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TWO WAY CONTROL OF A SET TOP BOX
USING OPTICAL CHARACTER
RECOGNITION

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 14/089,709, entitled, “Automated
Channel Detection with One-Way Control of a Channel
Source,” filed on Nov. 25, 2013, which is a continuation in
part of U.S. patent application Ser. No. 13/623,043, entitled
“Using OCR to Detect Currently Playing Television Pro-
grams,” filed on Sep. 19, 2012, both of which are hereby
incorporated by reference herein in their entireties.

[0002] This application relates to U.S. patent application
Ser. No. 13/831,166, entitled “Identification and presentation
of Internet-Accessible Content Associated with Currently
Playing Television Programs,” filed on Mar. 14, 2013, which
is hereby incorporated by reference herein in its entirety.

TECHNICAL FIELD

[0003] The disclosed implementations relate generally to
systems, methods and devices configured to collect informa-
tion about media content items, such as television listings and
streaming (e.g., audio and/or video) programs, e.g., so as to
improve, for a user, access to and control over devices (e.g., a
set top box or a connected TV) for playing such media content
items.

BACKGROUND

[0004] Interactive television technologies generally enable
adding Internet-based functionality, content and/or services
as an overlay to the television signals provided by cable and
satellite television providers. For example, one of the aims of
interactive television technologies is to deliver Internet-ac-
cessible functionality, content and/or services to an individual
consumer that are matched to a particular television program
the consumer is currently watching. To that end, interactive
television technologies often need to determine what a con-
sumer is watching in order to deliver matched functionality,
content and/or services.

[0005] According to previously developed systems and
methods, a second device, such as a supplemental set-top box
or a connected TV, is configured to work with the primary
set-top box provided by a cable, satellite or other network
television provider. In order to determine what a consumer is
watching, the supplemental set-top box sends a query to the
primary set-top box requesting information about the cur-
rently playing television program selected by the consumer
(e.g. the title, names of actors or characters, electronic pro-
gram guide information, etc.). In orderto send such a query or
otherwise communicate with the primary set-top box, the
supplemental set-top box usually includes one or more pro-
vider-specific application program interfaces (APIs) that
enable the supplemental set-top box to be paired with a wide
variety of primary set-top boxes from various cable and sat-
ellite television providers. A similar situation also applies to
other possible interactions between a supplemental set-top
box and a primary set-top box, such as checking whether the
primary set-top box is on or off or adjusting the default
configuration of the primary set-top box. The development of
each API requires the input and cooperation of a respective
cable or satellite television provider that provides a primary
set-top box to consumers. Developing the APIs with various
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providers tends to be inefficient, and hinders scaling such
technologies across a wide variety of provider-specific plat-
forms.

[0006] In addition to TV content, other types of media
content and services can be provided through a primary set-
top box. The content or other services can be provided via a
direct connection to the set-top box, as built-in features of the
set-top box, or via a network connection. For example, a
digital video recorder (DVR) built into a set-top box can be
used to record TV content or playback recorded TV content;
the set-top box can be used to access video-on-demand
(VOD), DVD, or Blu-ray content available from the cable or
satellite provider, a DVD player, or a Blu-ray player, respec-
tively, associated with the set-top box; or the set-top box can
be used to connect a local security system to security moni-
toring services. As noted above, it is challenging to develop
and maintain APIs for every possible primary set-top box
device that can be connected to a secondary set-top box. The
variety of additional services that can be connected to a pri-
mary set top box makes the development of APIs to provide
access to, or control of, such additional services even more
challenging. Therefore, there is a need for solutions that
enable a supplemental set-top box to receive information
from other services provided via a primary set top box and to
interact with (e.g., control) those services without using cus-
tom APIs for a particular primary set-top box.

SUMMARY

[0007] Various implementations of systems, methods and
devices within the scope of the appended claims each have
several aspects, no single one of which is solely responsible
for the attributes described herein. Without limiting the scope
of the appended claims, some prominent features are
described. After considering this disclosure, and particularly
after considering the section entitled “Detailed Description”
one will understand how the features of various implementa-
tions are used to enable identifying and presenting, in real
time, Internet-accessible and/or Internet-based functionality,
content and/or services associated with a particular television
program concurrently playing on a television or display.
[0008] One aspect of the disclosure is a computer-imple-
mented method for controlling an electronic device. In some
implementations, the method is performed by and at a first
electronic device coupled to a display and a first output con-
nection of a second electronic device, the first electronic
device including one or more processors and memory. In
some implementations, the method includes: sending a first
command sequence to the second electronic device via a
wireless connection different from the first output connec-
tion, wherein the first command sequence is not known to be
correct; in response to the sending; capturing display data
provided by the second electronic device via the first output
connection; analyzing the display data to determine whether
the first command sequence was performed correctly by the
second electronic device; and when the first command
sequence was not performed correctly, sending a second com-
mand sequence to the second electronic device via the wire-
less connection, wherein the second command sequence is
not known to be correct.

[0009] Inanother aspect of the disclosure, some implemen-
tations further include: analyzing the display data to deter-
mine whether the second command sequence was performed
correctly by the second electronic device; and when the sec-
ond command sequence was performed correctly, updating a
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first database to identify the second command sequence as a
correct command sequence for the second electronic device.
[0010] In another aspect of the disclosure, in some imple-
mentations, the second electronic device provides a plurality
of features that cannot be controlled by the first electronic
device via the first output connection. In some implementa-
tions, the second electronic device is a DVD player, a Blu-ray
player, or a device that can be controlled by an (e.g., IR or RF)
remote control and has a video output that can be plugged into
the first electronic device.

[0011] Inthis situation, when the first and second command
sequences are intended to control a first feature provided by
the second electronic device, the disclosed methods further
include: selecting the first command sequence and the second
command sequence from a database of command sequences
based on a device type of the first electronic device and a
feature type of the first feature.

[0012] In another aspect of the disclosure, in some imple-
mentations, the second electronic device is a set top box and
the plurality of features includes: video on demand services,
digital video recorder services, and set top box services (e.g.,
so that the first electronic device can obtain a list of channels
and programs available to the second electronic device and
can control EPG menus of the second electronic device. In
another aspect of the disclosure, the video on demand ser-
vices include: selecting a video on demand selection for view-
ing. In another aspect of the disclosure, the digital video
recorder services include one or more of: (a) scheduling a
recording of a content item provided via the set top box, and
(b) selecting for viewing a previously recording content item.
In another aspect of the disclosure the set-top box services
include one or more of: (a) checking an on/off state of the set
top box, (b) checking a menu state of the set top box, (c)
checking a provider associated with the set top box, and (c)
setting a configuration of the set top box.

[0013] Inanother aspectofthe disclosure, some implemen-
tations further include: displaying a user interface on the
display providing selectable user options for interacting with
a plurality of features provided by the second electronic
device; responsive to user selection of an option associated
with the first feature, selecting the second command sequence
from the first database; and issuing the second command
sequence to the second electronic device.

[0014] Another aspect of the disclosure is a computer-
implemented method of controlling an electronic device,
comprising: at a first electronic device coupled to a display
and a first output connection of a second electronic device, the
first electronic device including one or more processors and
memory: sending a first command sequence to the second
electronic device via a wireless connection different from the
first output connection, wherein the first command sequence
is selected to determine a first state of the second electronic
device; in response to the sending, capturing display data
provided by the second electronic device via the first output
connection; analyzing the display data to determine the first
state of the second electronic device; and based on the first
state and a device type of the second electronic device, send-
ing a second command sequence to the second electronic
device so as to control a feature provided by the second
electronic device.

[0015] Inanother aspect of the disclosure, the second elec-
tronic device is a set-top box and the plurality of features
includes: video on demand services, digital video recorder
services, and set top box services. In another aspect of the
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disclosure, the video on demand services include: selecting a
video on demand selection for viewing. In another aspect of
the disclosure, the digital video recorder services include one
or more of: (a) scheduling a recording of a content item
provided via the set top box, and (b) selecting for viewing a
previously recording content item. In another aspect of the
invention, the set top box services include one or more of: (a)
checking an on/off state of the set top box, (b) checking a
menu state of the set top box, (c) checking a provider associ-
ated with the set top box, and (c) setting a configuration of the
set top box.

[0016] One aspect of the disclosure is a system for control-
ling an electronic device. In some implementations, the sys-
tem includes a first electronic device coupled to a display and
a first output connection of a second electronic device, the
first electronic device including one or more processors and
memory storing instructions for execution by the first elec-
tronic device. In some implementations, the instructions are
for: sending a first command sequence to the second elec-
tronic device via a wireless connection different from the first
output connection, wherein the first command sequence is not
known to be correct; in response to the sending; capturing
display data provided by the second electronic device via the
first output connection; analyzing the display data to deter-
mine whether the first command sequence was performed
correctly by the second electronic device; and when the first
command sequence was not performed correctly, sending a
second command sequence to the second electronic device
via the wireless connection, wherein the second command
sequence is not known to be correct.

[0017] Another aspect of the disclosure is a system for an
electronic device. In some implementations, the system
includes a first electronic device coupled to a display and a
first output connection of a second electronic device, the first
electronic device including one or more processors and
memory storing instructions for execution by the first elec-
tronic device. In some implementations, the instructions are
for: sending a first command sequence to the second elec-
tronic device via a wireless connection different from the first
output connection, wherein the first command sequence is
selected to determine a first state of the second electronic
device; in response to the sending, capturing display data
provided by the second electronic device via the first output
connection; analyzing the display data to determine the first
state of the second electronic device; and based on the first
state and a device type of the second electronic device, send-
ing a second command sequence to the second electronic
device so as to control a feature provided by the second
electronic device.

[0018] Another aspect of the present disclosure includes a
non-transitory computer readable storage medium storing
one or more programs for executing by one or more proces-
sors of a first electronic device. In some implementations, the
first electronic device includes one or more processors and
memory and is coupled to a display and a first output connec-
tion of a second electronic device. The one or more programs,
when executed by the by the first electronic device, cause the
first electronic device to perform the method of: sending a
first command sequence to a second electronic device via a
wireless connection different from a first output connection.
The first command sequence is not known to be correct. The
method further includes, in response to the sending, capturing
display data provided by the second electronic device via the
first output connection; and analyzing the display data to
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determine whether the first command sequence was per-
formed correctly by the second electronic device. When the
first command sequence was not performed correctly, send-
ing a second command sequence to the second electronic
device via the wireless connection. In some implementations,
the second command sequence is not known to be correct.
[0019] Insomeimplementations, the one or more programs
further include instructions for analyzing the display data to
determine whether the second command sequence was per-
formed correctly by the second electronic device; and when
the second command sequence was performed correctly,
updating a first database to identify the second command
sequence as a correct command sequence for the second
electronic device.

[0020] In some implementations, the first output connec-
tion of the second device is a one-way connection from the
second electronic device to the first electronic device.
[0021] In some implementations, the first output connec-
tion provides video and audio data corresponding to features
provided by the second electronic device.

