
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

08
4 

74
4

B
1

TEPZZ¥Z84744B_T
(11) EP 3 084 744 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
12.06.2019 Bulletin 2019/24

(21) Application number: 14872863.7

(22) Date of filing: 19.12.2014

(51) Int Cl.:
G08C 19/00 (2006.01)

(86) International application number: 
PCT/US2014/071361

(87) International publication number: 
WO 2015/095637 (25.06.2015 Gazette 2015/25)

(54) SYSTEM AND METHOD FOR OPTIMIZED APPLIANCE CONTROL

SYSTEM UND VERFAHREN ZUR OPTIMIERTEN ANWENDUNGSSTEUERUNG

SYSTÈME ET PROCÉDÉ POUR UNE COMMANDE D’APPAREIL OPTIMISÉE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 20.12.2013 US 201314136023

(43) Date of publication of application: 
26.10.2016 Bulletin 2016/43

(73) Proprietor: Universal Electronics Inc.
Santa Ana, CA 92707 (US)

(72) Inventor: ARLING, Paul D.
Irvine, California 92603 (US)

(74) Representative: CMS Cameron McKenna Nabarro 
Olswang LLP
Cannon Place 
78 Cannon Street
London EC4N 6AF (GB)

(56) References cited:  
US-A1- 2009 239 587 US-A1- 2012 210 268
US-A1- 2012 297 040 US-A1- 2013 107 131
US-A1- 2013 249 679 US-A1- 2013 249 679
US-A1- 2014 235 265  

• NICHOLS ET AL.: ’Controlling Home and Office 
Appliances with Smartphones’ 2006, 
XP055290959 Retrieved from the Internet: 
<URL:http://repository.cmu.edu/cgi/viewcont 
ent.cgi ? article=1760&context=isr&sei-redir=1 
&referer=https%3A%2F%2Fscholar.google.com
% 
2Fscholar%3Fhl%3Den%26q%3DControlling%2
BHom e%2Band%2BOffice%2BAppliances% 
2Bwith%2BSmartphones%26btnG%3D%26as_s
dt%3D1 %252C47#search=%22Controlling% 
20Home%20Office%20Applia> [retrieved on 
2015-02-14]



EP 3 084 744 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND

[0001] Controlling devices, for example remote con-
trols, for use in issuing commands to entertainment and
other appliances, and the features and functionality pro-
vided by such controlling devices are well known in the
art. In order to facilitate such functionality, various com-
munication protocols, command formats, and interface
methods have been implemented by appliance manu-
facturers to enable operational control of entertainment
and other appliances, also as well known in the art. In
particular, the recent proliferation of wireless and wired
communication and/or digital interconnection methods
such as WiFi, Bluetooth, HDMI, etc., amongst and be-
tween appliances has resulted in a corresponding prolif-
eration of such communication protocols and command
formats. While many of these newer methods may offer
improved performance and/or reliability when compared
to previous control protocols, appliance manufacturer
adoption of such newer methods remains inconsistent
and fragmented. This, together with the large installed
base of prior generation appliances, may cause confu-
sion, mis-operation, or other problems when a user or
manufacturer of a controlling device, such as a remote
control, attempts to take advantage of the enhanced fea-
tures and functionalities of these new control methods.
[0002] US 2013/249679 A1 describes a system and
method for optimized appliance control. US 2012/297040
A1 describes an information processing apparatus in-
cluding a storage block configured to store information
about a combination of devices to be controlled. US
2009/239587 A1 describes a system and method for ap-
pliance control via a personal communication or enter-
tainment device.

SUMMARY OF THE INVENTION

[0003] There is provided a method for controlling a
functional operation of an intended target appliance ac-
cording to claim 1. A selection of optional features is re-
cited in dependent claims. This invention relates gener-
ally to enhanced methods for appliance control via use
of a controlling device, such as a remote control, smart
phone, tablet computer, etc., and in particular to methods
for taking advantage of improved appliance control com-
munication methods and/or command formats in a reli-
able manner which is largely transparent to a user and/or
seamlessly integrated with legacy appliance control tech-
nology.
[0004] To this end, the instant invention comprises a
modular hardware and software solution, hereafter re-
ferred to as a Universal Control Engine (UCE), which is
adapted to provide device control across a variety of
available control methodologies and communication me-
dia, such as for example various infrared (IR) remote
control protocols; Consumer Electronic Control (CEC) as

