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SOFT UNIVERSAL REMOTE CONTROLLER

BACKGROUND

Technical Field

[0001] Embodiments described herein relate to remote controllers.

Background Art

[0002] High Definition Multimedia Interface (HDMI) is a widely used media interface for

audio and video that is frequently present in audio and visual (both "A/V") equipment. A/V

sources and sinks generally provide and receive A/V signals, respectively. An HDMI source

refers to a device that provides an HDMI signal, such as a digital versatile disc (DVD) or

Blu-ray™ player, or a set-top box (STB). An HDMI sink refers to a device that receives an

HDMI signal, such as a television (TV). An HDMI repeater may refer to a device that

provides and receives HDMI signals, such as an A V receiver.

[0003] The number of A/V devices (including HDMI devices) utilized in entertainment

systems, e.g., in a living room or a media room, continues to increase. Additionally, the

complexity of controlling the increasing number of devices is increasing. In current

solutions for reducing the complexity in controlling numerous devices, such as A/V and

HDMI devices, a handheld universal remote controller device, or the like, may be used by

a user to manually switch a mode for an A/V, or HDMI, source or sink device selected from

multiple devices that are present.

BRIEF SUMMARY

[0004] Methods, systems, and apparatuses are described for a soft universal remote control,

substantially as shown in and/or described herein in connection with at least one of the

figures, as set forth more completely in the claims.

[0005] Methods for a soft universal remote (SUR) controller are performed by systems and

apparatuses. Conventionally, each audio/visual (A/V) device is controlled by a respective



hardware remote controller that is not configured to control other devices of an audio/visual

system. According to methods, systems, and apparatuses, a hardware remote controller

configured to control an A/V device, but not other A/V devices, is enabled to control those

other A/V devices. In an aspect, a SUR controller implemented by an A V device provides

consumable control signals to such other devices based on control signals received from the

A/V device remote controller. The SUR controller determines another device for which a

received control function is directed, and transmits to the determined device a generated

consumable control signal for the control function, enabling the determined device to

perform the control function. Furthermore, user interfaces are provided for the

configuration of SUR controllers and remote controllers, and for control of other A/V

devices via the user interfaces.

[0006] By way of example, a SUR controller is described herein. The SUR controller is

implemented in a first device that is controlled by a first remote controller. The first device

includes at least one memory configured to store program instructions for SUR operations,

and also includes at least one processor configured to access the at least one memory and to

execute the program instructions. In embodiments, the program instructions include

communication instructions and controller instructions. The communication instructions

are configured to receive a first control signal for a first control function that is transmitted

by the first remote controller, and the controller instructions are configured to determine

another device for which the first control function is directed, the determined device being

controllable by at least one other remote controller. The communication instructions are

also configured to transmit a second control signal for the first control function to the

determined device, thereby permitting the first remote controller to control the determined

device without the first remote controller being configured to control the determined device.

[0007] By way of further example, a method is described herein. The method may be

performed by a SUR controller, in embodiments. The method includes receiving a first

control signal for a first control function that is transmitted by a first remote controller that

controls a first device, and determining at least one other device for which the first control

function is directed, the determined device(s) being controllable by at least one other remote

controller. The method also includes transmitting a second control signal for the first control

function to the determined device(s), thereby permitting the first remote controller to control



the determined device(s) without the first remote controller being configured to control the

determined device(s).

[0008] By way of another example, a computer-readable storage medium is described

herein that has program instructions recorded thereon that, when executed by a processing

device, perform a method for a SUR controller, as described herein. In an embodiment, the

method includes receiving a first control signal for a first control function that is transmitted

by a first remote controller that controls a first device, and determining at least one other

device for which the first control function is directed, the determined device(s) being

controllable by at least one other remote controller. The method may further include

transmitting a second control signal for the first control function to the determined device(s),

thereby permitting the first remote controller to control the determined device(s) without

the first remote controller being configured to control the determined device(s).

[0009] These and other objects, advantages, and features will become readily apparent in

view of the following detailed description of examples of the invention. Note that the Brief

Summary and Abstract sections may set forth one or more, but not all examples

contemplated by the inventor(s). Further features and advantages, as well as the structure

and operation of various examples, are described in detail below with reference to the

accompanying drawings. It is noted that the ideas and techniques are not limited to the

specific examples described herein. Such examples are presented herein for illustrative

purposes only. Additional examples will be apparent to persons skilled in the relevant art(s)

based on the teachings contained herein.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0010] The accompanying drawings, which are incorporated herein and form a part of the

specification, illustrate embodiments and, together with the description, further serve to

explain the principles of the embodiments and to enable a person skilled in the pertinent art

to make and use the embodiments.

[0011] FIG. 1A shows a block diagram of an example entertainment system using soft

universal remote (SUR) controllers, according to an example embodiment.

[0012] FIG. IB shows a block diagram of an example entertainment system using a SUR

controller, according to an example embodiment.



[0013] FIG. 2 shows a block diagram of an example SUR controller implemented in a

system, according to an example embodiment.

[0014] FIG. 3 shows a flowchart for operations of a SUR controller, according to an

example embodiment.

[0015] FIG. 4 shows a flowchart for operations of a SUR controller, according to an

example embodiment.

[0016] FIG. 5 shows a SUR controller device table, according to an example embodiment.

[0017] FIG. 6 shows a block diagram of an example entertainment system using a SUR

controller, according to an example embodiment.

[0018] FIG. 7 shows a flowchart for operations of a SUR controller, according to an

example embodiment.

[0019] FIG. 8 shows a block diagram of an example of a SUR controller distributed over

multiple devices, according to an example embodiment.

[0020] FIG. 9 shows a flowchart for operations of a SUR controller, according to an

example embodiment.

[0021] FIG. 10 shows a graphical user interface for a SUR controller, according to an

example embodiment.

[0022] FIG. 11 shows a flowchart for operations of a SUR controller, according to an

example embodiment.

[0023] FIG. 12 shows a block diagram of an example processor-based computer system that

may be used to implement various example embodiments.

[0024] Disclosed subject matter will now be described with reference to examples,

including examples shown in accompanying drawings. Each drawing shows a distinct

example unless express indicated otherwise. Like reference numbers may indicate identical

or functionally similar elements. The left-most digit(s) of a reference number (e.g., a series)

may identify the number of a figure in which the reference number appears.

DETAILED DESCRIPTION

I . Introduction

[0025] The present specification discloses numerous example embodiments. The scope of

the present patent application is not limited to the disclosed embodiments, but also



encompasses combinations of the disclosed embodiments, as well as modifications to the

disclosed embodiments.

[0026] References in the specification to "embodiment," "example," "example

embodiment," etc. indicate that an embodiment/example may include one or more described

features, structures, characteristics, procedural steps, etc., but examples/embodiments are

not required to include the described features, structures, characteristics, procedural steps,

etc. described in examples. Moreover, such phrases are not necessarily referring to the same

embodiment. Further, when a particular feature, structure, or characteristic is described in

connection with an embodiment, it is submitted that it is within the knowledge of one skilled

in the art to affect such feature, structure, or characteristic in connection with other

embodiments whether or not explicitly described.

[0027] In the discussion, unless otherwise stated, adjectives such as "substantially,"

"approximately," and "about" modifying a condition or relationship characteristic of a

feature or features of an embodiment of the disclosure, are understood to mean that the

condition or characteristic is defined to be within tolerances that are acceptable for operation

of the embodiment for an application for which it is intended.

[0028] Furthermore, it should be understood that spatial descriptions (e.g., "above,"

"below," "up," "left," "right," "down," "top," "bottom," "vertical," "horizontal," etc.) used

herein are for purposes of illustration only, and that practical implementations of the

structures described herein can be spatially arranged in any orientation or manner.

[0029] Still further, it should be noted that the drawings/figures are not drawn to scale unless

otherwise noted herein.

[0030] Numerous exemplary embodiments are now described. Any section/subsection

headings provided herein are not intended to be limiting. Embodiments are described

throughout this document, and any type of embodiment may be included under any

section/subsection. Furthermore, it is contemplated that the disclosed embodiments may be

combined with each other in any manner. That is, the embodiments described herein are

not mutually exclusive of each other and may be practiced and/or implemented alone, or in

any combination.

II. Example Embodiments

[0031] The example techniques and embodiments described herein are provided for

illustrative purposes, and are not limiting. The embodiments described herein may be



adapted to any type of electronic and/or processing device, as well as systems thereof.

Further structural and operational embodiments, including modifications/alterations, will

become apparent to persons skilled in the relevant art(s) from the teachings herein.