[0022] In some implementations, the second electronic
device provides a plurality of features that cannot be con-
trolled by the first electronic device via the first output con-
nection, the one or more programs further comprise instruc-
tions for: when the first and second command sequences are
intended to control a first feature provided by the second
electronic device, selecting the first command sequence and
the second command sequence from a database of command
sequences based on a device type of the first electronic device
and a feature type of the first feature.

[0023] In some implementations, the second electronic
device is a set top box and the plurality of features includes:
video on demand services, digital video recorder services,
EPG services, and set top box services.

[0024] Insome implementations, the video on demand ser-
vices include: selecting a video on demand selection for view-
ing.

[0025] Insome implementations, the digital video recorder

services include one or more of: (a) scheduling a recording of
a content item provided via the set top box, (b) selecting for
viewing a previously recording content item, (c) retrieving
the list of programmed recording for determining user pref-
erences, (d) modifying scheduling of a recording, and (e)
deleting a recording of a content item.

[0026] In some implementations, the set-top box services
include one or more of: (a) checking an on/off state of the set
top box, (b) checking a menu state of the set top box, (c)
checking a provider associated with the set top box, and (d)
setting or determining a configuration of the set top box.
[0027] In some implementations, one or more programs
further include instructions for: displaying a user interface on
the display providing selectable user options for interacting
with a plurality of features provided by the second electronic
device; responsive to user selection of an option associated
with the first feature, selecting the second command sequence
from the first database; and issuing the second command
sequence to the second electronic device.

[0028] In some implementations, analyzing the display
data to determine whether the first command sequence was
performed correctly by the second electronic device includes:
based on a device type of the second electronic device and a
feature type of a first feature intended to be controlled by the
first command sequence: accessing a database of expected
display responses, wherein the database of expected display
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responses indicates two or more of: (a) position, (b) bounding
box locations, and (c¢) content of display information pro-
vided by the second electronic device for respective feature
types; determining from the database of expected display
responses a first expected display response associated with
the first feature; comparing the captured display data to the
first expected display response; and determining based on an
outcome of the comparison whether the first command
sequence was performed correctly by the second electronic
device.

[0029] Insome implementations, the one or more programs
further include instructions for: in response to the sending,
capturing audio data provided by the second electronic device
via the first output connection; and analyzing the audio data in
combination with the display data to determine whether the
first command sequence was performed correctly by the sec-
ond electronic device.

[0030] Insomeimplementations,the one or more programs
further include instructions for: when a particular device type
of the second electronic device is unknown: analyzing the
display data to determine whether the second command
sequence was performed correctly by the second electronic
device; and when the second command sequence was per-
formed correctly by the second electronic device; updating a
third database to indicate that the second electronic device is
the particular device type.

[0031] In some implementations, analyzing the display
datais performed at least in part at a server with which the first
electronic device is in communication.

[0032] Another aspect of the present disclosure includes a
non-transitory computer readable storage medium storing
one or more programs for executing by one or more proces-
sors of a first electronic device. In some implementations, the
first electronic device includes one or more processors and
memory and is coupled to a display and a first output connec-
tion of a second electronic device. The one or more programs,
when executed by the by the first electronic device, cause the
first electronic device to perform the method of: sending a
first command sequence to the second electronic device via a
wireless connection different from the first output connec-
tion. The first command sequence is selected to determine a
first state of the second electronic device. The method further
includes, in response to the sending, capturing display data
provided by the second electronic device via the first output
connection; analyzing the display data to determine the first
state of the second electronic device; and based on the first
state and a device type of the second electronic device, send-
ing a second command sequence to the second electronic
device so as to control a feature provided by the second
electronic device.

[0033] In some implementations, the second electronic
device is a set-top box and the plurality of features includes:
video on demand services, digital video recorder services, set
top box services, and EPG services.

[0034] Insome implementations, the video on demand ser-
vices include: selecting a video on demand selection for view-
ing.

[0035] Insome implementations, the digital video recorder
services include one or more of: (a) scheduling a recording of
a content item provided via the set top box, and (b) selecting
for viewing a previously recording content item.

[0036] In some implementations, the set top box services
include one or more of: (a) checking an on/off state of the set
top box, (b) checking a menu state of the set top box, (c)
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checking a provider associated with the set top box, and (c)
setting a configuration of the set top box.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] So that the present disclosure can be understood in
greater detail, a more particular description may be had by
reference to the features of various implementations, some of
which are illustrated in the appended drawings. The appended
drawings, however, merely illustrate the more pertinent fea-
tures of the present disclosure and are therefore not to be
considered limiting, for the description may admit to other
effective features.

[0038] FIG. 1A is a diagram of an implementation of a
client-server environment.

[0039] FIG.1Bis adiagram of a portion of the client-server
environment including an example schematic screen display
on a television.

[0040] FIG.2A is a diagram of an example implementation
of a client device operable as a supplemental set-top box
and/or a television-integrated device.

[0041] FIG. 2B is a diagram showing additional details of
the Local Database.

[0042] FIG. 3 isaflowchart representation of an implemen-
tation of a method of determining what a consumer is cur-
rently watching.

[0043] FIG.4 isaflowchart representation of an implemen-
tation of a method of determining what a consumer is cur-
rently watching.

[0044] FIG.5 isaflowchart representation of an implemen-
tation of a method of determining what a consumer is cur-
rently watching.

[0045] FIG. 6 is a flowchart representation of an implemen-
tation of a method of determining channel line-up access
available through a primary set-top box.

[0046] FIG. 7 is a diagram of an implementation of the
client-server environment of FIG. 1 including an example
schematic display on a television illustrating several func-
tions provided by an example primary set top box coupled to
a client operable as a supplemental set top box.

[0047] FIG. 8A is a diagram of an example implementation
of a client device operable as a supplemental set-top box
and/or a television-integrated device.

[0048] FIG. 8B is a diagram showing additional details of
the Local Database of FIG. 8A.

[0049] FIG. 8C is a diagram showing additional details of
the Command/Response Data of FIG. 8A.

[0050] FIGS. 9A and 9B are flowcharts representations of
respective implementations of a method of controlling a pri-
mary set top box based on display information provided by a
one way connection from the primary set top box.

[0051] In accordance with common practice the various
features illustrated in the drawings may not be drawn to scale.
Accordingly, the dimensions of the various features may be
arbitrarily expanded or reduced for clarity. In addition, the
drawings may not depict all of the components of a given
system, method or device; because, known methods, compo-
nents, and circuits have not been described in exhaustive
detail. Finally, like reference numerals may be used to denote
like features throughout the specification and figures.

DETAILED DESCRIPTION

[0052] The various implementations described herein
include systems, methods and/or devices that are enabled to
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determine what a particular consumer is watching on televi-
sion in order to deliver matched functionality, content and/or
services, as a part of an interactive television suite of tech-
nologies. In particular, in some implementations, the process
of determining what a particular consumer is watching is
enabled so that communication between the primary set-top
box and a supplemental set-top box and/or television-inte-
grated device is reduced, thereby avoiding the need for one or
more provider specific APIs. For example, one aspect of the
disclosure is a method of identifying a media program by
capturing display data from the media program, and extract-
ing text from the display data in response to determining that
the display data includes the text overlay, wherein the
extracted text is associated with the media program. In some
cases, a media program is identified by (1) generating one or
more content fingerprints from a portion (e.g., audio or video)
of the media content program, and (2) comparing the one or
more content fingerprints with a set of fingerprints corre-
sponding to (e.g., extracted from) a known media program.
[0053] Additionally and/or alternatively, in some imple-
mentations, a supplemental set-top box (or television inte-
grated device) is configured to operate a primary set-top box,
without a provider-specific API, in order to determine the
channel line-up available to a particular subscriber through
the primary set-top box. In addition, in some implementa-
tions, similar methods and features can be used to identify
channel lineups available to viewers of non-subscription
media content, such as over the air broadcasts that are
received by a TV receiver, such as a TV receiver included,
without limitation, in a computer, a media player, such as a
DVD or Blu-ray player, or a digital video recorder (DVR). In
some implementations, it is useful to make control of the
menus of a second device from a first device more reliable,
even if the second device does not provide access to TV
program. These methods are advantageous, because they
make universal remote controls more reliable.

[0054] A common factor in each of these situations is that
the supplemental set-top box does not have direct knowledge
of the TV channels that are available to the primary set-top
box or other TV receiver. Consequently, the supplemental set
top box needs to implement indirect strategies to identify a
TV channel that is being tuned by, or entire channel lineup
available to, the primary set-top box or other TV receiver.
[0055] Numerous details are described herein in order to
provide a thorough understanding of the example implemen-
tations illustrated in the accompanying drawings. However,
the invention may be practiced without these specific details.
And, well-known methods, procedures, components, and cir-
cuits have not been described in exhaustive detail so as not to
unnecessarily obscure more pertinent aspects of the example
implementations.

[0056] FIG. 1A is a diagram of an implementation of a
client-server environment 100. While certain specific features
are illustrated, those skilled in the art will appreciate from the
present disclosure that various other features have not been
illustrated for the sake of brevity and so as not to obscure more
pertinent aspects of the implementations disclosed herein. To
that end, the client-server environment 100 includes a set-top
box 103, a television (TV) 110, a client device 102 (e.g., a
supplemental set-top box), a second screen client device 120
(e.g. alaptop, a tablet computer, a smartphone, etc.), aremote
control device 112, a communication network 104, a media
server 130, a broadcast system 140, and a content provider
150. The second screen client device 120, the client device
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102, the media server 130, the broadcast system 140, and the
content provider 150 are capable of being connected to the
communication network 104 in order to exchange informa-
tion with one another and/or other devices and systems. The
client-server environment 100 is merely an example provided
to discuss more pertinent features of the present disclosure.
Those skilled in the art will appreciate from the present dis-
closure that any number of such devices and/or systems may
be provided in a client-server environment, and particular
devices may be altogether absent.

[0057] In some implementations, the media server 130 is
implemented as a single server system, while in other imple-
mentations it is implemented as a distributed system of mul-
tiple servers. Solely for convenience of explanation, the
media server 130 is described below as being implemented on
a single server system. Similarly, in some implementations,
the broadcast system 140 is implemented as a single server
system, while in other implementations it is implemented as
a distributed system of multiple servers. Solely, for conve-
nience of explanation, the broadcast system 140 is described
below as being implemented on a single server system. Simi-
larly, in some implementations, the content provider 150 is
implemented as a single server system, while in other imple-
mentations it is implemented as a distributed system of mul-
tiple servers. Solely, for convenience of explanation, the con-
tent provider 150 is described below as being implemented on
a single server system. Moreover, the functionality of the
broadcast system 140 and the content provider 150 can be
combined into a single server system. Additionally and/or
alternatively, while only one broadcast system and only one
content provider is illustrated in FIG. 1A for the sake of
brevity, those skilled in the art will appreciate from the
present disclosure that fewer or more of each may be present
in an implementation of a client-server environment.

