125 can use the region data 149
or the output detector data 147 to define specific areas in the frames of a particular
video asset that user 107 can select. In one embodiment, user interface engine 121, in
response to commands received from the alert engine 125, can render a user interface
through which a user can select a region in the visual video content to monitor. For
example, the user interface engine 121, based on the region data, can render a user
interface with highlights or boxed regions that are selectable using a user interface
device 121 (e.g., a mouse, control, etc.). Based on user input, the alert engine 125 can

designate the selected regions as the monitoring regions.

[0087] Once the monitoring regions are determined, the alert engine 125 can

determine key items to monitor for in each of the corresponding monitoring regions,
at box 412. As described herein, the key items can include pixel patterns or images

corresponding to on-screen text or on-screen objects in the visual data, as well as

computer readable text strings.

[0088] In one embodiment, the user interface engine 121 can generate a GUI to
allow a user to select on-screen text from one of the corresponding regions in a
particular frame of video content based on the detector output data 147. While the
client device 120 is displaying frames for a particular video data 141, the user

interface engine 121 can render a user interface superimposed over the visual video

26



CA 2923807 2017-04-03

content indicating selectable regions and/or selectable on-screen text that can be used
as a key item. In such embodiments, in response to user input that indicates a
selection of specific on-screen text, the alert engine 125 can retrieve the
corresponding textual data from the detector output data 147 to be used as the key

item.

[0089] In one embodiment, a user may select an image of an object or an image of
text in the visual video content. The alert engine 125 can determine a particular pixel
pattern in the image of the object or text and use that particular pixel pattern as the
key 1item. Accordingly, 1s such embodiment, the key item can include the particular

pixel pattern.

[0090] In other embodiments, the user interface engine 121 can render a text input
field or receive voice commands to accept user input for a text string that can be used

as the key item.

[0091] Once the monitoring regions and the key items are defined, the alert engine
125 can monitor the detector output data 147 for the selected monitoring regions as
the corresponding video content is played by the client device 120. In one
embodiment, monitoring the regions can include comparing the detector output data
147 for the monitoring regions of each frame in the video data 141 against

corresponding key items.

[0092] The detector output data 147 can be gencrated before the monitoring of the

monitoring regions begins. In such embodiment, the previously generated detector

data 147 can be stored for later retrieval when the video data 141 corresponding to the
video content 1s accessed for playback. However, it is also possible for the detector
output data to be determined contemporaneously, or at least nearly so, with the

monitoring of the monitoring regions.

[0093] In either of such embodiments, the key items can include trigger Images,
characters, words, or phrases. The comparison of the detector output data 147 against
the key items can be performed at the pixel level. In such embodiments, the particular
pixel pattern of the key item can be compared against the pixel data extracted from

the monitoring region itself or the corresponding visual data of the detector output
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data 147. In other embodiments, in which the key item is a text string, textual data in

the detector output data 147, resulting from character recognition operations

pertormed on the corresponding visual data, can be compared against the text string.

[0094] In some embodiments, the comparison of the monitoring region against the
key item 1s performed on a frame-by-frame basis. Accordingly, at determination 414,
it no match is detected in a particular frame of the video data 141, then the alert
engine 125 can continue to monitor the monitoring regions at block 413. However, if
tin determination 414, the alert engine 125 detects a match, it can trigger an alert at
box 415. In one embodiment, triggering an alert can include generating an alert
initiation message. The alert initiation message can include the detected key item. In
some embodiments, the alert initiation message can also include information

regarding the specific requesting user 107 and/or the specific client device 120.

[0095] At box 416, the alert engine 105 can determine an alert definition based on
the alert initiation message. In one embodiment, determining the alert definition can
include accessing the alert database 130 to retrieve an alert definition 153
corresponding to the specifics defined in the alert initiation message. Accordingly,
the alert definition 153 can be associated with a particular user 108, key item, and/or

client device 120.

[0096] As described herein, the alert definition 153 can include specifications for
the type and style of the alert. In particular, the alert definition 153 can include
specitications regarding the visual content of the alert, audio content of the alert, and
the location within the frame in which the alert should be rendered. For example, the
alert definition 153 can include computer executable code that the alert engine 125 or
user interface engine 121 can use to render the specific alert. In some embodiments,
the alert detinition 153 can also specify over which video data 141 the alert should be
rendered. For example, the alert can be rendered as a visual alert superimposed over
the visual content of the video asset in which the monitoring regions are defined, or

over the visual content of another video asset, so that a user can receive alerts for the