may be implemented over a wired HDMI connection; in-
ternet protocol (IP), wired or wireless; RF4CE wireless;
Bluetooth (BT) wireless personal area network(s); UPnP
protocol utilizing wired USB connections; or any other
available standard or proprietary appliance command
methodology. Since each individual control paradigm
may have its own strengths and weaknesses, the UCE
may be adapted to combine various control methods in
order to realize the best control option for each individual
command for each individual device.
[0005] The UCE itself may be adapted to receive com-
mands from a controlling device, for example, a conven-
tional remote control or a remote control app resident on
a smart device such as a phone or tablet, etc., utilizing
any convenient protocol and command structure (IR,
RF4CE, BT, proprietary RF, etc.) As will become appar-
ent, the controlling device may range from a very simple
unidirectional IR device to a fully functional WiFi enabled
smart phone or the like. The UCE may receive command
requests from such a controlling device and apply the
optimum methodology to propagate the command func-
tion(s) to each intended target appliance, such as for ex-
ample a TV, AV receiver, DVD player, etc. In this manner
the UCE may enable a single controlling device to com-
mand the operation of all appliances in a home theater
system while coordinating available methods of control-
ling each particular appliance in order to select the best
and most reliable method for issuing each command to
each given device. By way of example without limitation,
a UCE may utilize IR commands to power on an AV re-
ceiver appliance while CEC commands or another meth-
od may be used to select inputs or power down the same
AV receiver appliance; or CEC commands may be used
to power on and select inputs on a TV appliance while
IR commands may be used to control the volume on the
same TV appliance.
[0006] As will become apparent, a UCE may comprise
modular hardware and software which may be embodied
in a standalone device suitable for use in an existing
home theater equipment configuration, or may be incor-
porated into any one of the appliances such as a STB,
TV, AV receiver, HDMI switch etc. Further, when incor-
porated into an appliance, UCE functionality may be pro-
visioned as a separate hardware module or may be in-
corporated together with other hardware functionality,
e.g., as part of an HDMI interface IC or chip set, etc.
[0007] A better understanding of the objects, advan-
tages, features, properties and relationships of the inven-
tion will be obtained from the following detailed descrip-
tion and accompanying drawings which set forth illustra-
tive embodiments and which are indicative of the various
ways in which the principles of the invention may be em-
ployed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For a better understanding of the various as-
pects of the invention, reference may be had to preferred
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embodiments shown in the attached drawings in which:

Figures 1 and 2 illustrate exemplary systems in
which a standalone UEC device may be utilized to
command operation of several appliances;
Figures 3 and 4 illustrate exemplary systems in
which UEC functionality may be incorporated into an
appliance which is part of a home entertainment sys-
tem;
Figure 5 illustrates a block diagram of an exemplary
UEC device;
Figure 6 illustrates a graphical representation of an
exemplary UCE-based control environment;
Figure 7 illustrates an exemplary preferred com-
mand matrix for use in a UCE-based control envi-
ronment, for example as illustrated in Figure 6;
Figure 8 illustrates a block diagram of an exemplary
smart device which may support a remote control
app and a setup method for use in configuring a UCE;
Figure 9 illustrates an exemplary series of steps
which may be performed in order to set up and con-
figure an exemplary UCE;
Figure 10 illustrates an exemplary series of steps
which may be performed in order to define to a UCE
an appliance configuration which corresponds to a
user activity;
Figure 11 illustrates exemplary activity configuration
matrices such as may be defined during the steps
of Figure 10;
Figure 12 illustrates an exemplary current appliance
state matrix which may be maintained by a UCE for
use in determining the commands necessary to in-
voke one of the states defined by the matrix of Figure
11;
Figure 13 illustrates an exemplary series of steps
which may be performed by a UCE in issuing a func-
tion command to an appliance;
Figure 14 illustrates an exemplary series of steps
which may be performed by a UCE in establishing
appliance states matching a desired activity defined
in one of the matrices of Figure 11; and
Figure 15 illustrates an exemplary series of steps
which may be performed by a smart device to setup
command control macros.