[0032] For example, the techniques and embodiments described herein may be adapted to

various types of systems and devices, for example but without limitation, communication

devices (e.g., cellular and smart phones, etc.), computers/computing devices (e.g., laptops,

tablets, desktops, etc.), computing systems, electronic devices, gaming consoles, home

electronics and entertainment devices (e.g., home theater systems, stereos, televisions,

media players, set top boxes, DVD players, etc.), High Definition Multimedia Interface

(HDMI) switches, repeaters, and/or the like. It is contemplated herein that in various

embodiments and with respect to the illustrated figures of this disclosure, one or more

components described and/or shown may not be included and that additional components

may be included.

[0033] The techniques and embodiments described herein provide capabilities to use any

remote controller for any device in an entertainment system, e.g., a living room or media

room entertainment system, enabling each remote controller to effectively operate as a

universal remote controller. Embodiments for a soft universal remote (SUR) controller

utilize software executing on hardware, and/or specialized hardware, in audio/visual (e.g.,

audio/video), or "A/V", devices including both source devices and sink devices.

[0034] For example, many A V devices are controlled by remote controllers with one or

more protocol types, such as but not limited to, infrared (IR), internet protocol (IP) (e.g., via

wireless/wired network), radio frequency (RF), HDMI-consumer electronics control (CEC),

Bluetooth®, etc. A remote controller may provide control signals to its associated A/V

device to control the A/V device according to one or more control functions. In one example

scenario, a remote controller for a television (TV) may provide control signals for control

functions like volume, menu, input selection, and/or the like. Extending this example

scenario, a set-top box (STB) may be communicatively coupled to the TV to provide A/V

inputs thereto, e.g., via an HDMI connection, a component interface connection, a coaxial

interface connection, etc. According to the SUR controller embodiments and techniques,

the TV remote controller may be used to cause control signals for control functions to be

sent to the STB, e.g., via a SUR controller at the TV, even though the TV remote controller

is not configured to control the STB. Similarly, other A/V devices in the entertainment



system may also be controlled via the SUR, such as but without limitation, a game console,

a Blu-ray™ player, a streaming or storage-based media player, etc.

[0035] In embodiments, multiple A/V devices may each include an instance of the

described SUR controller, and such instances may be configured to communicate with each

other, and cooperatively, or individually, provide control of the multiple A V devices

through the use of any physical remote controller of any of these devices. Furthermore,

both source and sink A/V devices may implement the SUR controller techniques described

in the embodiments herein. That is, the remote controller of an A/V sink device may be

used via the SUR controller to control other A/V sink devices as well as A/V source devices,

and an A/V source device may be used via the SUR controller to control other A/V source

devices as well as A/V sink devices.

[0036] A SUR controller may subscribe to one or more (e.g., any and/or all) operations of

a device-specific remote controller (e.g., media player remote control) for the A/V device

(e.g., the media player). A SUR controller may discover or otherwise identify devices that

may be connected to inputs of an A/V sink device. A SUR controller may create and update

(maintain) a map of connected A/V source devices to respective inputs of the A/V sink

device using a device table, described in further detail below. A SUR controller may also

identify connected devices, for example, based on input provided by a user using a user

interface to the SUR controller. In embodiments, a user may be prompted to enter connected

device information, for example, when the SUR controller is unable to identify a connected

device.

[0037] An A/V device remote controller may continue to control the A/V device while a

SUR controller on the A/V device also assists with controlling other connected A/V devices

using the hardware remote controller of the A/V device. A SUR controller may determine

one or more types of control signals (e.g., Bluetooth®, IR, IP, HDMI-CEC, etc.) that may

be used to control the one or more connected devices.

[0038] A SUR controller may receive A/V device remote controller signals such as by

tapping remote operations (e.g., via a communication interface or device controller). In an

example, a SUR controller may determine (e.g., unilaterally or with user input) which device

(e.g., TV and/or connected devices) may be controlled by TV remote controller signals,

potentially excluding one or more operations, such as TV input select and TV menu

operations. A SUR controller may maintain record of a current active A/V device (e.g.,



Blu-ray™ player, media player, STB, game console, etc.) providing input to an A V sink

device (e.g., a TV). This information may be received, for example, from the A/V sink

device or a user, or by the SUR controller detecting hardware remote controller signals.

This information may indicate which connected device is active (e.g., the current A/V input

device or source), to determine which device the SUR controller may control at any given

time using the hardware remote controller of the device.

[0039] A SUR controller may forward/pass and/or map control operations received from a

hardware remote controller by an A/V device to an active-input A/V device (which may be

the A/V device or another A/V device). That is, a SUR controller may map control signals

received by a source device from a source remote controller in a format or communication

type (e.g., IR) to one or more signals in the same and/or other communication type (e.g.,

Bluetooth® (BT), IR, IP, HDMI-CEC) for one or more other A/V source or sink devices.

[0040] Buttons on an A/V device remote controller (e.g., number keys, play, stop, pause,

fast forward (FFW), rewind (RWD), next, previous, menu, up-down-right-left and select

buttons, input, programmable buttons, voice control, etc.) may be used to control connected

devices in addition to the A/V device itself, for example, based on which device may be

sourcing A/V content (active input device) to an A/V sink. For example, a voice button

may be tapped by a SUR controller to provide a customized (e.g., concurrent/simultaneous)

search that may cover content and operations across multiple (e.g., all) connected devices.

[0041] In embodiments, a SUR controller may provide a pop-up menu (e.g., a graphical

user interface or GUI) on an A/V sink device for which a user may use the hardware remote

controller of the A/V sink device to select/activate a connected device and/or to select

controls displayed on the A/V sink for one or more connected devices.

[0042] In embodiments, one or more buttons on an A/V sink device (e.g., a TV) remote

controller may be mapped to select the SUR controller, which may display the GUI menu

to provide SUR controller configuration options. Additionally, other functionalities may be

provided such as but not limited to watch lists (e.g., for content provided by one or more

content providers such as Netflix® available on one or more of the sources or connected

devices).

[0043] One or more SUR controller operations may involve changing an active source input

device of an A/V sink device (e.g., TV). This may be performed using an A/V source device

remote controller, for example, by using a programmable or other button on the A/V source



device remote controller to cause the SUR controller to generate a SUR controller GUI (e.g.,

on the A V sink device). The GUI may display the configured A V source devices and

permit a user to select a source input device for the A V sink device. In an example scenario

where a current/active device is not the source device executing the SUR controller, the

SUR controller may change the A V sink device active input to the source device executing

the SUR controller to display the GUI. In an alternate example, a voice button of the A/V

source device remote controller may be tapped by a SUR controller to provide a source-

switch feature.

[0044] The term "Soft Universal Remote" (SUR) may be used herein to refer to hardware

that executes one or both of software or firmware according to embodiments and techniques,

although it should be appreciated the custom or specialized hardware solutions performing

the same or similar functions and operations are also contemplated herein, enabling existing

remote controllers to control more A/V devices than originally designed/configured for.

Various embodiments are described herein with respect to HDMI enabled devices as

examples for illustration and discussion, but embodiments herein are not so limited, and any

type of connection/communication protocol is contemplated herein for devices embodying

or controlled by SUR controllers. That is, although some examples refer to HDMI devices,

the subject matter may be used to render SUR controllers for devices with other interfaces

(e.g., USB) as SUR controllers.

[0045] Accordingly, systems, apparatuses, and devices may be configured and enabled in

various ways for providing SUR controller functions. For example, FIG. 1A is a block

diagram of an example entertainment system 100A that includes multiple SUR controllers,

according to an embodiment. FIG. IB is a block diagram of an example entertainment

system 100B that includes a SUR controller, according to an embodiment. FIGS. 1A and

IB are described as follows.

[0046] System 100A of FIG. 1A includes a switch 104 communicatively coupled with one

or more A/V sources and/or A/V sinks including a television (TV) 102, a set-top box (STB)

106, a game console 108, a Blu-ray™ player 110, and a media player 112. As shown, STB

106, game console 108, Blu-ray™ player 110, and media player 112 are A/V sources and

are coupled to TV 102, which is an A/V sink, via switch 104. TV 102 is controlled by a

remote controller 114 (e.g., an infrared (IR) remote controller), and switch 104 is controlled

by a remote controller 116 (which may be a Bluetooth® (BT), IR, Internet Protocol (IP),



radio frequency (RF), or HDMI Consumer Electronics Control (HDMI-CEC) remote

controller, etc.). Remote controller 114 may not be configured to control the A V source

devices and switch 102, and remote controller 116 may not be configured to control the A V

source devices and TV.

[0047] In embodiments, the A/V sources and A/V sink may be HDMI-enabled devices and

switch 104 may be an HDMI switch. In such embodiments, a SUR controller 118 executing

on TV 102, or a SUR controller 120 executing on switch 104, may control each A/V source

and sink device using the HDMI-CEC protocol over HMDI connections, such as HDMI

cables, based on control signals received from either of remote controller 114 and/or remote

controller 116, as described in further detail below.