content of one program while watching another.
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[0097] At box 417, the alert engine 125 can generate an alert command 155 that
includes computer executable instructions that the user interface engine 121 and/or
client device 120 can use to generate the actual alert to the user in accordance with the
alert definition 153. Accordingly, the alert command 155 can include the alert
definition 156 and/or the triggering key item. At box 418, the alert engine 125 can
store the alert command 1535 or transmit the alert command 155 to one or more client
devices 120. In embodiments in which the alert engine 125 stores the alert command,
the alert command can be associated with the detector output data 147 so that it can be
reterenced for later playback. In embodiments in which the alert engine transmits the
alert command to a particular client device 120, the corresponding user interface
engine 121 can execute the alert command to generate and/or render the

corresponding alert.
[0098] On-Screen Text Based Supplemental Information

[0099] FIG. 5 1s a flowchart illustrating method 500 for performing various actions
In response to monitoring on-screen text in one or more monitoring regions, according
to embodiments of the present disclosure. Method 500 can begin at action 510 in
which the alert engine 125 can receive the detector output data 147 from the video
analyzer 111. At box 511, the alert engine 125 can determine one or more monitoring
regions 1n the detector output data 147 to monitor in parallel to the playback of the
corresponding video data 141. Determining the monitoring regions can be in
response to user input received through the user interface engine 121 or based on

metadata regarding the video data 141.

[0100] Once the monitoring regions are determined, the alert engine can define an
output action, at block 512. Defining the output action can be based on user input
received through the user interface engine 121. For example, the user interface
engine can present the user with a number of options or menu items from which they
can customize the resulting action. In some embodiments, options for resulting action
can be based on a predetermined alert definition 153 stored in the alert datastore 130.
['or example, the alert definition can specify that the action include extracting the

textual data trom the detector output data 147 corresponding to the monitoring regions
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from one or more frames of the video data 141. For example, the action may include
extracting the scrolling text from the monitoring region of one channel and rendering
it over the video content on another channcl. In one embodiment, the on-screen text
for a particular monitoring region can be extracted from the detector output data 147

and recorded to generate a historical summary 340 of the video data 141, as illustrated
in FIG. 3F.

[0101] The definition of the output action can also include augmenting the historical
summary 340 so that the listings 341 of on-screen text can be saved and correlated to
uscr intertace elements that can be used to navigate to specific points within the video
data that include specific on-screen text. In other embodiments, the textual data
corresponding to the on-screen text in the monttoring regions can be sent to one or
more remote computers, such as a social networking server computer, to report
trending topics within the video data 141. This information can be correlated with
information or identification of the user 107 to report various social analysis of the

Oon-screen text.

[0102] Once the output action i1s defined, the alert engine 125 can extract the text
data from the detector output data 147 corresponding to the monitoring regions for the
various frames of the video data 141, at block 513. At block 514, the alert engine 125

can then perform the defined output action using the extracted textual data.

[0103] In another embodiment, the action can include comparing changes of the

textual data in the frames of the video data 141 displayed in one channel and
momentarily displaying the new on-screen text in another channel. For example, a
user may set the monitoring region of a sporting event over the area of the screen in
which the score is usually displayed. Whenever the score changes, the alert engine

125 can extract the new score and momentarily render it over the visual content of

another video asset.

[0104]  Particular embodiments may be implemented in a non-transitory computer-
readable storage medium for use by or in connection with the instruction execution
system, apparatus, system, or machine. The computer-readable storage medium

contains instructions for controlling a computer system to perform a method described
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by particular embodiments. The computer system may include one or more
computing devices. The instructions, when executed by one or more computer
processors, may be operablc to perform that which i1s described in particular

embodiments.

TP

[0105] As used in the description herein and throughout the claims that follow, “a”,
“an”, and “the” includes plural references unless the context clearly dictates
otherwise. Also, as used in the description herein and throughout the claims that
tollow, the meaning of “in” includes “in” and “on” unless the context clearly dictates

otherwise.

[0106] The above description illustrates various embodiments along with examples
of how aspects of particular embodiments may be implemented. The above examples
and embodiments should not be deemed to be the only embodiments, and are
presented to illustrate the flexibility and advantages of particular embodiments as
detined by the following claims. Based on the above disclosure and the following
claims, other arrangements, embodiments, implementations and equivalents may be

employed without departing from the scope hereof as defined by the claims.
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CLAIMDS

What is ¢claimed is:

1. A method of enhancing a video environment comprising:

receiving, by a computer system, video data comprising a plurality of frames,
wherein each frame comprises a plurality of pixels;

determining, by the computer system, a monitoring region in the plurality of
frames, wherein the monitoring region comprises a subset of the plurality of pixels, by
associating the subset of the plurality of pixels with a key item comprising a particular
pixel pattern;

extracting, by the computer system, pixel data from the subset of the plurality
of pixels in the monitoring region in a subset of the plurality of frames;

analyzing, by the computer system, the extracted pixel data from the
monitoring region; and

performing, by the computer system, an action based on the analyzing.