DETAILED DESCRIPTION

[0009] With reference to Figure 1, there is illustrated
an exemplary system in which a UCE device 100 may
be used to issue commands to control various controlla-
ble appliances, such as a television 106, a cable set top
box combined with a digital video recorder ("STB/DVR")
110, a DVD player 108, and an AV receiver 120. While
illustrated in the context of a television 106, STB/DVR
110, a DVD player 108, and an AV receiver 120, it is to
be understood that controllable appliances may include,
but need not be limited to, televisions, VCRs, DVRs, DVD
players, cable or satellite converter set-top boxes

("STBs"), amplifiers, CD players, game consoles, home
lighting, drapery, fans, HVAC systems, thermostats, per-
sonal computers, etc. In the illustrative example of Figure
1, appliance commands may be issued by UCE 100 in
response to infrared ("IR") request signals 116 received
from a remote control device 102, radio frequency ("RF")
request signals 118 received from an app 124 resident
on a smart device 104, or any other device from which
UCE 100 may be adapted to receive requests, using any
appropriate communication method. As illustrated, trans-
mission of the requested appliance commands from the
UCE to appliances 106,108,112,120 may take the form
of wireless IR signals 114 or CEC commands issued over
a wired HDMI interface 112, as appropriate to the capa-
bilities of the particular appliance to which each com-
mand may be directed. In particular, in the exemplary
system illustrated, AV receiver 120 may not support HD-
MI inputs, being connected to audio source appliances
108,110 via, for example S/PDIF interfaces 122. Accord-
ingly UCE 100 may be constrained to transmit all com-
mands destined for AV receiver 120 exclusively as IR
signals, while commands destined for the other applianc-
es 106 through 110 may take the form of either CEC or
IR signals as appropriate for each command. By way of
example without limitation, certain TV manufacturers
may elect not to support volume adjustment via CEC. If
the illustrative TV 106 is of such manufacture, UCE 100
may relay volume adjustment requests to TV 106 as IR
signals 114, while other requests such as power on/off
or input selections may be relayed in the form of CEC
commands over HDMI connection 112.
[0010] It will however be appreciated that while illus-
trated in the context of IR, RF, and wired CEC signal
transmissions, in general, transmissions to and from
UCE device 100 may take the form of any convenient IR,
RF, hardwired, point-to-point, or networked protocol, as
necessary for a particular embodiment. Further, while
wireless communications 116, 118, etc., between exem-
plary devices are illustrated herein as direct links, it
should be appreciated that in some instances such com-
munication may take place via a local area network or
personal area network, and as such may involve various
intermediary devices such as routers, bridges, access
points, etc. Since these items are not necessary for an
understanding of the instant invention, they are omitted
from this and subsequent Figures for the sake of clarity.
[0011] Since smart device remote control apps such
as that contemplated in the illustrative device 104 are
well known, for the sake of brevity the operation, features,
and functions thereof will not be described in detail here-
in. Nevertheless, if a more complete understanding of
the nature of such apps is desired, the interested reader