[0058] In some implementations, the second screen client
device 120 (e.g. a tablet computer or laptop, etc.), the set-top
box 103, the TV 110, the client device 102, and a remote
control 112 are provided in combination within, for example,
a home or commercial establishment. The set-top box 103 is
configured to receive and decode signals including media
content from the broadcast system 140 or the like. In opera-
tion, the set-top box 103 decodes the signal received from the
broadcast system 140 or the like and provides audio and video
content to the TV 110 for display. While a TV has been used
in the illustrated example, those skilled in the art will appre-
ciate from the present disclosure that any number of displays
devices, including computers, laptop computers, tablet com-
puters, smart-phones and the like, can be used to display a
video stream and play the associated audio stream. Addition-
ally and/or alternatively, in some implementations the func-
tions of the set-top box 103 and the TV 110 are combined into
a single device.

[0059] Insome implementations, the remote control 112 is
used to control the operation of one or more of the set-top box
103, the TV 110, and the client device 102. In one mode of
operation, the client device 102 monitors the display 118 of
the TV 110 to determine when a program information overlay
is provided. In another mode of operation, the client device
102 emulates the function of the remote control device 112
(e.g., by sending IR commands via an IR blaster 125 (FIG.
1B)) to prompt the set-top box 103 to display the program
information overlay. And in yet another mode of operation,
the client device 102 receives IR transmissions from the
remote control 112 that are directed to the set-top box 103. In
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turn, the client device 102 may then communicate with any
one of the media monitoring server 130, the broadcast system
140, and the content provider 150 through the communication
network 104. More specific details pertaining to how the
client device 102 acquires real time program information
related to what a particular user is watching is described
below with reference to FIGS. 3-5.

[0060] Insome implementations, the set-top box 103 is any
computer device capable of connecting to the communication
network 104, receiving video streams, extracting information
from video streams and presenting video streams for the
display using the TV 110 (or another display device). In some
implementations, the set-top box 103 is configured as a
receiver for cable TV and/or satellite TV, a digital video
recorder (DVR), a digital media receiver, a TV tuner, a com-
puter, and/or any other device that outputs TV signals. In
some implementations, the TV 110 is a conventional TV
display thatis not connectable to the Internet and that displays
digital and/or analog TV content received via over the air
broadcasts or a satellite or cable connection.

[0061] Similarly, in some implementations the client
device 102 is any computer device capable of connecting to
the communication network 104 and the TV 110. As
described below with reference to FIG. 5, in some implemen-
tations, the client device 102 is capable of receiving infrared
(IR) transmissions directed to the set-top box 103 from the
remote control device 112. Additionally and/or alternatively,
in some implementations, the client device 102 is capable of
wired and/or wireless communication with the client device
120. In some implementations, the client device 102 includes
one or more processors 121, non-volatile memory 122 such as
a hard disk drive, and a local database 123. In some imple-
mentations, the memory 122 includes application instruc-
tions 122a and associated data 1225. In some implementa-
tions, the local database 123 and/or the associated data 12254
stores information related to local channel lineups, including
one or more local channel lineups 180-; discovered through
operations described herein. In some implementations, the
operations are performed by the application instructions
122a.

[0062] As discussed in greater detail below, the processor
121 executes the one or more applications in accordance with
a set of instructions received from the media monitoring
server 130. The client device 102 may also have input devices
such as a keyboard, a mouse and/or track-pad (not shown). In
some implementations, the client device 102 includes a touch
screen display, a digital camera and/or any number of supple-
mental devices to add functionality.

[0063] As is typical of televisions, the TV 110 includes a
display 118 and speakers. Additionally and/or alternatively,
the TV 110 can be replaced with another type of display
device for presenting video content to a user, such as for
example, a computer, a tablet device, a mobile telephone, a
projector, or other type of video display system. The display
device can be coupled to the set-top box 103 via a wireless or
wired connection.

[0064] As used herein, a TV signal is an electrical, optical,
or other type of data transmitting medium that includes audio
and/or video components corresponding to a TV channel. In
some implementations, the TV signal is a terrestrial over-the-
air TV broadcast signal or a sign distributed/broadcast on a
cable-system or a satellite system. In some implementations,
the TV signal is transmitted as data over a network connec-
tion. For example, the set-top box 103 can receive video
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streams from an Internet connection. Audio and video com-
ponents of a TV signal are sometimes referred to herein as
audio signals and video signals. In some implementations, a
TV signal corresponds to a TV channel that is being displayed
on the TV 110.

[0065] FIG.1Bisadiagram ofa portion of the client-server
environment 100 including an example schematic screen dis-
play on the TV 110. Again, the TV 110 includes the display
118 on which video of a media program is displayed. Further,
while the video is being displayed, the set-top box 103 may
provide a text overlay 119 that includes channel and title
information. For example, the text overlay 119 typically
includes the channel the media program is being presented
on, as well as the title of the media program. The text overlay
119 also often includes information about actors, characters,
and/or a synopsis of the media program. In some implemen-
tations, as shown in FIG. 1B, the client 102 is connected to the
set-box 103 via a connection 131 (e.g., an HDMI, connection,
a cable connection, or a wireless connection) by which the
client 102 can receive video signals 171a from the set top box
103 the same as or comparable to the video signals 1715
provided by the set top box 103 to the television 110 via the
connection 135 (e.g., an HDMI connection). This allows the
client 102 to analyze and perform optical character recogni-
tion (OCR) on the text overlay 119 provided by the set top box
103 along with the video and/or audio content and/or meta-
data associated with the show being watched (all provided as
part of the video signals 171). In some implementations, the
connections 131, 135 between the set top box 103 and the TV
110 and/or the client 102 are substantially or entirely one way.
That is, while it is possible for the set top box 103 to provide
signals to the TV 110 and the client 102, it is not possible for
the TV 110 and the client 102 to control the set top box 103 via
commands sent back to the set top box 103 via the connec-
tions 131 and 135. In some implementations, the client 102 is
connected with the television 110 via the connection 137
(e.g., a wireless connection, such as a WIFI, BLUETOOTH,
RF, or IF connection).

[0066] With further referenceto FIG. 1A, the second screen
client device 120 may be any computer device that is capable
of connecting to the communication network 104, such as a
computer, a laptop computer, a tablet device, a netbook, an
Internet kiosk, a personal digital assistant, a mobile phone, a
gaming device, or any other device that is capable of commu-
nicating with the media server 130.

[0067] The communication network 104 may be any com-
bination of wired and wireless local area network (LAN)
and/or wide area network (WAN), such as an intranet, an
extranet, including a portion of the Internet, or a wireless
network provided by a wireless carrier. It is sufficient that the
communication network 104 provides communication capa-
bility between the second screen client device 120 and the
media monitoring server 130. In some implementations, the
communication network 104 uses the HyperText Transport
Protocol (HTTP) to transport information using the Trans-
mission Control Protocol/Internet Protocol (TCP/IP). HTTP
permits the client device 102 to access various resources
available via the communication network 104. However, the
various implementations described herein are not limited to
the use of any particular protocol.

[0068] In some implementations, the media monitoring
server 130 includes a front end server 134 that facilitates
communication between the media monitoring server 130
and the communication network 104. The front end server
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134 receives content information from the client device 102.
As described in greater detail below, in some implementa-
tions, the content information includes program information,
such as the program title, actor names, character names, plot
summaries, etc. In some implementations, the front end
server 134 is configured to send a set of instructions to the
client device 102. In some implementations, the front end
server 134 is configured to send content files, links to content
files and/or metadata associated with the content files. The
term “content file” includes any document or content of any
format including, but not limited to, a video file, an image file,
amusic file, a web page, an email message, an SMS message,
a content feed, an advertisement, a coupon, a playlist or an
XML document. In some implementations, the front end
server 134 is configured to send or receive one or more video
streams. In some implementations, the front end server 134 is
configured to receive content directly from the broadcast
system 140 and/or the content provider 150 over the commu-
nication network 104.

[0069] In some implementations, the media monitoring
server 130 includes a content database 136. In some imple-
mentations, the content database 136 includes advertise-
ments, videos, images, music, web pages, email messages,
SMS messages, content feeds, advertisements, coupons,
playlists, XML documents, and ratings associated with vari-
ous media content or any combination thereof. In some
implementations, the content database 136 includes links to
advertisements, videos, images, music, web pages, email
messages, SMS messages, content feeds, advertisements,
coupons, playlists, XML documents and ratings associated
with various media content. In some implementations, the
content database 136 is a distributed database.

[0070] Insome implementations, the broadcast system 140
includes media content such as TV programs. In some imple-
mentations, the broadcast system 140 also includes metadata
associated with one or more of the TV programs, and appli-
cation program interface instructions. In some implementa-
tions, the application program interface instructions include
instructions that can be provided to a client device and/or may
be executed by the broadcast system 140 under a client-server
model or the like in orderto link a particular TV program with
the associated metadata and/or link the TV program and the
associated metadata with external data and/or services, such
as a social networking application. Similarly, in some imple-
mentations, the content provider 150 additionally and/or
alternatively includes media content such as TV programs, as
well as metadata associated with one or more of the TV
programs.

[0071] FIG. 2A is a diagram of an example implementation
of the client device 102, discussed above with reference to
FIG. 1A, and which may be operable as a supplemental set-
top box and/or a television-integrated device. While certain
specific features are illustrated, those skilled in the art will
appreciate from the present disclosure that various other fea-
tures have not been illustrated for the sake of brevity and so as
not to obscure more pertinent aspects of the implementations
disclosed herein. To that end, the client device 102 includes
one or more processing units (CPU’s) 202, one or more
network or other communications interfaces 208, memory
206, a TV tuner 232, a video 1/0O 230, and one or more
communication buses 204, for interconnecting these and vari-
ous other components. The communication buses 204 option-
ally include circuitry (sometimes called a chipset) that inter-
connects and controls communications between system
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components. The client device 102 may also include a user
interface 212 comprising a display device 213 and a keyboard
and/or mouse (or other pointing device) 214 and/or a remote
control (etc.). Memory 206 includes high-speed random
access memory, such as DRAM, SRAM, DDR RAM or other
random access solid state memory devices; and may include
non-volatile memory, such as one or more magnetic disk
storage devices, optical disk storage devices, flash memory
devices, or other non-volatile solid state storage devices.
Memory 206 may optionally include one or more storage
devices remotely located from the CPU(s) 202. Memory 206,
or alternatively the non-volatile memory device(s) within
memory 206, comprises a non-transitory computer readable
storage medium. In some implementations, memory 206 or
the computer readable storage medium of memory 206 store
the following programs, modules and data structures, or a
subset thereof, an operating system 216, a network commu-
nication module 218, an OCR module 226, software modules
228, and data 220.

[0072] The operating system 216 includes procedures for
handling various basic system services and for performing
hardware dependent tasks.

[0073] The network communication module 218 facilitates
communication with other devices via the one or more com-
munication network interfaces 204 (wired or wireless) and
one or more communication networks, such as the Internet,
other wide area networks, local area networks, metropolitan
area networks, and so on.