[0048] With reference to FIG. IB, system 100B includes TV 102 having SUR controller

118, STB 106, game console 108, Blu-ray™ player 110, and media player 112. STB 106,

game console 108, Blu-ray™ player 110, and media player 112 (A/V sources) are connected

to TV 102 (no intermediate switch is present). That is, in embodiments, an A/V source(s)

may be connected directly (in a wired or wireless manner) to an A/V sink device. As noted

above, TV 102 is controlled by remote controller 114 (e.g., an infrared (IR) remote

controller) not configured to control the A/V source devices of system 100B.

[0049] In each of system 100A and system 100B, TV 102 may be any type from any

manufacturer. While a TV is illustrated and described, other types of A/V sinks, such as

projection displays, monitors, etc., are contemplated herein. Likewise, STB 106, game

console 108, Blu-ray™ player 110, and media player 112 may be any respective type of

device. For instance, game console 108 may be an Xbox®, a Sony PS4®, or other type of

game console. Media player 112 may be an Apple TV®, Roku®, or other type of media

player. An A/V sink device such as TV 102 may be coupled to multiple devices, including

source devices, by the same or different inputs/interfaces, such as Ethernet, HDMI,

component, composite, coaxial, etc., as well as wireless interfaces for wireless networks, IR

blaster and/or IR receiver interfaces, etc.

[0050] According to embodiments, one or more A/V devices may execute one or more

instances of a SUR controller program (e.g., as in SUR controller 118 and/or SUR controller

120), such as in the form of computer executable instructions (stored in a memory and

executed by one or more processors) that render one or more remote controls for one or

more of these A/V devices as SUR controller controls, permitting a device remote controller



to control one or more other devices the remote controller may not have been manufactured

or configured to control. For instance, in FIG. 1A, although TV 102 is shown including SUR

118, and switch 104 is shown including SUR 120, any one or more of TV 102, switch 104,

STB 106, game console 108, Blu-ray™ player 110, media player 112, remote controller

114, and/or remote controller 116 may each include a corresponding SUR.

[0051] An entertainment system may have any number of High Definition Multimedia

Interface (HDMI) and/or A/V devices, including greater numbers or fewer numbers than

shown in FIGS. 1A and IB. HDMI and A/V devices may be controlled, for example, by

one or more types of control signals transmitted/received using one or more types of

communication, such as Bluetooth® (BT), infrared (IR), Internet Protocol (IP), radio

frequency (RF), HDMI Consumer Electronics Control (HDMI-CEC), etc. Control signals

may be provided by hardware remote controllers, which may provide control signals with

or without a physical connection (e.g., wired, wireless).

[0052] As mentioned above, frequently each A/V device has its own remote controller.

Controlling multiple A/V devices with multiple remote controllers to watch and/or listen to

A/V content sourced from different devices is inconvenient. Such inconvenience is reduced

by using one or more SUR controllers (e.g., SUR controller 118, SUR controller 120, etc.)

as described herein. SUR controllers simplify setup and operation of an entertainment

system having a variety of devices and remote controllers. Such embodiments enable

control of multiple A/V devices without the presence of a universal remote control (although

one may be optionally present).

[0053] In embodiments, remote controls for multiple controlled A/V devices may each be

effectively turned into universal remote controllers by the inclusion of one or more SUR

controllers in the media system. The SUR controllers may provide functionality for the

remote controllers or controlled A/V devices that is not already present, and/or that resides

in a different remote controller or A/V device. As described herein, one or more SUR

controllers may be created, for example, by modifying or adding software on one or more

controlled A/V devices or hardware remote controllers, and/or by connecting compatible

hardware to one or more controlled A/V devices.

[0054] As noted above, systems, apparatuses, and devices may be configured and enabled

in various ways for providing SUR controller functions. For instance, a SUR controller,

such as SUR controller 118, may be configured to receive control signals from a hardware



remote controller of an A V device executing an instance of the SUR controller and then

provide specific control signals to other devices for control functions even while the

hardware remote controller is not configured to control the other devices. FIGS. 2, 3, and

4 are described in this context as follows.

[0055] FIG. 2 shows a block diagram of an example SUR controller 208 implemented in a

media system 200, according to an embodiment. System 200 is a further embodiment of any

A V device of system 100A of FIG. 1A and/or of system 100B of FIG. IB. As shown in

FIG. 2, system 200 includes an A V device 202 which may be an A/V source, an A/V sink,

or an A/V switch.

[0056] As shown in FIG. 2, A/V device 202 includes one or more of a processor

("processor") 204, one or more of a memory and/or other physical storage device

("memory") 206, a communication interface(s) 228, a device controller 226, and a SUR

controller 208. SUR controller 208 is an example embodiment of SUR controller 118 and/or

SUR controller 120 of FIGS. 1A and IB. A/V device 202 may also include additional

components (not shown for brevity and illustrative clarity) including, but not limited to,

components and subcomponents of other systems herein, as well as those described below

with respect to FIG 12, e.g., an operating system, etc.

[0057] Processor 204 and memory 206 may respectively be any type of processor circuit or

memory that is described herein, and/or as would be understood by a person of skill in the

relevant art(s) having the benefit of this disclosure. Processor 204 and memory 206 may

each respectively comprise one or more processors or memories, different types of

processors or memories, remote processors or memories, and/or distributed processors or

memories. Processor 204 comprises circuitry that is configured to execute computer

program instructions such as but not limited to embodiments of SUR controller 208, e.g., as

computer program instructions/logic for SUR controller functions, as described herein.

Memory 206 is configured to store such computer program instructions/logic, as well as to

store other information and data described in this disclosure including, without limitation,

SUR controller devices tables, etc., as described below.

[0058] Communication interface 228 may include one or more (wired and/or wireless)

interfaces, such as but not limited to, a network interface, a Bluetooth® interface, an IR

interface, an RF interface, an HDMI interface(s) (e.g., HDMI input/output (I/O) ports,

configurable I/O ports, etc.), and/or the like for network and/or hardware remote controller



communications. A network interface may be any type of wired and/or wireless network

adapter, modem, etc., configured to enable A/V device 202 to communicate with other

devices over a network, such as communications between A/V device 202 and other devices

utilized in an entertainment system over a network, such as a home network, the Internet,

etc. An IR interface may include receive and transmit portions, and also may include an

adapter or connector for an external IR transmitter such as an IR blaster.

[0059] Device controller 226 may include hardware, firmware, and/or software configured

to cause A/V device 202 to operate and function according to its intended purpose. For

example, device controller 226 may be provided by the manufacturer of A/V device 202 to

control operations thereof, including handling of control signals from an associated

hardware remote controller of A/V device 202.

[0060] SUR controller 208 includes a plurality of components for performing the

techniques described herein for SUR controllers. As shown, SUR controller 208 includes a

communicator 210, a generator 212, a SUR manager 214, a system state manager 216, and

a UI manager 218. SUR manager 214 includes a CEC detector 220, an IP detector 222, and

a SUR device table 224 (described in further detail with respect to FIG. 5 below). While

shown separately for illustrative clarity, in embodiments, one or more of communicator 210,

generator 212, SUR manager 214, system state manager 216, and/or UI manager 218 may

be included together with each other and/or as a part of other components of system 200.

[0061] FIG. 3 shows a flowchart 300 for operations of a SUR controller, according to an

embodiment. In embodiments, flowchart 300 may be performed by an A/V device as

described herein, such as A/V device 202. For purposes of illustration, flowchart 300 is

described with respect to system 200 of FIG. 2, as well as system 100A of FIG. 1A and

system 100B of FIG. IB. Further structural and operational examples will be apparent to

persons skilled in the relevant art(s) based on the following description. Flowchart 300 is

described as follows.

[0062] Flowchart 300 begins at step 302. In step 302, a first control signal for a first control

function that is transmitted by the first remote controller is received. For instance,

communicator 210 of A/V device 202 in FIG. 2 may be configured to receive control signals

from a hardware remote controller of A/V device 202. Communicator 210 may include one

or more software-level communication protocol implementations configured to receive

control signals from the hardware remote controller irrespective of the type of



communication protocol used (e.g., Bluetooth®, IR, IP, RF, HDMI-CEC, and/or the like).

In embodiments, communicator 210 may reside above communication interface 228 in a

communication stack and receive control signals therefrom.

[0063] In step 304, at least one other device is determined for which the first control

function is directed, the at least one other device being controllable by at least one other

remote controller. For example, SUR manager 214 may be configured to determine another

device (other than A V device 202) for which the control function of the control signal of

step 302 is directed. For example, in FIG. IB, a user may be watching TV 102 (as A V

device 202 in this example) using STB 106 as the selected A/V source device. If the user

used remote controller 114 of TV 102 to change channel, communicator 210 receives the

control signal from remote controller 114. SUR manager 214 determines that STB 106 is

the selected A/V source device, and therefore determines the control signal from remote

controller 114 is intended to perform a control function of changing the channel being

watched on STB 106.