may turn to, for example, the before mentioned U.S. Pat-
ent Application No. 12/406,601 or U.S. Patent Application
No. 13/329,940, (now U.S. Patent 8,243,207).
[0012] Turning now to Figure 2, in a further illustrative
embodiment, UCE 100 may receive wireless request sig-
nals from a remote control 200 and/or an app resident
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on a tablet computer 202. As before, command trans-
missions to appliances 106,108,110 may take the form
of wired CEC commands or wireless IR commands. How-
ever, in this example remote control 200 may be in bi-
directional communication 208 with UCE 100 and ac-
cordingly the UCE may delegate the transmission of IR
commands 210 to the remote control device 200, i.e.,
use remote control 200 as a relay device for those com-
mands determined to be best executed via IR transmis-
sions. As also generally illustrated in Figure 2, a setup
app 214 executing on a smart device such as tablet com-
puter 202 may be utilized in conjunction with an Internet
(212,204) accessible or cloud based server 206 and as-
sociated database 207 to initially configure UCE 100 for
operation with the specific group of appliances to be con-
trolled, i.e., to communicate to UCE 100 a matching com-
mand code set and capability profile for each particular
appliance to be controlled, for example based on type,
manufacture, model number, etc., as will be described
in greater detail hereafter.
[0013] With reference to Figure 3, in a further illustra-
tive embodiment UCE functionality 100’ may be embed-
ded in an appliance, for example STB/DVR 310. In this
example, remote control 102 and/or smart device 104
may transmit wireless request signals directly to
STB/DVR 310 for action by the built-in UCE function 100’,
which actions may, as before, comprise CEC command
transmissions via HDMI connection 112 or IR command
transmissions 114, originating in this instance from an IR
blaster provisioned to the STB/DVR appliance 310. In
this configuration, a set up application resident in
STB/DVR 310 may be utilized to configure UEC 100’,
using for example an Internet connection 304 accessible
through a cable modem and/or cable distribution system
headend.
[0014] In the further illustrative embodiment of Figure
4, UCE functionality 100’ may be embedded in an AV
receiver 420 which may serve as an HDMI switch be-
tween various content sources such as a STB/DVR 110
or a DVD player 108 and a rendering device such as TV
106. In addition to HDMI inputs, AV receiver 420 may
also support various other input formats, for example an-
alog inputs such as the illustrative 404 from CD player
408; composite or component video; S/PDIF coaxial or
fiberoptic; etc. In this embodiment, request signals 406
may be directed to AV receiver 420, for example from
remote control 402, for action by UCE function 100’. As
before, resulting appliance commands may be transmit-
ted using CEC signals transmitted over HDMI connec-
tions 112, or via IR signals 114 transmitted from an as-
sociated IR blaster. As appropriate for a particular em-
bodiment, initial configuration of UCE 100’ to match the
equipment to be controlled may be performed by an In-
ternet-connected app resident in AV receiver 420, or by
an app resident in tablet computer 202 or other smart
device, as mentioned previously in conjunction with Fig-
ure 2.
[0015] As will be appreciated, various other configura-