[0074] In some implementations, the OCR module 226
enables the client device 102 to process screen shots (e.g.
images from the TV 110) to obtain the program information
included in the program information overlay provided by the
primary set-top box 103. To that end, the OCR module 226
includes OCR instructions 324 and metadata 325. In some
implementations, the OCR instructions 324 include instruc-
tions that perform OCR operations to recognize program
information from TV images and content and the metadata
325 includes data employed by the OCR module to support
OCR operations. For example, in some implementations the
metadata includes information related to common combina-
tions of words associated with TV channels and programs,
such as channel names, broadcaster names, and words com-
monly used in program titles. In some implementations, e.g.,
when the client 102 is equipped with appropriate processing
power, screen shots are processed locally on the client 102,
e.g., so as to avoid delay caused by transmitting the screen
shots to a remote sever.

[0075] In other implementations, processing screen shots
(e.g., one or more of the OCR operations) take place on a
server computer connected with the client 102, e.g., via the
communication network 104. In some implementations, the
client 102 transmits unprocessed (e.g., raw) or partially pro-
cessed screenshots to a server for processing. In some imple-
mentation, the client 102 compresses (e.g., applying one or
more compression algorithms, lossy or lossless) or adjusts
(e.g., transmitting black and white images) the screen shots,
e.g., so as to consume less network bandwidth.

[0076] Instill other implementations, where load balancing
techniques are used, screen shot processing (e.g., one or more
of'the OCR operations) take place partially on the client 102
and partially on a server computer. For example, in a set of 10
screen shots, high resolution screen shots processed locally
(e.g., so as to avoid a potentially lengthy transmission delay),
and low resolution screen shots are transmitted to a server for
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batch processing, which are usually quicker. For another
example, in a set of 1000 screen shots, the first 500 screen
shots are processed locally, while the second 500 screen shots
are transmitted to a server for parallel or concurrent process-
ing, e.g., so as to reduce overall processing time.

[0077] In still further implementations, some stages of
screen shot processing take place on a client, while other
stages take place on a server. For example, after a screen shot
is taken, a client applies OCR techniques to the screen shot,
and resulting text (produced by the OCR techniques), and/or
associated annotations, are sent to a remote server, which then
decides what instructions execute on a set top box (e.g., a
channel switch, recording a user preference, and displaying a
channel listing).

[0078] In some implementations, the software modules
include a display/user module 234, a channel lineup manager
module 236, a channel review module 238, and a channel
selection module 240. In some implementations, the display/
user module 234 displays information provided by other soft-
ware modules. The displayed information can include a chan-
nel lineup 280 discovered by some combination of the OCR
module 226, channel lineup manager module 436, channel
review module 238, channel selection module 240, and a
command sending module 242.

[0079] In some implementations, for some functions such
as changing channels (e.g., to extract channel lineup), a pro-
cess sometimes called (audio or video) fingerprinting is used
in lieu of OCR techniques. In these implementations, the
client 102 includes a shared capture module (or infrastruc-
ture) that captures audio or video content on all live channels.
The captured fingerprints are then extracted (by the client 102
or by a server computer). For example, when a first electronic
device (e.g., the set-top box 103 or the television 110) tunes to
a particular channel, a second electronic device (e.g., the
client 102 or the media server 130) computes a fingerprint
from a portion of audio or video content coming from the first
electronic device. The fingerprint is sent to a server, which
compares the fingerprint from the first device with the cap-
tured fingerprint. If there is no match, this is an indication that
the channel is not available or that the tuning failed (e.g., abad
IR code). If there is a match, the specific channel can be added
to the lineup.

[0080] In some implementations, the channel lineup man-
ager module 236 maps the discovered channel numbers to
actual over the air channels as applicable and to cable channel
names (e.g., by using the channel map information 282). The
channel review module 238 enables a user to review, correct
and remove channel information. In some implementations,
the channel selection module 440 detects tuned signal
strength and identifies whether a tuned channel is presenting
non-superfluous content—i.e., anything that is not noise. In
some implementations, the channel selection module 240
also allows a user to tune channels on the TV using simple
channel up/down commands, or by entering an actual channel
no., and causes appropriate channel information to be dis-
played on the TV. In some implementations, the channel
selection module 440 employs an IR blaster 125 (FIG. 1B) to
send appropriate channel tuning/selection and “info” com-
mands to the STB (or alternatively, the TV 110). In some
implementations, the channel selection module 240 and other
modules or operations described herein that interact with the
IR blaster 125 to send commands to the TV 110 or the STB
125 do so via a command sending module 242. Thus, using
the recognized channel lineup information, a user is able to
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control the TV 110 via the client device 102 (which only
possesses a one-way connection to TV and the STB) as if the
client device 102 possessed a two-way connection to the TV,
similar to that of the STB 103.

[0081] In some implementations, since channel informa-
tion is not provided to the client device 102 via the connection
with the set top box 103, presenting channel information
requires the client 102 or an interconnected sever to perform
fingerprinting (e.g., of audio or video content snippets from
media content played on the television 110) to confirm that
the correct channel has been selected. This also means that the
client device 102 needs to be able to issue an appropriate
number of channel “Up” or “Down” commands (e.g., IR
commands sent using the IR blaster 12 (FIG. 1B)) to the
cable/set top box 103 (FIG. 1B) to navigate to the desired
channel and then confirm that the correct channel has been
arrived at. In some implementations, this is done by: (1)
sending an “Info” IR command (similar to a user hitting the
“Info” button on the TV remote control) and doing a quick
OCR check of the resulting displayed on screen informa-
tion—or (2) by fingerprinting the channel content confirm
that it matches what the requested channel selection should be
showing.

[0082] In some implementations, the display/user module
234 displays information provided by other software mod-
ules. The displayed information can include a channel lineup
180 discovered by some combination of the OCR module
226, channel lineup manager module 236, channel review
module 238 and a channel selection module 240. In some
implementations, the data 220 includes OCR data 261 and a
local database 123 of program information. In some imple-
mentations, the program information is received from a
broadcast system and/or content provider. In some implemen-
tations, the OCR data 261 includes text segments 261-1,
images 261-2 and user ID information 261-3. In some imple-
mentations, the local database 123 includes one or more
discovered channel lineups 280-i and channel map informa-
tion 282 that stores information that maps channel numbers to
actual over the air channels as applicable and to cable channel
names.

[0083] Insome implementations, each of the above identi-
fied elements may be stored in one or more of the previously
mentioned memory devices, and each of the modules or pro-
grams corresponds to a set of instructions for performing a
function described above. The set of instructions can be
executed by one or more processors (e.g., the CPUs 202). The
above identified modules or programs (i.e., sets of instruc-
tions) need not be implemented as separate software pro-
grams, procedures or modules, and thus various subsets of
these modules may be combined or otherwise re-arranged in
various implementations. In some implementations, memory
206 stores a subset of the modules and data structures iden-
tified above. Furthermore, memory 206 may store additional
modules and data structures not described above.

[0084] FIG. 2B shows information associated in some
implementations with individual channels 458 saved in a
channel lineup 280-1 stored in the local database 123. This
information, or subsets or supersets thereof, can be associated
with any number of one or more of the channel lineups 280-i.
In the illustrated implementation(s), a representative first
channel lineup 280-1 includes, for an individual channel
458-1 in the lineup, one or more of: input source information
460-1, displayed channel number 468-1, displayed channel
name 470-1, meaningful channel number 472-1, meaningful
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channel name 474-1, signal strength 476-1 and broadcast
location 478-1. In some implementations, the input sources
460-1 indicate the source of a respective particular channel
using Yes/No or similar binary values. In some implementa-
tions the input sources 460-1 indicate whether the tuned chan-
nel is from a cable provider 462-1, an over the air source
464-1 (such as a terrestrial broadcast TV channel) or from a
satellite source 468-1. Alternatively, the input sources 460-1
can be represented with a single field that holds a value that
indicates the source for the respective channel (e.g. “OTA,”
“Cable,” or “Satellite-Dish”). The displayed channel number
468-1 and name 470-1 are the channel number and name
displayed on the TV display 110 (FIG. 1B) and captured via
OCR operations. The displayed channel number 468-1 and
name 470-1 might not be meaningful to a user (e.g., the
channel number 468-1 could be a three digit value assigned
by a cable company with no relationship to a known channel
number). As a result, the channel information includes in
some implementations, for each tuned channel, a meaningful
channel number 472-1 (e.g., a recognizable over the air chan-
nel number) and channel name 474-1 (e.g., a recognizable
network or channel name). The channel information for a
representative channel 458-1 also includes in some imple-
mentations information related to channel reception and
transmission, including signal strength 476-1 and broadcast
location 478-1.

[0085] FIG. 3 is a flowchart representation of an implemen-
tation of a method 300 of determining what a consumer is
currently watching. In some implementations, the method is
performed by a device, such as a supplemental set-top box
and/or a television integrated module, in order to enable
determining what a consumer is currently watching. For
example, with reference to FIG. 1A, in some implementa-
tions, the method 300 is performed by the client device 102
(i.e., the supplemental set-top box). As noted above, when a
user changes the channel or requests program information by,
for example, using one or more channel selection options or
pressing an “INFO” button, the primary set-top box displays
anoverlay including program information, such as the current
channel, the title of the playing program and information
about the program. Accordingly, the method includes identi-
fying instances during which the primary set-top box pro-
vides the overlay by monitoring the display output provided
by the primary set-top box, and parsing the overlay for the
desired information. Additionally and/or alternatively, in
some implementations, the method includes detecting when
channel identifiers are displayed without being prompted by
user interaction (i.e., a user pressing a button)

[0086] To that end, the method includes performing a
screen or display data capture from the display device that is
displaying the television program selected by the consumer
through a primary set-top box or the like in order acquire an
image of what is being displayed (301). In some implemen-
tations, the screen capture data is obtained from the video
signal provided by the primary set-top box. Additionally and/
or alternatively, in some implementations, the screen capture
data is obtained from a display (i.e., video) card included in
the set-top box and/or the operating system ofthe set-top box.
Additionally and/or alternatively, the screen capture data is
obtained from a TV app running on at least one of the primary
set-top box, the supplemental set-top box, the TV, and a
second screen device. Additionally and/or alternatively, in
some implementations, the supplemental set-top box (or the
like) includes a camera operable to capture an image of the
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display of a television or the like. The method includes ana-
lyzing the image to identify whether the image includes indi-
cators that an overlay is being displayed by the primary set-
top box (302). For example, in some implementations, the
indicators include the color of the overlay, the percentage of
display area the overlay typically covers when visible, the
arrangement of text with the overlay, contrast between a
portion of the display likely to be displaying the program and
another portion of the display likely to be displaying the
overlay.

[0087] The method includes determining whether one or
more of the indicators are present as indicated by the image
analysis (303). If none of the indicators are present for a
particular screen capture (“No” path from 303), the method
includes waiting a pseudo-random amount of time or a preset
delay time (304) before capturing another screen shot or the
like. On the other hand, if at least one indicator is present or
another threshold number of the indicators is present (“Yes”
path from 303), the method includes applying an optical
character recognition technique to the image in order to iden-
tify and extract the displayed information (305). Having
extracted the title and/or program information, the method
includes cross-referencing the extracted information with a
local and/or remote database to ensure the validity of the
information (306). For example, with further reference to
FIG. 1A, the client device 102 may communicate with the
media server 130 in order to check the validity of the extracted
display information. More specifically, the client device 102
may transmit all or a portion of the extracted information to
the media server 130. In turn, the media server 130 may then
check the extracted information against a content database
(e.g., the content database 133, FIG. 1) to ensure that the
extracted data is correct and/or provide corrected information
to the client device 102 when the extracted data is incorrect
but can be matched to database information.