[0064] In step 306, a second control signal for the first control function is transmitted to the

at least one other device, thereby permitting the first remote controller to control the at least

one other device without the first remote controller being configured to control the at least

one other device. For instance, communicator 210 of A/V device 202 may be configured

to transmit control signals for the control function described in steps 302 and 304 to an A/V

device other than A/V device 202. Referring again to the previous example scenario

referencing STB 106 of system 100B in FIG. IB, SUR manager 214 determines that STB

106 is the selected A/V source device (in step 304), and generates a second control signal

transmitted to STB 106 in a communication protocol that can be consumed by STB 106.

STB 106 changes the channel as desired by the user operating the remote controller of step

302.

[0065] Accordingly, the user is enabled to change channels on STB 106 using remote

controller 114 of TV 112, even though remote controller 114 itself is not

designed/configured to control STB 106. STB 106 may have its own hardware remote

controller normally used for changing its channel setting.

[0066] A SUR controller may determine the second device and corresponding second

control signal in various ways. For instance, FIG. 4 shows a flowchart 400 for operations

of a SUR controller, according to an embodiment. Flowchart 400 may be performed by



A V device 202, in an embodiment. Flowchart 400 is an example of step 304 of flowchart

300 (FIG. 3). Flowchart 400 is described as follows.

[0067] Flowchart 400 begins at step 402. In step 402, a second device of the at least two

A V source devices is determined based on the second device being currently selected to

provide first A/V inputs to an A/V sink device. For instance, SUR controller 208 of FIG. 2

may be configured to determine which A/V device is currently selected (e.g., active) to

provide A/V inputs to an A/V sink device, such as TV 102. In an embodiment, SUR

controller 208 may make this determination based on a SUR device table 228, as described

in further detail below with respect to FIG. 5 . SUR device table 228 is a data structure that

may be stored persistently or otherwise by memory 206.

[0068] In step 404, the second control signal is generated to control the second device. For

example, SUR controller 208 via generator 212 may generate the second control signal

based on the first control signal (of step 302 of FIG. 3), the type of the second device, and/or

the type of protocol used to control the second device. For instance, a TV remote controller

using IR transmission can provide a channel change control function in a first control signal

that is received by the TV, and a SUR controller at the TV may generate a second control

signal (e.g., as an IR or HDMI signal) that includes the command for the control function

for transmitting to a STB via HDMI or other protocol to change the channel.

[0069] FIG. 5 shows a SUR controller device table 500, according to an embodiment.

Device table 500 is an example of SUR device table 224 of FIG. 2 . Device table 500 may

list any number of characteristics or attributes of A/V devices as described herein. Such

characteristics or attributes may be utilized by a SUR controller to determine A/V devices

to be controlled via the SUR controller and/or to generate control signals for an A/V device

to be controlled (e.g., the second control signal of step 404 in flowchart 400 described above.

Each A/V device may include a SUR controller, and each SUR controller instance may

maintain an instance of device table 500. Each instance of device table 500 may be updated

and synchronized across A/V devices via a network, using HDMI communications, etc.

[0070] As shown in FIG. 5, device table 500 may include for each listed device a device

identifier (ID), an IP address, a SUR presence, a device control protocol type, an A/V device

type (e.g., source/sink), and A/V input status, and/or a control target status. Device IDs for

devices may be determined automatically using HDMI functionality and/or via SUR

controller setup (e.g., using a GUI) as described below (and shown listed in a "Device ID"



column). A V devices may or may not be IP capable, and in cases where an A V device is

IP capable, SUR manager 214 of FIG. 2 may determine the IP address of the A V device

via IP detector 222 by sniffing or monitoring network connections therefor (and shown

listed in an "IP Addr" column). As noted above, any A/V device in a system may include

an instance of a SUR controller, and whether or not a given A/V device includes such an

instance may be indicated in device table 500 (e.g., a Y or N in the "SUR" column).

[0071] Additionally, the type of protocol(s) for which an A/V device is configured to

receive control signals may be indicated in device table 500. For example, indications of

IR, BT, IP, HDMI, etc., may be indicated in a "Protocol" column. The device type may

also be designated as a source/sink. In some cases, e.g., for A/V repeaters including HDMI

switches, both types of device may be indicated (e.g., in a "Type" column). Device table

500 may also include indicia of A/V input status (in an "A/V Input" column). For instance,

an A/V source may be actively providing A/V inputs to a sink device, or may be inactive.

In some cases, an A/V sink device in a menu navigation mode of operation may be

designated as active. Device table 500 may further include an express indication of which

A/V device therein is the target (i.e., is selected) to be controlled via the SUR controller

(e.g., in a "Target" column). A target attribute may be determined by IP detector 222, CEC

detector 220, and/or by monitoring for an active input port of an A/V sink device on which

an instance of a SUR controller is executing.

[0072] A/V devices may be added and/or removed from media systems as described herein,

and accordingly, SUR controller instances are configured to dynamically update their

respective device tables when devices are added or removed.

[0073] FIG. 6 shows a block diagram of an example entertainment system 600 that includes

SUR controllers, according to an embodiment. System 600 includes a TV 602 having a

SUR controller 618, a STB 606, a game console 608, a Blu-ray™ player 610, and a media

player 612 having a SUR controller 620. STB 606, game console 608, Blu-ray™ player

610, and media player 612 (A/V sources) are connected to TV 602 without an intermediary

switch. TV 602 and media player 612 may be respectively controlled by remote controller

614 and remote controller 604, each of which are configured to control their respective A/V

device while not being configured to control other A/V devices of system 600.

[0074] System 600 is an embodiment of system 100B of FIG. IB, with the addition of SUR

controller 620 and remote controller 604 for media player 612. SUR controller 620 is an



embodiment of SUR controller 208 of FIG. 2, such that SUR controller 620 executes on

media player 612, an A/V source device. Accordingly, SUR controller 620 may be used to

control one or more of TV 102, STB 106, game console 608, and/or Blu-ray™ player 610

via remote controller 604, according to the SUR controller embodiments described herein.

In FIG. 6, TV 602 and media player 612 each include a respective SUR controller instance,

and may operate according to flowchart 300 of FIG. 3 and flowchart 400 of FIG. 4 .

[0075] As shown in FIG. 6, A/V sink and source devices are communicatively coupled by

A V connections or connectors (e.g., cables, wireless connections, etc.) that transmit A/V

signals. System 600 also shows connections or connectors for transmitting control ("Ctrl")

signals from A/V devices that implement SUR controllers. In embodiments, control signal

connections or connectors may be implemented in, or as, A/V connections or connectors.

For instance, HDMI control signals may be provided via HDMI connections or connectors

using CEC commands. In an example scenario, a control signal may be transmitted from

remote controller 604 of media player 612 to increase the volume on TV 102 (e.g., according

to flowchart 300 of FIG. 3 and/or flowchart 400 of FIG. 4). Media player 612 transmits the

control signal to TV 102 via an HDMI connection between them. In some embodiments,

the volume control signal may be instead passed to STB 606 because STB 606 is designated

as the active or target A/V device, and STB 606 in turn provides the volume control signal

to TV 602.

[0076] Likewise, a control signal from remote controller 604 of media player 612 to change

the channel displayed on TV 102 by STB 606 (when STB 606 is designated as the active or

target A/V device) may be provided from media player 612 to TV 102 via the same HDMI

connection, and then provided from TV 602 to STB 606 via the HDMI connection between

them. In another embodiment, media player 612 may provide a control signal directly to

STB 606 via any connection therebetween, e.g., IR, IP, etc.

[0077] Additionally, IR, IP, BT, etc., connections or connectors may be used to provide

control signals between A/V devices.

[0078] Note that each instance of device table 500 (FIG. 5) (e.g., in devices implementing

a SUR controller) may be updated when the designated active or target A/V device is

changed. That is, when the active A/V source selected to provide A/V inputs to an A/V sink

device is changed, each instance of device table 500 is updated.



[0079] For instance, FIG. 7 shows a flowchart 700 for operations of a SUR controller

according to an embodiment. Flowchart 700 is an embodiment of flowchart 300 of FIG. 3

(step 304). Flowchart 700 may be performed by A V device 202, TV 602, media player

612, or another A/D device. For purposes of illustration, flowchart 700 of FIG. 7 is

described with respect to device table 500 of FIG. 5 and to system 600 of FIG. 6 . Flowchart

700 is described as follows. Further structural and operational examples will be apparent to

persons skilled in the relevant art(s) based on the following description.