tions are also possible without departing from the under-
lying UCE concept, for example UCE function 100’ may
be incorporated into an Internet-capable TV, an HDMI
switch, a game console, etc.; appliance command set
and capability database 207 may be located at an internet
cloud or a cable system headend, may be stored locally
(in all or in part), which local storage may take the form
of internal memory within the UCE itself or in an appliance
such as a TV, STB or AV receiver, or may take the form
of a memory stick or the like attachable to a smart device
or appliance; etc.
[0016] With reference to Figure 5, an exemplary UCE
device 100 (whether stand alone or in an appliance sup-
porting UCE functionality) may include, as needed for a
particular application, a processor 500 coupled to a mem-
ory 502 which memory may comprise a combination of
ROM memory, RAM memory, and/or non-volatile
read/write memory and may take the form of a chip, a
hard disk, a magnetic disk, an optical disk, a memory
stick, etc., or any combination thereof. It will also be ap-
preciated that some or all of the illustrated memory may
be physically incorporated within the same IC chip as the
processor 500 (a so called "microcontroller") and, as
such, it is shown separately in Fig. 5 only for the sake of
clarity. Interface hardware provisioned as part of the ex-
emplary UCE platform may include IR receiver circuitry
504 and IR transmitter circuitry 506; an HDMI interface
508; a WiFi transceiver and interface 510; an Ethernet
interface 512; and any other wired or wireless I/O inter-
face(s) 514 as appropriate for a particular embodiment,
by way of example without limitation Bluetooth, RF4CE,
USB, Zigbee, Zensys, X10/Insteon, HomePlug, HomeP-
NA, etc. The electronic components comprising the ex-
emplary UCE device 100 may be powered by an external
power source 516. In the case of a standalone UCE de-
vice such as illustrated in Figures 1 or 2, this may com-
prise for example a compact AC adapter "wall wart," while
integrated UCE devices such as illustrated in Figures 3
or 4 may draw operating power from the appliance into
which they are integrated. It will also be appreciated that
in the latter case, in certain embodiments processor 500
and/or memory 502 and/or certain portions of interface
hardware items 504 through 514 may be shared with
other functionalities of the host appliance.
[0017] As will be understood by those skilled in the art,
some or all of the memory 502 may include executable
instructions that are intended to be executed by the proc-
essor 500 to control the operation of the UCE device 100
(collectively, the UCE programming) as well as data
which serves to define the necessary control protocols
and command values for use in transmitting command
signals to controllable appliances (collectively, the com-
mand data). In this manner, the processor 500 may be
programmed to control the various electronic compo-
nents within the exemplary UCE device 100, e.g., to mon-
itor the communication means 504,510 for incoming re-
quest messages from controlling devices, to cause the
transmission of appliance command signals, etc. To
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cause the UCE device 100 to perform an action, the UCE
device 100 may be adapted to be responsive to events,
such as a received request message from remote control
102 or smart device 104, changes in connected appli-
ance status reported over HDMI interface 508, WiFi in-
terface 510, or Ethernet interface 512, etc. In response
to an event, appropriate instructions within the UCE pro-
gramming may be executed. For example, when a com-
mand request is received from a smart phone 104, the
UCE device 100 may retrieve from the command data
stored in memory 502 a preferred command transmission
medium (e.g., IR, CEC over HDMI, IP over WiFi, etc.)
and a corresponding command value and control proto-
col to be used in transmitting that command to an intend-
ed target appliance, e.g., TV 106, in a format recogniz-
able by that appliance to thereby control one or more
functional operations of that appliance. By way of further
example, the status of connected appliances, e.g., pow-
ered or not powered, currently selected input, playing or
paused, etc., as may be discerned from interfaces 508
through 514, may be monitored and/or tabulated by the
UCE programming in order to facilitate adjustment of ap-
pliance settings to match user-defined activity profiles,
e.g. "Watch TV", "View a movie", etc.
[0018] An overview of an exemplary UCE control en-
vironment is presented in Figure 6. The UCE program-
ming of an exemplary UCE device 100 may comprise a
universal control engine core 650 together with a series
of scalable software modules 652 through 660, each
module supporting a particular appliance command pro-
tocol or method and provisioned as appropriate for a par-
ticular embodiment. By way of example, the illustrative
embodiment of Figure 6 may include an internet protocol
(IP) module 652, a CEC over HDMI module 654, a Blue-
tooth module 656, an IR module 660, and other mod-
ules(s) 658, as appropriate for the particular application.
The appliances to be controlled may include an IP ena-
bled AV receiver 620, an IP enabled STB/DVR 610, TV
106, DVD player 108, and CD player 408. As illustrated,
certain of these devices may be interconnected via HDMI
112 and/or Ethernet 670 interfaces. (In this regard, it
should be appreciated that the illustrative interconnec-
tions 112 and 670 of Figure 6 are intended to depict log-
ical topography only, and accordingly details of exact
physical cabling structure and/or the presence of any
necessary switches, routers, hubs, repeaters, intercon-
nections, etc., are omitted for the sake of clarity.)
[0019] The preferred method/protocol/medium for is-
suance of commands to the exemplary appliances of Fig-
ure 6 may vary by both appliance and by the function to
be performed. By way of example, volume control and
analog input selection commands 622 targeted to AV re-
ceiver 620 may be required to be issued via IR transmis-
sions, while power on/off and HDMI input selection func-
tionality commands 624 may be better communicated
via CEC commands and advanced functionality com-
mands 626 such as sound field configuration may be best
communicated via an Ethernet connection. In a similar