[0088] FIG.4 isaflowchart representation of an implemen-
tation of a method 400 of determining what a consumer is
currently watching. In some implementations, the method is
performed by a device, such as a supplemental set-top box
and/or a television integrated module, in order to enable
determining what a consumer is currently watching by, in
part, emulating the operation of a remote control device asso-
ciated with the primary set-top box. To that end, the method
includes transmitting a first infrared (IR) code (or the like) to
the primary set-top box in order to initiate the display of the
program information overlay (401). For example, with fur-
ther reference to FIG. 1A, one of the client device 102 and the
client device 120 may transmit an IR code to the set-top box
103.

[0089] The method then includes performing a screen cap-
ture to acquire a screen shot (i.e. image) including the pro-
gram information overlay (402). Having acquired the screen
shot, the method includes transmitting a second IR code (or
the like) to the primary set-top box in order to initiate the
removal of the program information overlay on the playing
television program (403). The method includes analyzing the
image or screen shot to obtain the program information pre-
sented in the overlay (404). Having extracted the title and/or
program information, the method includes cross-referencing
the extracted information with a local and/or remote database
133 to ensure the validity of the information (406).

[0090] FIG.5 isaflowchart representation of an implemen-
tation of a method 500 of determining what a consumer is
currently watching. In some implementations, the method is
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performed by a device, such as a supplemental set-top box
and/or a television integrated module, in order to enable
determining what a consumer is currently watching, by
detecting IR transmission from a remote control device asso-
ciated with the primary set-top box. For example, with further
reference to FIG. 1A, the client device 102 may detect IR
transmissions directed to the primary set-top box 103 from
the remote control device 120.

[0091] To that end, the method includes detecting an IR
transmission or equivalent from a remote control device asso-
ciated with a primary set-top box (501). In turn, the method
includes parsing the transmission in order to identify the
command that is represented by the IR transmission (502).
Having identified the command, the method includes deter-
mining whether or not the identified command causes the
primary set-top box to provide the program information over-
lay in the video stream provided to the display device. If the
detected command is not likely to cause the primary set-top
box to provide the program information overlay (“No” path
from 503), the method includes circling back to detect
another IR transmission. On the other hand, if the detected
command is likely to cause the primary set-top box to provide
the program information overlay (“Yes” path from 503), the
method includes performing a screen or display data capture
from the display device that is displaying the television pro-
gram selected by the consumer through a primary set-top box
or the like in order acquire an image of what is being dis-
played (504). The method includes analyzing the image or
screen shot to obtain the program information presented in
the overlay (505). And, the method includes cross-referenc-
ing the extracted information with a local and/or remote data-
base to ensure the validity of the information (506).

[0092] FIG. 6 is a flowchart representation of an implemen-
tation of a method 600 of determining channel line-up access
available through a primary set-top box. In some implemen-
tations, the method is performed by a device, such as a supple-
mental set-top box and/or a television integrated module, in
order to enable determining channel line-up access available
through a primary set-top box by using the primary set-top
box channel control commands. For example, with further
reference to FIG. 1A, the client device 102 may transmit IR
transmissions to the primary set-top box 103 or provide
equivalent signaling.

[0093] To that end, the method 600 includes selecting an
initial candidate channel to probe using the primary set-top
box channel control commands (601). In some implementa-
tions, a candidate channel is any one of the suspected channel
numbers that may be available through the primary set-top
box. Having selected a candidate channel, the method 600
includes transmitting a control command to the primary set-
top box to tune the primary set-top box to the candidate
channel (602). For example, in some implementations, trans-
mitting a control command includes transmitting an IR code
(6024a). In some implementations, transmitting a control com-
mand includes transmitting a command packet over a data
connection (6025).

[0094] Subsequent to transmitting the control command,
the method 600 includes performing a screen data capture
(603). In some implementations, performing a screen data
capture includes reading a display pixel bufter and/or reading
from a display pixel bus in order to obtain at least a single
frame of screen display information (603a). The method 600
then includes performing an image analysis to determine if
the candidate channel is available as a part of a subscription
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associated with the primary set-top box, and thus delivering
non-superfluous television content (604). In some implemen-
tations, non-superfluous television content includes televi-
sion programs, sporting events, news broadcasts, movies, etc.
In some implementations, superfluous television content
includes data such as pay-per-view title screens, subscription
information (e.g. a contact number or website address), loop-
ing advertisements and/or content trailers indicating the type
of content that would be available to a subscriber of the
channel that is currently not available because the primary
set-top box is not associated with such a subscriber. In some
implementations, performing image analysis includes per-
forming and/or applying OCR to identify text content in the
screen display data (604a). In some implementations, per-
forming image analysis includes fingerprinting the at least
one frame of screen display data to identity the program
content (6045). In some implementations, performing image
analysis includes performing a video analysis to determine
whether or not the candidate channel is being used to deliver
non-superfluous television content (604¢). In some imple-
mentations, in addition to, or as a substitute for visual analysis
604c, the channel selection model 440 (FIG. 2A) or equiva-
lent functionality determines (604d4) whether a particular
channel is carrying non-superfluous television content by
analyzing signal strength of channels.

[0095] Based on the image analysis, the method 600
includes deciding whether the candidate channel is being
used to deliver non-supertluous television content (605). If
the candidate channel is being used to deliver non-superfiu-
ous television content (“Yes” path from 605), the method 600
includes marking the candidate channel as available or a
member of the subscription line-up available through the
primary set-top box (606). If the candidate channel is not
being used to deliver non-superfluous television content
(“No” path from 605), the method 600 includes marking the
candidate channel as unavailable or not a member of the
subscription line-up available through the primary set-top
box (607). Information for active channels is then saved in
one of the channel lineups 180 (611). Information saved for
the active channels includes information recognized from the
displayed channel information (such as channel number and
name) and information obtained from local or external
sources, such as a program guide stored on the client device
102 or a server that is coupled to the client device 102 via a
network 104 (e.g., the media server 130, FIG. 1A).

[0096] In some implementations, when there are multiple
input sources, such as cable TV, over the air TV, and satellite
TV, channels from a particular input source are saved and
stored in a respective channel lineup. For example, FIG. 2A
illustrates two saved channel lineups 180-1 and 180-2. Also,
in some implementations, to make the channel lineups more
user-friendly and/or to identify channels that are duplicated
across multiple lineups, the displayed and OCR’d channel
information is mapped to meaningful names/channel num-
bers, such as local over the air (OTA) channel numbers or
channel names, such as network names (612). These mean-
ingful channel names and numbers are then saved in the
channel lineups along with the recognized displayed channel
information. The information (e.g., channel map information
282) used to map the OCRed channel information to mean-
ingful channel names and numbers can be previously stored
on the client device 102 and/or downloaded from the server.
Alternatively, the client device 102 can issue one or more
requests to the server to map the channel information based
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on information available to the server for channel lineups
available in the area of the client device 102 for different input
sources/content providers.

[0097] Subsequent to deciding upon the status of the can-
didate channel, the method 600 includes determining whether
or not to continue based on the suspected existence of addi-
tional channels (608). In some implementations, at least one
addition candidate channel is suspected to exist when each of
the candidate channels considered thus far has only been
considered once and/or an equal number of times without
overlap. If at least one more channel is not suspected to exist
continue (“No” path from 608), the method 600 ends (610). If
at least one more channel is suspected to exist continue (“No”
path from 608), the method 600 includes selecting a new
candidate channel and reiterating the portion of the method
starting at block 602 (609). In some implementations, select-
ing a new candidate channel includes using the “channel up”
(or “channel down”) primary set-top box control command
(6094). In some implementations, selecting a new candidate
channel includes selecting a new channel from a list or the like
(6095). In addition, the method described with reference to
FIG. 6 (and the related methods described with reference to
FIGS. 4 and 5) can be used to identify channel lineups avail-
able to viewers of non-subscription media content, such as
over the air broadcasts that are received by a TV receiver, such
as a TV receiver included, without limitation, in a computer,
a media player, such as a DVD or Blu-ray player, or a digital
video recorder (DVR).

[0098] Insomeimplementations,inadditionto TV content,
other types of media content and services can be provided
through the primary set-top box 103. The content or other
services can be provided via a direct (wired or wireless)
connection to the set-top box 103, as built-in features of the
set-top box 103, or via a network connection. For example, a
digital video recorder (DVR) built into a set-top box can be
used to record TV content or playback recorded TV content;
the set-top box 103 can be used to access video-on-demand
(VOD) content available from the cable or satellite provider
associated with the set-top box; or the set-top box can be used
to monitor or control a home security system. Using capabili-
ties similar to those described above with reference to FIGS.
1-6, in some implementations a client device 102 is config-
ured to receive display information from services/features
provided via a primary STB 103 and to interact with (e.g.,
control and access) those services without using custom APIs
for a particular primary set-top box.

[0099] Forexample, in some implementations, in a trial and
error process the client device 102 sends via a one-way wire-
less connection provided by the set top box (such as an IR or
RF interface) a sequence of one or more commands to cause
the set-top box 103 to exercise certain features/services and/
or access certain STB content (e.g., DVR services or VOD
content). In some implementations, consistent with tech-
niques described above, the client device 102 then analyzes
display characteristics (e.g., position, size, graphics and con-
tent) of text overlays and/or other images/information asso-
ciated with the resulting images displayed by the television
110 in response to the one or more commands and determines
whether those text overlays are as expected given the one or
more commands that were sent. In some implementations, the
client device 102 performs this determination by comparing
the identified display characteristics of the resulting text over-
lays to a database of expected overlay display characteristics
generated by particular makes and models of set top box in
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response to particular commands associated with particular
set-top box feature sets. If the identified overlay display char-
acteristics are consistent with the expected overlay display
characteristics, the client device 102 stores information iden-
tifying the set top box’s make and model, as well as correct
sequence of one or more commands used to access particular
features. In this way, the client device 102 can identify useful
commands and features provided by the set-top box 103 and
subsequently control those features using the identified com-
mand sequences.

[0100] Insomeimplementations, once the clientdevice 102
has identified the make, model and feature set of the set top
box 103, the client device 102 can download from another
device (e.g., a network server) command sequences for con-
trolling the set-top box 103.

[0101] In any of these contexts, the command sequences
can be conventional remote control commands supported by
the STB 130, which the client device 102 can send using a
compatible IR or RF transmitter, or network commands (e.g.,
WiFi or Bluetooth) supported by the STB 103, which the
client device 102 can send via its own network connections.
In this way, the client device 102 is able to control the feature
set provided by the set top box 103—even though the only
connections provided by the set top box 103 are one way
connections (e.g., output audio and video signals with no
control capabilities or remote control connections). Of
course, the methods described herein are applicable to any
communication modalities that are supported by a STB to
enable control of'its feature set and access to video and audio
signals that reflect its outputs. Similarly, the methods
described herein are applicable to identifying command
sequences and controlling feature sets of any electronic
device via comparable one way connections.