[0080] Flowchart 700 begins at step 702. In step 702, a change is detected from the second

device to a third device of the at least two A/V source devices as being currently selected to

provide second A/V inputs to the A/V sink device. For instance, a user of TV 602 may be

consuming content via media player 612, such that media player 612 is actively providing

A/V inputs to TV 602. If the user changes the A/V input selection on TV 602 to watch a

program via STB 606, then STB 606 actively provides A/V inputs to TV 602. SUR

controller 618 may be configured to detect the change in the active A/V sink device by

monitoring/receiving this information from TV 602, by monitoring HDMI signaling (e.g.,

CEC), and/or by monitoring IP network activity, as described herein, by IP detector 222,

CEC detector 220, device controller 226, etc.

[0081] In step 704, a routing change message is provided via a first consumer electronics

control (CEC) command or a first internet protocol (IP) command to the third device and

the second device. For instance, a SUR controller instance implemented on an A/V device

having a remote controller may be designated as a "master" instance, while any other

instances are "slave" instances. Each SUR controller instance may be configured to perform

step 704, and in embodiments, the master SUR controller instance provides the routing

change message. The routing change message provides an indication to all SUR controller

instances that a newly selected A/V device has been identified as providing A/V inputs for

an A/V sink device. Upon receipt of the routing change message, each SUR controller

instance is configured to update its device table 500.

[0082] Continuing the example, when STB 606 is selected to actively provide A/V inputs

to TV 602, a routing change message is generated and transmitted from SUR controller 618

of TV 602 to SUR controller 620 of media player 612. TV 602 is configured to update its

own device table temporally proximate to the sending of the routing change message, and



media player 612 is configured to update its own device table subsequent to receipt of the

routing change message.

[0083] In step 706, a set stream message is provided via a second CEC command or a

second IP command to the third device. For example, continuing the scenario from above,

SUR controller 618 is configured to provide the set stream message to STB 606 thus

notifying STB 606 that is now allowed to provide its A V inputs to TV 602. SUR controller

618 may provide the set stream message, or an equivalent message, by utilizing CEC

detector 220 or IP detector 222.

[0084] FIG. 8 shows a block diagram of an example entertainment system 800 that includes

SUR controllers, according to an embodiment. System 800 includes a TV 802 having a

SUR controller 818, a STB 806, a game console 808 having a SUR controller 822, a Blu-

ray™ player 810, and a media player 812 having a SUR controller 820. As shown, STB

806, game console 808, Blu-ray™ player 810, and media player 812 (A/V sources) are

connected to TV 802 without an intermediate switch. TV 802, game console 808, and media

player 812 may be respectively controlled by a remote controller 814, a remote controller

816, and a remote controller 804, each of which are configured to control their respective

A V devices while not being configured to control other A/V devices of system 800.

[0085] System 800 is a further embodiment of system 100B of FIG. IB and/or system 600

of FIG. 6 with the addition of SUR controller 822 and remote controller 816 for game

console 808. SUR controller 620 is an embodiment of SUR controller 208 of FIG. 2 . SUR

controller 620 executes on media player 612, an A/V source device. Accordingly, SUR

controller 620 may be used to control one or more of TV 102, STB 106, game console 608,

and/or Blu-ray™ player 610 via remote controller 604 by the SUR controller embodiments

described herein. TV 602 and media player 612, each having a respective SUR controller

instance, may each operate according to flowchart 300 of FIG. 3 and flowchart 400 of FIG.

4 .

[0086] Similar to system 600 of FIG. 6, system 800 includes A/V sink and source devices

communicatively coupled by A/V connections or connectors for transmitting/receiving A/V

signals, and shows connections or connectors for providing/receiving control ("Ctrl")

signals from A/V devices that implement SUR controllers. In an example scenario, a control

signal may be transmitted by remote controller 804 of media player 812 to control functions

of any other A/V device of system 800 (e.g., according to flowchart 300 of FIG. 3 and/or



flowchart 400 of FIG. 4). Similarly, control signals may be provided from remote controller

814 of TV 802 and/or from remote controller 816 of game console 808 to control functions

of any other A V device of system 800.

[0087] In other words, SUR controller functionality may be distributed over multiple

devices by way of multiple SUR controller instances. In this manner, multiple instances of

a SUR controller enables multiple universal remote controllers via these SUR controller

instances, thereby allowing a user to pick up any one of multiple, separate remote

controllers, each of which are enabled to control multiple, separate A V devices. Therefore,

the hardware remote controllers provide multi-A/V device control. In embodiments, each

instance of a SUR controller may be a whole or a part of an overall SUR controller

application. A SUR controller instance installed on one A/V device may vary from other

SUR controller instances, based on the particular device upon which it is installed. That is,

a SUR controller instance may be adapted to the type of device upon which it is installed.

For example, a source device component in a SUR controller may be implemented on a

source device while a sink device component may be implemented on a sink device, in

embodiments.

[0088] In an embodiment, a SUR controller may provide a pop-up menu (e.g., a GUI) by

which a user may utilize an A/V device remote controller to select controls for one or more

devices. One or more buttons on an A/V device remote controller may be mapped to select

a SUR controller, which may display a GUI menu to provide SUR controller configurations

and operational options.

[0089] For example, FIGS. 9 and 10 are now described. FIG. 9 shows a flowchart 900 for

operations of a SUR controller, according to an embodiment. Flowchart 900 may be

performed by an A/V device as described herein, such as A/V device 202 of FIG. 2 . Further

structural and operational examples will be apparent to persons skilled in the relevant art(s)

based on the following description. In embodiments, one or both steps of flowchart 900

may be performed, either alternatively, sequentially, or in conjunction.

[0090] FIG. 10 shows a graphical user interface (GUI) 1000 for a SUR controller, according

to an embodiment. GUI 1000 is exemplary in nature and should be considered for

illustrative purposes and discussion. The options and configuration of GUI 1000 are not to

be considered limiting, and additional, or fewer, options are contemplated herein, as are

alternate configurations, as would be apparent to one of ordinary skill in the relevant art(s)



having the benefit of this disclosure. A user may navigate GUI 1000 using one or more

buttons on a remote controller of an A/V device such as arrow buttons, select/enter buttons,

and/or the like, by voice, and/or in any other suitable manner. Flowchart 900 is described

as follows with respect to GUI 1000 and system 200 of FIG. 2 .

[0091] Flowchart 900 begins at step 902. In step 902, a GUI is generated for display by an

A/V sink device, the GUI including options selectable by a user of the first remote controller

to configure the SUR controller. For example, UI manager 2 18 of SUR controller 208 may

be configured to generate a GUI for display by an A V sink device. In embodiments, GUI

1000 may be displayed according to UI manager 218. As shown, GUI 1000 includes options

selectable by a user of the first remote controller to configure the SUR controller, including

but without limitation, a setup option 1016. As noted above, one or more buttons on an A/V

sink device remote controller may be mapped to select the SUR controller, which may

display the GUI menu to provide SUR controller configuration options. Additionally, other

functionalities may be provided such as but not limited to watch lists (e.g., for content

provided by one or more content providers such as Netflix® available on one or more of the

sources or connected devices). Furthermore, one or more entries of a SUR device table

(e.g., device table 500 of FIG. 5) may be configured via setup option 1016.

[0092] Setup option 1016 may provide capabilities for a user to map remote controller

button combinations (e.g., simultaneous button presses, multiple presses of a single button,

etc.) to control functions for different A/V devices. Additionally, setup option 1016 may

be displayed automatically to a user when a new A/V device is detected in a system for its

configuration for the SUR controller. Setup option 1016 may also provide the user with the

ability to manage multiple networks and devices on multiple networks to prevent certain

devices from being controlled by a SUR controller.

[0093] In step 904, a GUI is generated for display by an A/V sink device, the GUI including

options selectable by a user of the first remote controller to control the at least one other

device. For example, UI manager 2 18 of SUR controller 208 may be configured to generate

a GUI for display by an A/V sink device. In embodiments, GUI 1000 may be displayed

according to UI manager 218. GUI 1000 includes options selectable by a user of the first

remote controller to control other A/V devices of a system. In embodiments, the selectable

control options include, without limitation, a play/pause option 1002, a stop option 1004, a

fast forward/rewind option 1006, a record option 1008, a channel option 1010, a select



option 1012, and a device menu option 1014 (although additional control options are

contemplated herein).

[0094] By providing such options to the user for control of other A V devices in a system,

GUI 1000 allows a user of even the most basic types of remote controllers (e.g., those with

very few buttons) to control any A V device using the SUR controller embodiments

described herein.

[0095] FIG. 11 shows a flowchart 1100 for operations of a SUR controller, according to an

embodiment. Flowchart 1100 may be performed by an A/V device as described herein,

such as A/V device 202 of FIG. 2 . For purposes of illustration, flowchart 1100 of FIG. 11

is described with respect to system 200 of FIG. 2 . Further structural and operational

examples will be apparent to persons skilled in the relevant art(s) based on the following

description. In embodiments, one or both steps of flowchart 1100 may be performed, either

alternatively, sequentially, or in conjunction. Flowchart 1100 is described as follows.