manner, the various operational functions of the other
appliances may best commanded via a mixture of medi-
ums, methods, and protocols, as illustrated. As will be
appreciated, in some instances a particular appliance
may support receipt of an operational command via more
than one path, for example the power on/off function of
AV receiver 620 may be available not only as a CEC
command, but also via an IR command. In such instanc-
es, the UCE preferred command format may be that
which has been determined to offer the greatest reliabil-
ity, for example in the above instance the CEC command
may be preferred since this form of command is not de-
pendent on line-of-sight and also permits confirmation
that the action has been performed by the target appli-
ance.
[0020] In order to determine the optimum method for
each configured appliance type and command, the ex-
emplary UCE core program 650 may be provisioned with
a preferred command matrix 700, as illustrated in Figure
7. Exemplary preferred command matrix 700 may com-
prise a series of data cells or elements, e.g. cells 712,
each corresponding to a specific command 702 and a
specific one of the appliances to be controlled 704. The
data content of such a cell or element may comprise iden-
tification of a form of command/transmission to be used
and a pointer to the required data value and formatting
information for the specific command. By way of exam-
ple, the data element 712 corresponding to the "Input 2"
command 706 for the configured TV appliance 708, may
comprise an indicator that a CEC command is to be used,
i.e., an indicator of the transmission device that is to be
used to communicate the command to the intended tar-
get appliance, together with a pointer to the appropriate
command data value and HDMI-CEC bus address; while
data element 714 corresponding to the same command
function for the configured AV receiver 710 may comprise
an indicator that an IR command is to be used, together
with a pointer to appropriate command data and format-
ting information within an IR code library stored else-
where in UCE memory 502 . In certain embodiments one
or more secondary command matrices 716 may also be
provisioned, allowing for the use of alternate command
methods in the event it is determined by the UCE pro-
gramming that a preferred command was unsuccessful.
Command matrix 700 may also contain null entries, for
example 718, where a particular function is not available
on or not supported by a specific appliance. In an exem-
plary embodiment, command matrix 700 may be created
and loaded into the memory 502 of UCE 100 during an
initialization and set-up process, as will now be described
in further detail.
[0021] In order to perform initial configuration of a UCE
device, a setup application may be provided. In some
embodiments, such a set up application may take the
form of programming to be executed on any convenient
device with a suitable user interface and capable of es-
tablishing communication with the UCE, such as without
limitation a smart phone, tablet computer, personal com-
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puter, set top box, TV, etc., as appropriate for a particular
embodiment. In other embodiments such a set up appli-
cation may be incorporated into the UCE programming
itself, utilizing for example a connected TV screen and
an associated controlling device as the user interface.
Regardless of the exact form and location of the program-
ming and user interface means, the series of steps which
may be performed by a UCE set up application when
configuring a UCE device for operation with a specific
set of appliances remains similar. Accordingly, it will be
appreciated that the methods comprising the illustrative
UCE set up application presented below in conjunction
with Figures 8 and 9 may be generally applied, mutatis
mutandis, to various alternative set up application em-
bodiments.
[0022] With reference to Figure 8, as known in the art
a tablet computer such as the exemplary device 202 of
Figure 2 may comprise, as needed for a particular appli-
cation, a processor 800 memory 802 which memory may
comprise a combination of ROM memory, RAM memory,
and/or non-volatile read/write memory and may take the
form of a chip, a hard disk, a magnetic disk, an optical
disk, a memory stick, etc., or any combination thereof.
In some embodiments, provision may also be made for
attachment of external memory 804 which may take the
form of an SD card, memory stick, or the like. Hardware
provisioned as part of an exemplary tablet computer plat-
form may include an LCD touchscreen 810 with associ-
ated display driver 806 and touch interface 808; hard
keys 812 such as for example a power on/off key; a USB
port 816; WiFi transceiver and interface 818; a Bluetooth
transceiver and interface 820; a camera 822; and various
other features 824 as appropriate for a particular embod-
iment, for example an accelerometer, GPS, ambient light
sensor, near field communicator; etc. The electronic
components comprising the exemplary tablet computer
device 202 may be powered by a battery-based internal
power source 814, rechargeable for example via USB
interface 816.
[0023] Memory 802 may include executable instruc-
tions that are intended to be executed by the processor
800 to control the operation of the tablet computer device
202 and to implement various functionalities such as Web
browsing, game playing, video streaming, etc. As is
known in the art, programming comprising additional
functionalities (referred to as "apps") may be downloaded
into tablet computer 202 via, for example, WiFi interface
818, USB 816, external memory 804, or any other con-
venient method. As discussed previously, one such app
may comprise a remote control app, for example as that
described in co-pending U.S. Patent Application No.
13/329,940 of like assignee, which app may be for use
in commanding the operation of appliances 106, 108,
110 and/or 120 via UCE device 100. In order to initially
configure UCE device 100 to match the appliances to be
controlled and to establish an appropriate command ma-
trix, tablet computer 202 may also be provisioned with a
setup app 214, either as part of a remote control app or