[0102] As a further illustration, FIG. 7 is a diagram of a
portion of the client-server environment 100 including an
example schematic screen display on the TV 110 and show-
ing additional features provided by the set-top box 103 and
the client device 102 of FIG. 1. The TV 110 includes the
display 118 on which video of a media program is displayed.
In addition to receiving and displaying TV content on the TV
110 (or other display), the set-top box 103 is configured with
a variety of services/features, including, without limitation,
video on demand content 703, digital video recorder (DVR)
features 705 and home security system features 707. These
services/features can be provisioned to/by the set-top box 103
in a variety of ways. For example, the VOD content 703 is
provided by the content provider associated with the STB 103
(i.e.,the STB provider), the DVR services/features 705 can be
provided by computing and storage components internal to
the STB 103 or remotely by the STB provider, and the home
security system services/features 707 can be accessed via a
home network or in some cases by direct connection to the
STB 103.

[0103] In some implementations, representative VOD fea-
tures 703 include allowing a user to view and select video
content from a list of available VOD programs 721; represen-
tative DVR features 705 include allowing a user to view and
select from a list of recorded programs 723 and view and/or
define a recording schedule 725; and representative home
security features 707 that can be accessed through the STB
include allowing a user to view images captured from security
cameras 727, view and reset security system state 729 and
view and update and security system configuration 731. In
some implementations, state information associated with
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these features, which is relevant to controlling the features,
might not be directly displayed by the STB 103 in response to
user commands (including commands sent by the client
device 102), but these states can be ascertained by the client
device 102 by sending particular command sequences and
observing the resulting video and audio signals 171a, 773a
provided by the STB 103.

[0104] Similarly, the STB 103 has its own features and
settings that can be identified or controlled by a user or aclient
device 102 with the appropriate command sequences. These
features and settings include, without limitation, allowing a
user to view information pertaining to: STB provider and
channel/feature lineup 741, available channels 743, and on
screen menus 745 to allow a user to interact with those and
other features (such as a top level menu to allow the user to
access VOD, DVR and home security services/features). The
STB 103 also has state information that is relevant to control-
ling the STB 103 and its associated services/features. In some
implementations this state information includes menu state
747 (i.e., the currently displayed menu), on/off state 749 (e.g.,
whether the STB is on or off) and the STB configuration 751
(e.g., without limitation, its provisioned services and features
and the types of its available and/or active connections—such
as the fact that an example STB 103 it supports WiFi com-
mands, has IR and RF command receivers, is DLNA compat-
ible, has 2 HDMI outputs, including one HDMI 2.0 output,
and has component video and S-video outputs).

[0105] As shown in FIG. 7, and consistent with FIG. 1B, in
some implementations the client device 102 is any computer
device capable of connecting to the communication network
104 and the TV 110, receiving audio and video signals 171a,
773a from the set box 103, and issuing commands 777 to the
set-top box 103. In some implementations, the client 102 is
connected to the set-box 103 via a connection 131 by which
the client 102 can receive video signals 171a and audio sig-
nals 773a from the set top box 103 the same as or comparable
to the video signals 1715 and audio signals 7735 provided by
the set top box 103 to the television 110 via the connection
135. This allows the client 102 to analyze and perform optical
character recognition (OCR) on the text overlay 119 provided
by the set top box 103 along with the video and/or audio
content and/or metadata associated with the show being
watched (all provided as part of the video signals 171). In
some implementations, the communications 131, 135
between the set top box 103 and the TV 110 and/or the client
102 are substantially or entirely one way. That is, while it is
possible for the set top box 103 to provide signals to the TV
110 and the client 102, it is not possible for the TV 110 and the
client 102 to control the set top box 103 via commands sent
back to the set top box 103 via the connections 131 and 135.
Consistent with descriptions of FIG. 1B, in some implemen-
tations the client is configured to issue commands 777 to the
set-top box 103 by a connection 775 that can be one or more
of'a network connection (such as a WiFi or Bluetooth network
connection) or RF or IR connections). As described with
reference to FIG. 5, in some implementations, the client
device 102 is capable of receiving infrared (IR ) transmissions
directed to the set-top box 103 from the remote control device
112. Additionally and/or alternatively, in some implementa-
tions, the client device 102 is capable of wired and/or wireless
communication with the client device 120, the set top box 103
and the TV 110.

[0106] In some implementations, the client device 102
includes one or more processors 121, non-volatile memory
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122 such as a hard disk drive, and a local database 123. In
some implementations, the memory 122 includes application
instructions 1224 and associated data 1225. In some imple-
mentations, as described above, the local database 123 and/or
the associated data 1224 stores information related to local
channel lineups, including one or more local channel lineups
180-; discovered through operations described above. In
some implementations, the local database 123 and/or the
associated data 1225 also store data and commands related to
accessing and controlling services and features provided by
the STB 103. In some implementations, the operations for
controlling the STB 103, including sending commands to the
STB 103, are performed by the application instructions 122a4.
In some implementations, the client device 102 includes IR
and/or RF blasters/transmitters to send RF or RF commands
777 to the set top box 103, the TV 110 or other compatible
devices. In some implementations, the client device includes
a microphone to receive audio signals 773 provided by the
STB 103 in order to assess the current state and/or program-
ming and/or feature set of the STB 103.

[0107] Further, while the video is being displayed, or in
response to particular commands sent to the set-top box 103,
the set-top box 103 may provide a variety of text overlays 119,
751, 753 that include information related to an associated
STB service or displayed content type. For example, FIG. 7
shows example text overlays 119, 751, 753 associated respec-
tively with TV program content, features and content associ-
ated with a DVR 705, and on demand programs available
from a video on demand provider 703. The set-top box 103
can also provide access to other services and features, such as
services/features of a home security system 707 controlled
through the set-top box 103. Each of these features provides
via the set-top box 103 has its own associated text overlays for
display with the on screen content 755 presented on the TV
110. The purpose of these overlays and other information is to
enable user interaction with the associated services and fea-
tures. As described with reference to FIGS. 1-6, the overlay
information can be stimulated, received and analyzed by the
client device 102 in order to provide interactive, two-way
control of the STB 103—even though the STB is not natively
configured with connections to permit the client device 102
such level of control. Also, as described with reference to
FIGS. 1-6, in some implementations, the overlay information
can be passively received by the client device 102 (e.g., when
generated in response to a user command to the STB 103) and
then analyzed by the client device 102 in order to identify a
make and model of the STB as well as a current state of the
STB 103.

[0108] In different implementations, the one or more over-
lays associated with respective STB features and services are
typically presented with associated screen positions, bound-
ing box size (e.g., the size of the overlay either as x and y pixel
dimensions or a percentage of screen occupied by the over-
lay), content, content styles and formatting, and graphics. The
positions, bounding box sizes and content of the overlays 118,
751, 753 shown in FIG. 7 are simply examples of different
styles of overlays 119, 751 and 753 associated respectfully
with TV content, DVR features and VOD features. As
described with respect to FIG. 1B, the text overlay 119 typi-
cally includes the channel the media program is being pre-
sented on, as well as the title of the media program. The text
overlay 119 also often includes information about actors,
characters, and/or a synopsis of the media program. The
content of the DVR overlay 751 is based on information
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provided by features of a digital video recorder 705 provided
by the set top box 103, including, for example, a list of
recorded programs and a recording schedule displayed in
response to corresponding commands 777 sent by the client
device 102. The content of the VOD overlay 753 is based on
information provided by VOD features provided by the set top
box 103, including, for example a list of available VOD
programs displayed in response to corresponding commands
777 sent by the client device 102. As noted above, these
overlays are presented in a characteristic manner based on the
associated make, model and feature set of the STB. Accord-
ingly, these typical display characteristics can be used by the
client device 102 to identify the associated make, model and
feature set of the STB and to determine whether the client
device 102 is sending the correct command sequences for
controlling the STB and/or particular services and features
provide by the STB.

[0109] FIG. 8A is a diagram of an example implementation
of the client device 102, discussed above with reference to
FIG. 1A, and which may be operable as a supplemental set-
top box and/or a television-integrated device. In some imple-
mentations, the client device 102 includes all or a subset of the
functionality described with respect to FIG. 2A and all or a
subset of the features described with reference to FIG. 8A.
While certain specific features are illustrated, those skilled in
the art will appreciate from the present disclosure that various
other features have not been illustrated for the sake of brevity
and so as not to obscure more pertinent aspects of the imple-
mentations disclosed herein. To that end, the client device 102
includes one or more processing units (CPU’s) 202, one or
more network or other communications interfaces 208,
memory 206, a TV tuner 232, a video /O 230, and one or
more communication buses 204, for interconnecting these
and various other components. The communication buses
204 optionally include circuitry (sometimes called a chipset)
that interconnects and controls communications between sys-
tem components. The client device 102 may also include a
user interface 212 comprising a display device 213 and a
keyboard and/or mouse (or other pointing device) 214 and/or
a remote control (etc.). Memory 206 includes high-speed
random access memory, such as DRAM, SRAM, DDR RAM
or other random access solid state memory devices; and may
include non-volatile memory, such as one or more magnetic
disk storage devices, optical disk storage devices, flash
memory devices, or other non-volatile solid state storage
devices. Memory 206 may optionally include one or more
storage devices remotely located from the CPU(s) 202.
Memory 206, or alternatively the non-volatile memory device
(s) within memory 206, comprises a non-transitory computer
readable storage medium. In some implementations, memory
206 or the computer readable storage medium of memory 206
stores the following programs, modules and data structures,
or a subset thereof, including an operating system 216, a
network communication module 218, an OCR module 226,
software modules 228, and data 220.

[0110] The operating system 216 includes procedures for
handling various basic system services and for performing
hardware dependent tasks.

[0111] The network communication module 218 facilitates
communication with other devices via the one or more com-
munication network interfaces 204 (wired or wireless) and
one or more communication networks, such as the Internet,
other wide area networks, local area networks, metropolitan
area networks, and so on.
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[0112] In some implementations, the OCR module 226
enables the client device 102 to process screen shots (e.g.
images from the TV 110) to obtain the program information
included in the program information overlay and information
associated with services and features provided by the primary
set-top box 103. To that end, the OCR module 226 includes
OCR instructions 324 and metadata 325. As described with
reference to FIG. 2A, in some implementations, the OCR
instructions 324 include instructions that perform OCR
operations to recognize program information from TV
images and content and the metadata 325 includes data
employed by the OCR module to support OCR operations.
For example, in some implementations the metadata includes
information related to common combinations of words asso-
ciated with TV channels and programs, such as channel
names, broadcaster names, and words commonly used in
program titles. In some implementations, the OCR instruc-
tions 324 include instructions that perform OCR operations to
recognize information and graphical characteristics associ-
ated with other services and features provided by the STB
103, such as DVR, VOD and home security services, and the
metadata 325 includes data employed by the OCR module to
support OCR operations. For example, in some implementa-
tions the metadata includes information related to common
combinations of words and symbols associated with informa-
tion overlays generated by different set-top box makes and
models for different feature sets.