[0096] Flowchart 1100 begins at step 1102. In step 1102, the first control signal for the first

control function that is transmitted by the first remote controller is passed through to a

device controller of the first device based on the first device being currently selected to

provide A/V inputs to an A/V sink device. For example, a first control signal may be

received from a first remote controller of an A/V device, as described in step 302 of

flowchart 300 in FIG. 3 . In embodiments, signals from a remote controller of an A/V device

are intended, by the user, to be for the A/V device itself. That is, signals from a remote

controller of an A/V device may be directed to changing operations or otherwise interacting

with the A/V device rather than being directed to other A/V devices via a SUR controller.

[0097] In such cases, a SUR controller such as SUR controller 208 of FIG. 2 is configured

to pass the control signals received from an A/V device's remote controller through for

consumption by the device for various device-specific operations (e.g., by device controller

226). For example, system state manager 216 may be configured to monitor when the A/V

device is operating in a mode such that the A/V device itself is providing A/V inputs for

display (or in the case of a TV, the TV is displaying its own information). These cases may

include when the A/V device is listed as active or the target, when in a menu navigation

mode of the A/V device, etc.

[0098] In step 1104, the first control signal for the first control function that is transmitted

by the first remote controller is passed through to a device controller of the first device based



on the first control signal. For instance, a first control signal may be received from a first

remote controller of an A V device, as described in step 302 of flowchart 300 in FIG. 3,

where the first control signal is intended to be for the A/V device itself. SUR controller 208

of FIG. 2 may be configured to pass the control signals received from the A V device's

remote controller through for consumption by the device for various device-specific

operations (e.g., by device controller 226) based on the first control signal. For example,

system state manager 216 may be configured to monitor the control functions/commands

designated in received control signals, such as when control functions/commands

designated in received control signals indicate that a specific button(s) pressed on the remote

controller instigated the transmission of the control signal.

[0099] By way of example and not limitation, control signals may be passed through when

they relate to functions/commands for an A/V device menu or home option, an A/V sink

device volume control, etc., as such functions/commands may be directed to the A/V device

itself and not another A/V device via SUR controller 208. Additionally, a SUR controller

menu option command in a control signal may not be passed on to another A/V device, but

rather would be consumed by the SUR controller of the A/V device at which the control

signal was received.

III. Example Computer Implementations

[0100] As noted herein, the embodiments and techniques described herein, including

system 100A of FIG. 1A, system 100B of FIG. IB, system 200 of FIG. 2, system 600 of

FIG. 6, system 800 of FIG. 8, GUI 1000 of FIG. 10, along with any components and/or

subcomponents thereof, as well as the table(s) and flowcharts/flow diagrams described

herein and/or further examples described herein, may be implemented in hardware, or

hardware with any combination of software and/or firmware, including being implemented

as computer program code configured to be executed in one or more processors and stored

in a computer readable storage medium, or being implemented as hardware logic/electrical

circuitry, such as being implemented together in a system-on-chip (SoC), a field

programmable gate array (FPGA), or an application specific integrated circuit (ASIC).

[0101] FIG. 12 depicts an example processor-based computer system 1200 that may be used

to implement various example embodiments described herein. For example, system 1200

may be used to implement any server, host, system, device (e.g., a remote device),

mobile/personal device, etc., as described herein. System 1200 may also be used to



implement any of the steps of any of the flowcharts, as described herein. The description

of system 1200 provided herein is provided for purposes of illustration, and is not intended

to be limiting. Embodiments may be implemented in further types of computer systems, as

would be known to persons skilled in the relevant art(s).

[0102] As shown in FIG. 12, computing device 1200 includes one or more processors,

referred to as processor circuit 1202, a system memory 1204, and a bus 1206 that couples

various system components including system memory 1204 to processor circuit 1202.

Processor circuit 1202 is an electrical and/or optical circuit implemented in one or more

physical hardware electrical circuit device elements and/or integrated circuit devices

(semiconductor material chips or dies) as a central processing unit (CPU), a microcontroller,

a microprocessor, and/or other physical hardware processor circuit. Processor circuit 1202

may execute program code stored in a computer readable medium, such as program code of

operating system 1230, application programs 1232, other programs 1234, etc. Bus 1206

represents one or more of any of several types of bus structures, including a memory bus or

memory controller, a peripheral bus, an accelerated graphics port, and a processor or local

bus using any of a variety of bus architectures. System memory 1204 includes read only

memory (ROM) 1208 and random access memory (RAM) 1210. A basic input/output

system 1212 (BIOS) is stored in ROM 1208.

[0103] Computing device 1200 also has one or more of the following drives: a hard disk

drive 1214 for reading from and writing to a hard disk, a magnetic disk drive 1216 for

reading from or writing to a removable magnetic disk 1218, and an optical disk drive 1220

for reading from or writing to a removable optical disk 1222 such as a CD ROM, DVD

ROM, or other optical media. Hard disk drive 1214, magnetic disk drive 1216, and optical

disk drive 1220 are connected to bus 1206 by a hard disk drive interface 1224, a magnetic

disk drive interface 1226, and an optical drive interface 1228, respectively. The drives and

their associated computer-readable media provide nonvolatile storage of computer-readable

instructions, data structures, program modules and other data for the computer. Although a

hard disk, a removable magnetic disk and a removable optical disk are described, other types

of hardware-based computer-readable storage media can be used to store data, such as flash

memory cards, digital video disks, RAMs, ROMs, and other hardware storage media.

[0104] A number of program modules may be stored on the hard disk, magnetic disk, optical

disk, ROM, or RAM. These programs include operating system 1230, one or more



application programs 1232, other programs 1234, and program data 1236. Application

programs 1232 or other programs 1234 may include, for example, computer program logic

(e.g., computer program code or instructions) for implementing system 100A of FIG. 1A,

system 100B of FIG. IB, system 200 of FIG. 2, system 600 of FIG. 6, system 800 of FIG.

8, GUI 1000 of FIG. 10, along with any components and/or subcomponents thereof, as well

as the table(s) and flowcharts/flow diagrams described herein and/or further examples

described herein.

[0105] A user may enter commands and information into the computing device 1200

through input devices such as keyboard 1238 and pointing device 1240. Other input devices

(not shown) may include a microphone, joystick, game pad, satellite dish, scanner, a touch

screen and/or touch pad, a voice recognition system to receive voice input, a gesture

recognition system to receive gesture input, or the like. These and other input devices are

often connected to processor circuit 1202 through a serial port interface 1242 that is coupled

to bus 1206, but may be connected by other interfaces, such as a parallel port, game port, or

a universal serial bus (USB).

[0106] A display screen 1244 is also connected to bus 1206 via an interface, such as a video

adapter 1246. Display screen 1244 may be external to, or incorporated in computing device

1200. Display screen 1244 may display information, as well as being a user interface for

receiving user commands and/or other information (e.g., by touch, finger gestures, virtual

keyboard, etc.). In addition to display screen 1244, computing device 1200 may include

other peripheral output devices (not shown) such as speakers and printers.

[0107] Computing device 1200 is connected to a network 1248 (e.g., the Internet) through

an adaptor or network interface 1250, a modem 1252, or other means for establishing

communications over the network. Modem 1252, which may be internal or external, may

be connected to bus 1206 via serial port interface 1242, as shown in FIG. 12, or may be

connected to bus 1206 using another interface type, including a parallel interface.

[0108] As used herein, the terms "computer program medium," "computer-readable

medium," and "computer-readable storage medium" are used to refer to physical hardware

media such as the hard disk associated with hard disk drive 1214, removable magnetic disk

1218, removable optical disk 1222, other physical hardware media such as RAMs, ROMs,

flash memory cards, digital video disks, zip disks, MEMs, nanotechnology-based storage

devices, and further types of physical/tangible hardware storage media. Such computer-



readable storage media are distinguished from and non-overlapping with communication

media and modulated data signals (do not include communication media and modulated

data signals). Communication media embodies computer-readable instructions, data

structures, program modules or other data in a modulated data signal such as a carrier wave.

The term "modulated data signal" means a signal that has one or more of its characteristics

set or changed in such a manner as to encode information in the signal. By way of example,

and not limitation, communication media includes wireless media such as acoustic, RF,

infrared and other wireless media, as well as wired media. Embodiments are also directed

to such communication media that are separate and non-overlapping with embodiments

directed to computer-readable storage media.

[0109] As noted above, computer programs and modules (including application programs

1232 and other programs 1234) may be stored on the hard disk, magnetic disk, optical disk,

ROM, RAM, or other hardware storage medium. Such computer programs may also be

received via network interface 1250, serial port interface 1242, or any other interface type.