2. The method of claim 1, wherein the analyzing the extracted pixel data
comprises:

defining, by the computer system, the key item comprising a particular pixel
pattern;

comparing, by the computer system, the pixel data to the particular pixel
pattern; and

determining, by the computer system, a match based on the comparing of the

pixel data to the particular pixel pattern.

3. The method of claim 2, wherein the key item comprises a text string,
and wherein the particular pixel pattern comprises rendered text corresponding to the

text string.
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4. The method of claim 3, wherein the comparing the pixel data to the
particular pattern comprises:

performing, by the computer system, a character recognition operation on the
pixel data to generate textual data; and

comparing, by the computer system, the textual data to the text string.

5. The method of claim 2, wherein the performing the action comprises

generating, by the computer system, an alert that the key item has been detected.

0. The method of claim 5, wherein the generating the alert comprises:
generating, by the computer system, an alert message; and

embedding, by the computer system, the alert message in other video data.

7. The method of claim 6, wherein extracting the pixel data comprises
performing, by the computer system, a character recognition operation on the pixel
data to generate textual data, and wherein the alert message comprises the textual

data.

8. The method of claim 5, wherein the video data comprises an audio
component, and wherein the generating the alert comprises changing, by the computer
system, a volume setting associated with the audio component during playback of the

video data.

9. The method of claim 2, wherein the particular pixel pattern comprises

an image of an object or a person.

10.  The method of claim 2, wherein the performing the action comprises

associating the subset of the plurality of frames with the key item.

1.  The method of claim 1, wherein the performing the action comprises
rendering, by the computer system, the subset of the plurality of frames on a display

device coupled to the computer system according to a predetermined order.
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12. The method of claim 1, wherein the analyzing the extracted pixel data
comprises performing, by the computer system, a character recognition operation on

the pixel data to generate textual data.

13.  The method of claim 12, wherein the performing the action comprises
embedding, by the computer system, the textual data into other video data, wherein
the textual data can be rendered in superimposition over images rendered from the

other video data.

14.  The method of claim 12, wherein the plurality of frames are arranged
according to ordered positions, and wherein the method further comprises rendering,
by the computer system, text, based on the textual data, in superimposition over pixels

of the subset of the plurality of frames according to the ordered positions.

15.  The method of claim 14, further comprising:

extracting, by the computer system, additional pixel data from the subset of
the plurality of pixels in the monitoring region in another subset of the plurality of
frames;

performing, by the computer system, a character recognition operation on the
additional pixel data to generate additional textual data; and

rendering, by the computer system, additional text, based on the additional

textual data, in superimposition over pixels of the subset of the plurality of frames

according to the ordered positions.

16.  The method of claim 15 wherein the other subset of the plurality of
frames is associated with a first subset of the ordered positions different from a

second subset of the ordered positions associated with the subset of the plurality of

frames.

7. The method of claim 14, wherein the text comprises controls for

navigating to one or more of the frames in the plurality of frames.
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18. A method of enhancing a video environment comprising:

receiving, by a computer system, video data comprising a plurality of frames;

receiving, by the computer system, previously determined detector output data
corresponding to the video data, wherein the previously determined detector output
data comprises textual data corresponding to images of text detected in corresponding
regions of the plurality of frames;

determining, by the computer system, a monitoring rcgion in the plurality of
frames, wherein the monitoring region comprises at least one of the regions in the
plurality of frames, by associating the at least one of the regions in the plurality of
frames with a key item comprising a particular pixel pattern;

detining, by the computer system, a text string; and

for each frame in the plurality of frames:

determining, by the computer system, the textual data from the previously
determined detector output data for the monitoring region;

comparing, by the computer system, the textual data with the text string;

determining, by the computer system, a match based on the comparing; and

performing, by the computer system, one or more actions in response to the

match.

19, The method of claim 18, wherein at least one of the one or more

actions comprises generating an alert message.

20. An apparatus for enhancing a video environment comprising:
one or more computer processors; and
a non-transitory computer-readable storage medium comprising instructions
that when executed control the one or more computer processors to be configured to:
receive video data comprising a plurality of frames, wherein each
frame comprises a plurality of pixels;
determine a monitoring region in the plurality of frames, wherein the
monitoring region comprises a subset of the plurality of pixels by associating
the at least one of the regions in the plurality of frames with a key item

comprising a particular pixel pattern;
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extract pixel data from the subset of the plurality of pixels in the
monitoring region in a subset of the plurality of frames;
analyze the extracted pixel data from the monitoring region; and

perform an action based on the analysis.
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