[0113] Insomeimplementations, the software modules 228
include a display/user module 234, a channel lineup manager
module 236, a channel review module 238, a channel selec-
tion module 240, a command sending module 242, an STB
command/response module 814, a Ul display comparison
module and an STB control module. In some implementa-
tions, the display/user module 234 displays information pro-
vided by other software modules. The displayed information
can include a channel lineup 180 discovered by some com-
bination of the OCR module 226, channel lineup manager
module 236, channel review module 238, and channel selec-
tion module 240. In some implementations, the channel
lineup manager module 236 maps the discovered channel
numbers to actual over the air channels as applicable and to
cable channel names (e.g., by using the channel map infor-
mation 282). The channel review module 238 enables a user
to review, correct and remove channel information. In some
implementations, the channel selection module 240 employs
an IR blaster 125 (FIGS. 1B and 7) to send appropriate chan-
nel tuning/selection and “info” commands to the STB (or
alternatively, the TV 110). In some implementations, the
channel selection module 240 and other modules or opera-
tions described herein that interact with the IR blaster 125 or
other command interfaces to send commands to the TV 110 or
the STB 103 do so via a command sending module 242. Thus,
using the recognized channel lineup information, a user is
able to control the TV 110 via the client device 102 (which
only possesses a one-way connection to the STB and no prior
knowledge of the applicable channel lineup) as if the client
device 102 possessed a two-way connection to the STB 103
and had prior knowledge of the channel lineup. Similarly, a
user is able to control and otherwise interact with services and
features provided by the STB 103 (such as DVR and VOD
services) via the client device 102 as if the client device 102
possessed a two-way connection to the STB 103.

[0114] Related to identifying and controlling other features
of the STB, the STB command and response module 814
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includes instructions for sending commands to the STB 103
for identifying command sequences that can be used to con-
trol particular STB services and features (e.g., DVR and VOD
services) and identifying responses, if any, to those com-
mands based on review and analysis (supported by the other
software modules as required) of the corresponding audio
and/or video signals 171a, 773a provided by the STB (col-
lectively and/or individually referred to herein as display
response data, response data or display responses). The STB
command and response module 814 in some implementations
also manages the trial and error process described herein that
includes sending trial command sequences 834 to the STB
103 in order to identify correct command sequences 836 for a
particular make and model of set top box 103 and saving
locally the correct command sequences 836 for re-use (e.g., to
permit the user to control the associated services and features
via the client device 102). In some implementations, the Ul
display comparison module 816 performs operations similar
to those performed by the OCR 426 to analyze the response
data and compare that data to known/expected response data
(e.g., Expected Display Responses 832) that would be gen-
erated by a range of different set top box makes and models
for a wide range of services and features in response to spe-
cific commands and command sequences. The STB control
module in turn is configured to allow the user to access the
services and features provided by the STB 103 by providing
access to the correct command sequences 836 for controlling
those various services and features as if the user were doing so
via an interface provided directly by the STB 103.

[0115] The data 220 includes OCR data 161 described
above (also as extended for use by the software modules
described in reference to FIGS. 8 A-8C and methods describe
in reference to FIGS. 9A-9B) and command response data
that includes expected display responses 832, trial command
sequences 834 and correct command sequences 836, already
described. The data 220 also includes local database infor-
mation 123 that includes, but is not limited to, data related to
channel lineups 280 (described in reference to FIG. 2A),
channel map information 282, STB state 284, STB configu-
ration 286, DVR data 2880, and VOD data 290. These local
database items 280 to 290 are described in greater detail in
reference to FIG. 8B.

[0116] FIG. 8B is a diagram showing additional details of
the data 220, which includes OCR data 161, command/re-
sponse data 820, and local database data 123. The local data-
base data 123 further includes data regarding channel lineups
280, STB state 284, STB configuration 286, DVR data 288
and VOD data 290. The OCR data 161 is described above and
the command/response data is described below, in reference
to FIG. 8C. Similarly, the channel lineups data 280, which
includes for the purposes of this discussion an identity 840 of
the cable or satellite service provider, is described above in
reference to FIGS. 1-6. The channel lineups 280, STB state
284, STB configuration 286, DVR data 288 and VOD data
290 include information that is relevant to and supports con-
trol by the client device 102 of the STB 103. Much of this
information has been described with reference to FIG. 7 in
relation to features of the STB 103. In some implementations,
the STB state 280-3 includes a menu state 844 ofthe STB 103,
which includes, without limitation, an identification of the
currently active STB menu and a representation of the menu
structure supported by the STB 103. The STB state 284 also
includes an on/off data item 846 representing the current
on/off state of the STB 103. The STB configuration 286
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includes information related to the hardware and software
configuration of the STB 103, such whether the user prefers
high definition (HD) content 848, and which input 850 to the
STB 103 is preferred by the user. The client device 102 can
use this information to set the configuration of the STB 103
when it is powered-up, or, conversely, to identify the default
configuration of the STB 103 when it is powered-up. Actual
STB configuration and STB state information 286 and 284
saved by the client device 102 can include more or different
data items than those described herein; in fact, it is intended
that these data items and other data items 220 described
herein are configurable as required in respective implemen-
tations to save and provide information (e.g., STB state and
configuration data) that supports control of the STB 103 by
the client device 102 and/or use of the client device 102 for
such purpose by a user. In some implementations, the DVR
data 288 includes information related to recorded programs
852 available for playback from the DVR 705 and one or more
recording schedules 854 for the DVR 705. In some imple-
mentations, the VOD data 290 includes information related to
one or more video on demand programs 862 requested by the
user. By storing such information (in the cloud or locally) the
client device 102 is able to support user interaction with the
STB 103 with minimal involvement of the STB (e.g., the
client device 102 can provide user access to recorded DVR
programs without the need to access a list of such programs
from the STB 103).

[0117] FIG. 8C is a diagram showing additional details of
the Command/Response Data 820 of FIG. 8B. This figure
shows example data stored by the client device 102 in one
implementation for a set of expected display responses 832,
trial command sequences 834 and correct command
sequences. The trial commands sequences 834 includes a set
of command sequences for a particular STB device type
830-i, where a device type is typically a combination of STB
make and model. For each STB device type 830-i, the trial
command sequences include a specification of a command
sequence of one or more commands to access and control a
particular feature type. For example, FIG. 7 includes trial
command sequence information for three example device
types (Cable Boxes 1, 2 and 3), where the sequence informa-
tion is provided for a number of features. For example, for
Cable Box 1, the saved command sequences 830-1 includes
sequences for at least three features, Feature Types 1, 2 and 3,
each with different associated commands. For example, the
command sequence for Feature Type 1 832-1 includes one
command Cmd 1.1 836-1 for checking the STB On/Off state
of appropriate to the make and model of Cable Box 1. Other
commands sequences 836-2 and 836-3 stored for Cable Box
1 device types include a sequence of commands 836-2 for
Checking STB Provider (Feature Type 832-2) and a sequence
of commands 836-3 for Playback DVR Recordings (Feature
Type 832-3).

[0118] As described above, and further below in reference
to FIGS. 9A-9B, in some implementations the client device
102 identifies correct command sequences by issuing trial
command sequences to the STB 103 and then comparing the
resulting display from the STB 103 response to a database of
expected responses 832 to see whether there is a match
between the resulting and expected display responses. Data
stored for the expected display responses represent video and
audio (where applicable) characteristics of text overlays and
other information provided by a particular type of STB 103 in
response to particular commands (e.g., one of the trial com-
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mand sequences 836). Accordingly, in some implementa-
tions, the expected display responses 834 include, for a par-
ticular device type 850-i and feature type 852, associated
display response characteristics, such as the bounding box
size coordinates 852 and associated information content 856
generated in response to the associated command sequence
836. In some implementations, the content 856 represents the
combination of predefined and real time content—such as the
actual channel number and identifier displayed in response to
an INFO command a set of features—and any associated
graphics—associated with a display response to a particular
command sequence). In some implementations, the bounding
box coordinate information 854 corresponds to overlay infor-
mation such as that shown in FIG. 7. For example, for the
overlays 119, 751 and 753, the corresponding bounding box
coordinates 854 would respectively represent position 1,
position 2 and position 3.

[0119] The client device stores correct command
sequences 836 identified through a trial and error process as
described herein—or downloaded from a server based on a
determined identification of the STB 103 type and feature set.
The information stored for the correct command sequences
836 is comparable to the information stored for the trial
command sequences 834. For example, FIG. 7 shows that
information for a Device Type 2 870-2 has been saved as a
correct command sequence. In some implementations, this
information would be correspond to the trial command data
for Device Type 2 830-2. Note that, in some implementations,
the expected display responses 832 and trial command
sequences 834 are stored in the cloud (e.g., at a server pro-
vided by the company that sold the client device or the asso-
ciated software modules). Correct command sequences 836
can also be stored in the cloud, but it is generally helpful (e.g.,
to allow use ofthe command sequences with low latency in all
circumstances) to store the correct sequences locally—at the
client device. Methods for employing the data and modules
described herein to allow a client device 102 to control a
set-top box are now described with reference to FIGS. 9A and
9B.

[0120] FIGS. 9A and 9B are flowchart representations of
respective implementations of a method of controlling a pri-
mary set top box based on display information provided by a
one way connection from the primary set top box.

[0121] Referring to FIG. 9A, in some implementations, the
method 900 is implemented at a first electronic device.
[0122] The method includes sending (902) a first command
sequence to a second electronic device via a wireless connec-
tion different from a first output connection. The first com-
mand sequence is not known to be correct (904).

[0123] The method further includes, in response to (906)
the sending, capturing (908) display data provided by the
second electronic device via the first output connection; and
analyzing (910) the display data to determine whether the first
command sequence was performed correctly by the second
electronic device.

[0124] When the first command sequence was not per-
formed correctly, sending (906) a second command sequence
to the second electronic device via the wireless connection. In
some implementations, the second command sequence is not
known to be correct.

[0125] In some implementations, the method optionally
includes analyzing (914) the display data to determine
whether the second command sequence was performed cor-
rectly by the second electronic device; and when the second
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command sequence was performed correctly, updating (906)
a first database to identify the second command sequence as
acorrect command sequence for the second electronic device.
[0126] In some implementations, the first output connec-
tion of the second device is a one-way connection from the
second electronic device to the first electronic device.

[0127] In some implementations, the first output connec-
tion provides video and audio data corresponding to features
provided by the second electronic device.

[0128] In some implementations, the second electronic
device provides a plurality of features that cannot be con-
trolled by the first electronic device via the first output con-
nection, the one or more programs further comprise instruc-
tions for: when the first and second command sequences are
intended to control a first feature provided by the second
electronic device, selecting the first command sequence and
the second command sequence from a database of command
sequences based on a device type of the first electronic device
and a feature type of the first feature.

[0129] In some implementations, the second electronic
device is a set top box and the plurality of features includes:
video on demand services, digital video recorder services,
EPG services, and set top box services.