Such computer programs, when executed or loaded by an application, enable computing

device 1200 to implement features of embodiments discussed herein. Accordingly, such

computer programs represent controllers of the computing device 1200.

[0110] Embodiments are also directed to computer program products comprising computer

code or instructions stored on any computer-readable medium. Such computer program

products include hard disk drives, optical disk drives, memory device packages, portable

memory sticks, memory cards, and other types of physical storage hardware.

IV. Additional Example Advantages and Embodiments

[0111] As described, systems and devices embodying the techniques herein may be

configured and enabled in various ways to perform their respective functions. In

embodiments, one or more of the steps or operations of any flowchart and/or flow diagram

described herein may not be performed. Moreover, steps or operations in addition to or in

lieu of those in any flowchart and/or flow diagram described herein may be performed.

Further, in examples, one or more operations of any flowchart and/or flow diagram

described herein may be performed out of order, in an alternate sequence, or partially (or

completely) concurrently with each other or with other operations.



[0112] Each of multiple instances of a SUR application may be operated independently

and/or dependently (e.g., master-slave). Instances of a SUR application (whether whole or

partial implementations of a SUR application) may communicate with each other, e.g., using

communication capabilities of their respective host devices.

[0113] Information about devices collected by SUR instances, such as one or more of

hardware configuration, software configuration, interconnections with source and/or sink

devices, signaling formats, communication types and procedures, remote controller

information, etc. as well as SUR instance configurations (e.g., default and/or by user) may

be shared in whole or in part between multiple (e.g., all) SUR instances. One or more (e.g.,

all) SUR instances may determine which instances and host devices may be best configured

or situated to communicate with devices that may not have SUR instances or remote

controls. For example, some remote controls and/or devices with SUR instances may be

better suited than others to control certain devices. A SUR instance may run one or more

configurations to make such determinations, which may be based on user preferences

provided through a SUR instance GUI. Communication between devices may be

bidirectional using relevant signaling formats, procedures and communication types

between respective host devices. Communication procedures may comprise, for example,

broadcast or point to point communications.

[01 14] A control signal received from a first remote controller may be provided by one SUR

instance to other SUR instances. SUR instances may engage in decision-making and/or

further communications, with one or more instances taking one or more actions, such as

changing a TV to a different input source device.

[0115] SUR may be implemented with one or more hardware devices or accessories. In an

example, a SUR configuration of one or more devices may not provide sufficient

capabilities to control all desired devices and/or features of devices. A SUR platform may

be expanded, for example, by adding one or more hardware devices or accessories. For

example, one or more accessories such as an IR blaster may be added to provide sufficient

IR communication capability for full system control by SUR.

[0116] Additionally, the novel and unique locations of the SUR controller instances for

implementing the described SUR controllers herein are individually configurable and may

work independently or in cooperatively, and are effectively, logically, and centrally located

in systems between A/V devices. Accordingly, a user may use any hardware remote



controller as a universal remote controller for user configurations of A V devices. Remote

controller use may be dynamically alternated without affecting the operation and control of

the underlying A V devices. This provides flexibility for control of entire A V systems

using any remote controller of any A/V device even when a given remote controller is not

configured to control any other A/V devices.

[0117] Furthermore, older devices that do not support newer interfaces like HDMI may still

be controlled via IP or IR communications, according to the SUR controller embodiments

and techniques herein. Additional hardware, such as IR blasters, can be added to A/V

devices to allow SUR controller functionality. Still further, many different types of

communication protocols may be present in an A/V system concurrently and still be support

by a SUR controller.

[0118] Configurations and settings for SUR controllers may be persistent in A/V devices,

or may be accessed on start-up of A/V devices from online storage services (e.g., in the

cloud).

[0119] Accordingly, the techniques and embodiments herein can render any device remote

controller as a SUR controller that may be used to control one or more other devices (e.g.,

a source device and/or a sink device) that the remote controller may not have been

manufactured or configured to control.

[0120] The additional examples and embodiments described in this Section may be

applicable to examples disclosed in any other Section or subsection of this disclosure.

[0121] A SUR controller is described herein. The SUR controller may be a system

configured and enabled in various ways to function as a SUR controller, as described herein.

The SUR controller includes a first device that is controlled by a first remote controller.

The first device includes at least one memory configured to store program instructions for

SUR operations, and also includes at least one processor configured to access the at least

one memory and to execute the program instructions. In embodiments, the program

instructions include communication instructions and controller instructions. The

communication instructions are configured to receive a first control signal for a first control

function that is transmitted by the first remote controller, and the controller instructions are

configured to determine at least one other device for which the first control function is

directed, the at least one other device being controllable by at least one other remote

controller. The communication instructions are also configured to transmit a second control



signal for the first control function to at least one other device, thereby permitting the first

remote controller to control the at least one other device without the first remote controller

being configured to control the at least one other device.

[0122] In an embodiment of the SUR controller, the at least one other remote controller

utilizes a different type of remote controller communication protocol than the first remote

controller.

[0123] In an embodiment of the SUR controller, the first device is an A V device and the at

least one other device comprises two or more A V source devices, and the controller

instructions, to determine the at least one other device, are configured to determine a second

device of the at least two A V source devices based on the second device being currently

selected to provide first A/V inputs to an A/V sink device, and generate the second control

signal to control the second device.

[0124] In an embodiment of the SUR controller, the controller instructions are configured

to detect a change from the second device to a third device of the at least two A/V source

devices as being currently selected to provide second A/V inputs to the A/V sink device,

provide a routing change message via a first consumer electronics control (CEC) command

or a first internet protocol (IP) command to the third device and the second device, and

provide a set stream message via a second CEC command or a second IP command to the

third device.

[0125] In an embodiment of the SUR controller, the program instructions further include

graphical user interface (GUI) instructions configured to generate a GUI for display by an

A/V sink device, the GUI including options selectable by a user of the first remote controller

to configure the SUR controller.

[0126] In an embodiment of the SUR controller, the program instructions further include

GUI instructions configured to generate a GUI for display by an A/V sink device, the GUI

including options selectable by a user of the first remote controller to control the at least one

other device.

[0127] In an embodiment, the SUR controller further includes an external hardware signal

transmitter coupled to the first device. The hardware transmission component configured

to provide a transmission signal containing information for the second control signal from

the communication instructions that is receivable by the at least one other device, and the

external hardware signal transmitter is configurable via the GUI.



[0128] In an embodiment, the SUR controller further includes a second device that is

controlled by a second remote controller, the second device being one of the at least one

other device and the second remote controller being one of the at least one other remote

controller. The second device includes at least one other memory configured to store the

program instructions for SUR operations, and at least other one processor configured to

access the at least one other memory and to execute the program instructions. The program

instructions include the communicator instructions that are configured to receive a third

control signal for a second control function that is transmitted by the second remote

controller, and the controller instructions that are configured to determine that the second

control function is directed to the first device. The communicator instructions are further

configured to transmit a fourth control signal for the second control function to the first

device, thereby permitting the second remote controller to control the first device without

the second remote controller being configured to control the first device.

[0129] In an embodiment of the SUR controller, the first device is an A V source device,

and the controller instructions are configured to pass through the first control signal for the

first control function that is transmitted by the first remote controller to a device controller

of the first device based on the first device being currently selected to provide A V inputs

to an A V sink device.

[0130] In an embodiment of the SUR controller, the first device is an A/V sink device, and

the controller instructions are configured to pass through the first control signal for the first

control function that is transmitted by the first remote controller to a device controller of the

first device based on the first control signal.

[0131] A method is also described herein. The method may be performed by a SUR

controller, in embodiments. The method includes receiving a first control signal for a first

control function that is transmitted by a first remote controller that controls a first device,

and determining at least one other device for which the first control function is directed, the

at least one other device being controllable by at least one other remote controller. The

method also includes transmitting a second control signal for the first control function to the

at least one other device, thereby permitting the first remote controller to control the at least

one other device without the first remote controller being configured to control the at least

one other device.



[0132] In an embodiment of the method, the at least one other remote controller utilizes a

different type of remote controller communication protocol than the first remote controller.

[0133] In an embodiment of the method, determining at least one other device includes

determining a second device of the at least one other device based on the second device

being currently selected to provide first A V inputs to an A V sink device, and generating

the second control signal to control the second device.

[0134] In an embodiment, the method further includes detecting a change from the second

device to a third device of the at least one other device as being currently selected to provide

second A V inputs to the A V sink device, providing a routing change message via a first

consumer electronics control (CEC) command or a first internet protocol (IP) command to

the third device and the second device, and providing a set stream message via a second

CEC command or a second IP command to the third device.

[0135] In an embodiment, the method further includes at least one of generating a first GUI

for display by an A/V sink device, the first GUI including options selectable by a user of

the first remote controller to configure the SUR controller, or generating a second GUI for

display by the A/V sink device, the second GUI including options selectable by the user of

the first remote controller to control the at least one other device.

[0136] A computer-readable storage medium is also described herein that has program

instructions recorded thereon that, when executed by a processing device, perform a method

for a SUR controller, as described herein. In an embodiment, the method includes receiving

a first control signal for a first control function that is transmitted by a first remote controller

that controls a first device, and determining at least one other device for which the first

control function is directed, the at least one other device being controllable by at least one

other remote controller. The method may further include transmitting a second control

signal for the first control function to the at least one other device, thereby permitting the

first remote controller to control the at least one other device without the first remote

controller being configured to control the at least one other device.

[0137] In an embodiment of the computer readable storage medium, the at least one other

remote controller utilizes a different type of remote controller communication protocol than

the first remote controller.

[0138] In an embodiment of the computer readable storage medium, determining at least

one other device includes determining a second device of the at least one other device based



on the second device being currently selected to provide first A V inputs to an A V sink

device, and generating the second control signal to control the second device.

[0139] In an embodiment of the computer readable storage medium, the method further

includes detecting a change from the second device to a third device of the at least one other

device as being currently selected to provide second A V inputs to the A V sink device,

providing a routing change message via a first consumer electronics control (CEC)

command or a first internet protocol (IP) command to the third device and the second device,

and providing a set stream message via a second CEC command or a second IP command

to the third device.

[0140] In an embodiment of the computer readable storage medium, the method further

includes at least one of generating a first GUI for display by an A/V sink device, the first

GUI including options selectable by a user of the first remote controller to configure the

SUR controller, or generating a second GUI for display by the A/V sink device, the second

GUI including options selectable by the user of the first remote controller to control the at

least one other device.

V. Conclusion

[0141] While various embodiments have been described above, it should be understood that

they have been presented by way of example only, and not limitation. It will be apparent to

persons skilled in the relevant art that various changes in form and detail can be made therein

without departing from the spirit and scope of the embodiments. Thus, the breadth and

scope of the embodiments should not be limited by any of the above-described exemplary

embodiments, but should be defined only in accordance with the following claims and their

equivalents.



WHAT IS CLAIMED IS:

1. A soft universal remote (SUR) controller comprising:

a first device that is controlled by a first remote controller, the first device

comprising:

at least one memory configured to store program instructions for SUR operations;

and

at least one processor configured to access the at least one memory and to execute

the program instructions, the program instructions comprising:

communicator instructions configured to:

receive a first control signal for a first control function that is transmitted

by the first remote controller; and

controller instructions configured to:

determine at least one other device for which the first control function is

directed, the at least one other device being controllable by at least one other

remote controller;

the communicator instructions being further configured to:

transmit a second control signal for the first control function to at least one

other device, thereby permitting the first remote controller to control the at least

one other device without the first remote controller being configured to control the

at least one other device.

2 . The SUR controller of claim 1, wherein the at least one other remote controller

utilizes a different type of remote controller communication protocol than the first remote

controller.

3 . The SUR controller of claim 1, wherein the first device is an audio/visual (A/V)

device and the at least one other device comprises two or more A/V source devices,

wherein the controller instructions, to determine the at least one other device, are

configured to:



determine a second device of the at least two A V source devices based on

the second device being currently selected to provide first A/V inputs to an A/V

sink device, and

generate the second control signal to control the second device.

4 . The SUR controller of claim 3, wherein the controller instructions are configured

to:

detect a change from the second device to a third device of the at least two A/V

source devices as being currently selected to provide second A/V inputs to the A/V sink

device;

provide a routing change message via a first consumer electronics control (CEC)

command or a first intemet protocol (IP) command to the third device and the second

device; and

provide a set stream message via a second CEC command or a second IP

command to the third device.

5 . The SUR controller of claim 1, wherein the program instructions further comprise:

graphical user interface (GUI) instructions configured to:

generate a GUI for display by an audio/visual (A/V) sink device, the GUI

including options selectable by a user of the first remote controller to configure the

SUR controller.

6 . The SUR controller of claim 1, wherein the program instructions further comprise:

graphical user interface (GUI) instructions configured to:

generate a GUI for display by an audio/visual (A/V) sink device, the GUI

including options selectable by a user of the first remote controller to control the at

least one other device.

7 . The SUR controller of claim 6, further comprising:

an external hardware signal transmitter coupled to the first device, the hardware

transmission component configured to:



provide a transmission signal containing information for the second control

signal from the communication instructions that is receivable by the at least one

other device;

wherein the external hardware signal transmitter is configurable via the GUI.

8 . The SUR controller of claim 1, further comprising a second device that is

controlled by a second remote controller, the second device being one of the at least one

other device and the second remote controller being one of the at least one other remote

controller, the second device comprising:

at least one other memory configured to store the program instructions for SUR

operations; and

at least other one processor configured to access the at least one other memory and

to execute the program instructions, the program instructions comprising:

the communicator instructions that are configured to:

receive a third control signal for a second control function that is

transmitted by the second remote controller;

the controller instructions that are configured to:

determine that the second control function is directed to the first device;

and

the communicator instructions being further configured to:

transmit a fourth control signal for the second control function to the first

device, thereby permitting the second remote controller to control the first device

without the second remote controller being configured to control the first device.

9 . The SUR controller of claim 1, wherein the first device is an audio/visual (A/V)

source device; and

wherein the controller instructions are configured to:

pass through the first control signal for the first control function that is

transmitted by the first remote controller to a device controller of the first device

based on the first device being currently selected to provide A V inputs to an A V

sink device.



10 . The SUR controller of claim 1, wherein the first device is an audio/visual (A/V)

sink device; and

wherein the controller instructions are configured to:

pass through the first control signal for the first control function that is

transmitted by the first remote controller to a device controller of the first device

based on the first control signal.

11. A method performed by a soft universal remote (SUR) controller, the method

comprising:

receiving a first control signal for a first control function that is transmitted by a

first remote controller that controls a first device;

determining at least one other device for which the first control function is

directed, the at least one other device being controllable by at least one other remote

controller; and

transmitting a second control signal for the first control function to the at least one

other device, thereby permitting the first remote controller to control the at least one other

device without the first remote controller being configured to control the at least one other

device.

12. The method of claim 11, wherein the at least one other remote controller utilizes a

different type of remote controller communication protocol than the first remote

controller.

13 . The method of claim 11, wherein determining at least one other device comprises:

determining a second device of the at least one other device based on the second

device being currently selected to provide first A/V inputs to an A/V sink device, and

generating the second control signal to control the second device.

14. The method of claim 13, further comprising:

detecting a change from the second device to a third device of the at least one other

device as being currently selected to provide second A/V inputs to the A/V sink device;



providing a routing change message via a first consumer electronics control (CEC)

command or a first internet protocol (IP) command to the third device and the second

device; and

providing a set stream message via a second CEC command or a second IP

command to the third device.

15. The method of claim 11, further comprising at least one of:

generating a first graphical user interface (GUI) for display by an audio/visual

(A/V) sink device, the first GUI including options selectable by a user of the first remote

controller to configure the SUR controller; or

generating a second GUI for display by the A V sink device, the second GUI

including options selectable by the user of the first remote controller to control the at least

one other device.

16. A computer readable storage medium having program instructions recorded

thereon that, when executed by a processing device, perform a method for a soft universal

remote (SUR) controller, the method comprising:

receiving a first control signal for a first control function that is transmitted by a

first remote controller that controls a first device;

determining at least one other device for which the first control function is

directed, the at least one other device being controllable by at least one other remote

controller; and

transmitting a second control signal for the first control function to the at least one

other device, thereby permitting the first remote controller to control the at least one other

device without the first remote controller being configured to control the at least one other

device.

17. The computer readable storage medium of claim 16, wherein the at least one other

remote controller utilizes a different type of remote controller communication protocol

than the first remote controller.



18. The computer readable storage medium of claim 16, wherein determining at least

one other device comprises:

determining a second device of the at least one other device based on the second

device being currently selected to provide first audio/visual (A/V) inputs to an A V sink

device, and

generating the second control signal to control the second device.

19 . The computer readable storage medium of claim 18, wherein the method further

comprises:

detecting a change from the second device to a third device of the at least one other

device as being currently selected to provide second A V inputs to the A V sink device;

providing a routing change message via a first consumer electronics control (CEC)

command or a first internet protocol (IP) command to the third device and the second

device; and

providing a set stream message via a second CEC command or a second IP

command to the third device.

20. The computer readable storage medium of claim 16, wherein the method further

comprises at least one of:

generating a first graphical user interface (GUI) for display by an audio/visual

(A/V) sink device, the first GUI including options selectable by a user of the first remote

controller to configure the SUR controller; or

generating a second GUI for display by the A/V sink device, the second GUI

including options selectable by the user of the first remote controller to control the at least

one other device.
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