[0130] Insomeimplementations, the video on demand ser-
vices include: selecting a video on demand selection for view-
ing.

[0131] Insome implementations, the digital video recorder
services include one or more of: (a) scheduling a recording of
a content item provided via the set top box, (b) selecting for
viewing a previously recording content item, (c) retrieving
the list of programmed recording for determining user pref-
erences, (d) modifying scheduling of a recording, and (e)
deleting a recording of a content item.

[0132] In some implementations, the set-top box services
include one or more of: (a) checking an on/off state of the set
top box, (b) checking a menu state of the set top box, (c)
checking a provider associated with the set top box, and (d)
setting or determining a configuration of the set top box.

[0133] In some implementations, the method optionally
includes, displaying a user interface on the display providing
selectable user options for interacting with a plurality of
features provided by the second electronic device; responsive
to user selection of an option associated with the first feature,
selecting the second command sequence from the first data-
base; and issuing the second command sequence to the sec-
ond electronic device.

[0134] In some implementations, analyzing the display
data to determine whether the first command sequence was
performed correctly by the second electronic device includes:
based on a device type of the second electronic device and a
feature type of a first feature intended to be controlled by the
first command sequence: accessing a database of expected
display responses, wherein the database of expected display
responses indicates two or more of: (a) position, (b) bounding
box locations, and (c¢) content of display information pro-
vided by the second electronic device for respective feature
types; determining from the database of expected display
responses a first expected display response associated with
the first feature; comparing the captured display data to the
first expected display response; and determining based on an
outcome of the comparison whether the first command
sequence was performed correctly by the second electronic
device.
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[0135] In some implementations, the method optionally
includes: in response to the sending, capturing audio data
provided by the second electronic device via the first output
connection; and analyzing the audio data in combination with
the display data to determine whether the first command
sequence was performed correctly by the second electronic
device.

[0136] In some implementations, the method optionally
includes: when a particular device type of the second elec-
tronic device is unknown: analyzing the display data to deter-
mine whether the second command sequence was performed
correctly by the second electronic device; and when the sec-
ond command sequence was performed correctly by the sec-
ond electronic device; updating a third database to indicate
that the second electronic device is the particular device type.
[0137] In some implementations, analyzing the display
datais performed at least in part at a server with which the first
electronic device is in communication.

[0138] Referring to FIG. 9B, in some implementations, the
method 950 of controlling a primary set top box based on
display information provided by a one way connection from
the primary set top box is implemented at a first electronic
device.

[0139] Insome implementations, the first electronic device
includes one or more processors and memory and is coupled
to a display and a first output connection of a second elec-
tronic device.

[0140] Insome implementations, the method 950 includes,
sending (952) a first command sequence to the second elec-
tronic device via a wireless connection different from the first
output connection. The first command sequence (954) is
selected to determine a first state of the second electronic
device. The method further includes, in response to (956) the
sending, capturing (958) display data provided by the second
electronic device via the first output connection; analyzing
(960) the display data to determine the first state of the second
electronic device; and based on the first state and a device type
of'the second electronic device, sending (962) a second com-
mand sequence to the second electronic device so as to con-
trol a feature provided by the second electronic device.
[0141] In some implementations, the second electronic
device is a set-top box and the plurality of features includes:
video on demand services, digital video recorder services, set
top box services, and EPG services.

[0142] Insome implementations, the video on demand ser-
vices include: selecting a video on demand selection for view-
ing.

[0143] Insome implementations, the digital video recorder

services include one or more of: (a) scheduling a recording of
a content item provided via the set top box, and (b) selecting
for viewing a previously recording content item.

[0144] In some implementations, the set top box services
include one or more of: (a) checking an on/off state of the set
top box, (b) checking a menu state of the set top box, (c)
checking a provider associated with the set top box, and (c)
setting a configuration of the set top box.

[0145] It will also be understood that, although the terms
“first,” “second,” etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another. For example, a first electronic device could be
termed a second electronic device, and, similarly, a second
contact could be termed a first electronic device, which
changing the meaning of the description, so long as all occur-
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rences of the “first electronic device” are renamed consis-
tently and all occurrences of the “second electronic device”
are renamed consistently. The first electronic device and the
second electronic device are both electronic devices, but they
are not the same electronic devices.

[0146] The terminology used herein is for the purpose of
describing particular implementations only and is not
intended to be limiting of the claims. As used in the descrip-
tion of the implementations and the appended claims, the
singular forms “a”, “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will also be understood that the term “and/or” as
used herein refers to and encompasses any and all possible
combinations of one or more of the associated listed items. It
will be further understood that the terms “comprises” and/or
“comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, integers, steps,
operations, elements, components, and/or groups thereof.

[0147] As used herein, the term “if” may be construed to
mean “when” or “upon” or “in response to determining” or
“in accordance with a determination” or “in response to
detecting,” that a stated condition precedent is true, depend-
ing on the context. Similarly, the phrase “if it is determined
[that a stated condition precedent is true|” or “if [a stated
condition precedent is true]” or “when [a stated condition
precedent is true]” may be construed to mean “upon deter-
mining” or “in response to determining” or “in accordance
with a determination” or “upon detecting” or “in response to
detecting” that the stated condition precedent is true, depend-
ing on the context.

[0148] The foregoing description, for purpose of explana-
tion, has been described with reference to specific implemen-
tations. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the
precise forms disclosed. Many modifications and variations
are possible in view of the above teachings. The implemen-
tations were chosen and described in order to best explain the
principles of the invention and its practical applications, to
thereby enable others skilled in the art to best utilize the
invention and various implementations with various modifi-
cations as are suited to the particular use contemplated.

What is claimed is:

1. A computer-implemented method of controlling an elec-
tronic device, comprising:
at a first electronic device coupled to a display and a first
output connection of a second electronic device, the first
electronic device including one or more processors and
memory:
sending a first command sequence to the second elec-
tronic device via a wireless connection different from
the first output connection, wherein the first command
sequence is not known to be correct;

in response to the sending,

capturing display data provided by the second electronic
device via the first output connection;

analyzing the display data to determine whether the first
command sequence was performed correctly by the sec-
ond electronic device; and

when the first command sequence was not performed cor-
rectly, sending a second command sequence to the sec-
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ond electronic device via the wireless connection,
wherein the second command sequence is not known to
be correct.

2. The computer-implemented method of claim 1, further
comprising:

analyzing the display data to determine whether the second

command sequence was performed correctly by the sec-
ond electronic device; and

when the second command sequence was performed cor-

rectly, updating a first database to identify the second
command sequence as a correct command sequence for
the second electronic device.

3. The computer-implemented method of claim 1, wherein
the first output connection of the second device is a one-way
connection from the second electronic device to the first
electronic device.

4. The computer-implemented method of claim 1, wherein
the first output connection provides video and audio data
corresponding to features provided by the second electronic
device.

5. The computer-implemented method of claim 1, wherein
the second electronic device provides a plurality of features
that cannot be controlled by the first electronic device via the
first output connection, further comprising:

when the first and second command sequences are

intended to control a first feature provided by the second
electronic device, selecting the first command sequence
and the second command sequence from a database of
command sequences based on a device type of the first
electronic device and a feature type of the first feature.

6. The computer-implemented method of claim 5, wherein
the second electronic device is a set top box and the plurality
of features includes: video on demand services, digital video
recorder services, EPG services, and set top box services.

7. The computer-implemented method of claim 6, wherein
the video on demand services include: selecting a video on
demand selection for viewing.

8. The computer-implemented method of claim 6, wherein
the digital video recorder services include one or more of:

(a) scheduling a recording of a content item provided via

the set top box,

(b) selecting for viewing a previously recording content

item,

(c) retrieving the list of programmed recording for deter-

mining user preferences,
(d) modifying scheduling of a recording, and
(e) deleting a recording of a content item.
9. The computer-implemented method of claim 6, wherein
the set-top box services include one or more of:
(a) checking an on/off state of the set top box,
(b) checking a menu state of the set top box,
(c) checking a provider associated with the set top box, and
(d) setting or determining a configuration of the set top box.
10. The computer-implemented method of claim 2, further
comprising:
displaying a user interface on the display providing select-
able user options for interacting with a plurality of fea-
tures provided by the second electronic device;

responsive to user selection of an option associated with
the first feature, selecting the second command
sequence from the first database; and

issuing the second command sequence to the second elec-

tronic device.
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11. The computer-implemented method of claim 1,
wherein analyzing the display data to determine whether the
first command sequence was performed correctly by the sec-
ond electronic device includes:

based on a device type of the second electronic device and

a feature type of a first feature intended to be controlled
by the first command sequence:
accessing a database of expected display responses,
wherein the database of expected display responses
indicates two or more of: (a) position, (b) bounding
box locations, and (¢) content of display information
provided by the second electronic device for respec-
tive feature types;
determining from the database of expected display
responses a first expected display response associated
with the first feature;
comparing the captured display data to the first expected
display response; and
determining based on an outcome of the comparison
whether the first command sequence was per-
formed correctly by the second electronic device.

12. The computer-implemented method of claim 1, further
comprising:

in response to the sending, capturing audio data provided

by the second electronic device via the first output con-
nection;

analyzing the audio data in combination with the display

data to determine whether the first command sequence
was performed correctly by the second electronic
device.

13. The computer-implemented method of claim 1, further
comprising:

when a particular device type of the second electronic

device is unknown:

analyzing the display data to determine whether the
second command sequence was performed correctly
by the second electronic device; and

when the second command sequence was performed
correctly by the second electronic device; updating a
third database to indicate that the second electronic
device is the particular device type.

14. The computer-implemented method of claim 1,
wherein the analyzing the display data is performed at least in
part at a server with which the first electronic device is in
communication.
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15. A computer-implemented method of controlling an
electronic device, comprising:

at a first electronic device coupled to a display and a first
output connection of a second electronic device, the first
electronic device including one or more processors and
memory:

sending a first command sequence to the second elec-
tronic device via a wireless connection different from
the first output connection, wherein the first command
sequence is selected to determine a first state of the
second electronic device;

in response to the sending, capturing display data pro-
vided by the second electronic device via the first
output connection;

analyzing the display data to determine the first state of
the second electronic device; and

based on the first state and a device type of the second
electronic device, sending a second command
sequence to the second electronic device so as to
control a feature provided by the second electronic
device.

16. The computer-implemented method of claim 15,
wherein the second electronic device is a set-top box and the
plurality of features includes: video on demand services, digi-
tal video recorder services, EPG services, and set top box
services.

17. The computer-implemented method of claim 16,
wherein the video on demand services include: selecting a
video on demand selection for viewing.

18. The computer-implemented method of claim 16,
wherein the digital video recorder services include one or
more of: (a) scheduling a recording of a content item provided
via the set top box, and (b) selecting for viewing a previously
recording content item.

19. The computer-implemented method of claim 16,
wherein the set top box services include one or more of: (a)
checking an on/off state of the set top box, (b) checking a
menu state of the set top box, (c) checking a provider associ-
ated with the set top box, and (c) setting a configuration of the
set top box.