as separately downloadable item.
[0024] With reference now to Figure 9 such a setup
app, upon being invoked at step 902 may initially request
that the user place all of the appliances to be controlled
into a known state, e.g., powered on, in order to enable
the appliance detection and/or testing steps which follow.
Next, at step 904 the setup app may determine the iden-
tity of those appliances which are CEC-enabled. This
may be accomplished by communicating a request to the
associated UCE, which at step 906 which may cause the
UCE programming to scan connected HDMI devices for
appliances which are CEC-enabled and/or identifiable
via interaction over the HDMI interface, for example as
described in co- pending U.S. Patent Application No.
13/198,072, of like assignee, and communicate such ap-
pliance identities to the setup application. Thereafter, at
step 904 the setup application may determine if additional
non-CEC appliances are connected to the UCE device
via the HDMI interface. This may be accomplished by
requesting the UCE programming to scan for any further
HDMI
connections at step 910 and communicate the findings
back to the setup application. Though not illustrated, it
will be appreciated that where appropriate for a particular
embodiment the UCE programming may conduct similar
scans to in order to discover appliances connected via
Ethernet, USB, Bluetooth, RF4CE, WiFi etc., where such
interfaces may be provisioned to a UCE.
[0025] Thereafter, at step 912 the setup application
may display a listing of detected appliances (both iden-
tified and not yet identified) to the user. At step 914, the
user may be prompted to enter appliance identifying in-
formation for those HDMI or otherwise connected appli-
ances which were detected but not identified, as well as
identifying information regarding any additional applianc-
es which may form part of the system to be controlled
but are not discoverable as described above (for example
appliances such as AV receiver 120 or CD player 408
which may be responsive only to unidirectional IR com-
mands). Without limitation, such identifying information
may take the form of user-entered data such as an ap-
pliance type, brand and model number, or a setup code
from a listing in a user guide; or may take the form of
scanned or electronic information such as a digital picture
of the appliance itself or of a bar code, QR code, or the
like associated with appliance; near field acquisition of
RFID tag data; etc.; or any combination thereof as ap-
propriate for a particular embodiment.
[0026] Once appropriate identifying information has
been acquired, at step 916 the setup app may commu-
nicate that information to a database server, for example
server 206, for performance of step 918, comprising iden-
tification of and retrieval of command codeset and capa-
bility data corresponding to the identified appliances from
a database 207, and provision of this data to the setup
application for processing and ultimate transfer to the
UCE device. As will be appreciated, the transferred code-
set data may comprise complete command data values
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and formatting information, may comprise pointers to
command data values and formatting information already
stored in the memories 502 and/or 802/804 of the UCE
or the device upon which the setup application is currently
resident, or a combination thereof. Where necessary, for
example when database 207 may contain alternate code-
sets for an identified appliance, or where uncertainty ex-
ists regarding a particular appliance model number, etc.,
at steps 920, 922, and 924 various control paradigms
and/or command data sets may be tested against the
appliances to be controlled. Such testing may take the
form of soliciting user response to effects observable
commands, monitoring of HDMI interface status changes
as described for example in U.S. Patent Application No.
13/240,604, of like assignee and incorporated herein by
reference in its entirety, or any other method as conven-
ient for a particular application. Once appropriate code-
sets have been fully determined, at steps 926,928 and
930 a suitable preferred command matrix, for example
as illustrated in Figure 7, may be constructed and stored
into the memory 502 of exemplary UCE device 100, the
matrix being constructed by considering the communi-
cation capabilities and functionalities of the devices iden-
tified via the above-described processes.
[0027] In order to select the optimum command meth-
od for each function of each configured appliance any
suitable method may be utilized, for example a system-
wide prioritization of command media and methods by
desirability (e.g. apply IP, CEC, IR in descending order);
appliance-specific command maps by brand and/or mod-
el; function-specific preference and/or priority maps (e.g.
all volume function commands via IR where available);
etc.; or any combination thereof. The exact selection of
command method priorities or mapping may take into
account factors such connection reliability, e.g. wired ver-
sus wireless, bidirectional versus unidirectional commu-
nication, etc.; speed of command transmission or exe-
cution; internal priorities within an appliance, e.g. re-
ceived IP received packets processed before CEC pack-
ets, etc.; type of protocol support (e.g. error correction
versus error detection; ack/nak, etc.); or any other factors
which may applied in order to achieve optimum perform-
ance of a particular embodiment.
[0028] As will be appreciated, the construction of said
preferred command matrix may be performed at the da-
tabase server or within the setup application, or a com-
bination thereof, depending on the particular embodi-
ment. Once a preferred command matrix has been final-
ized and stored in the UCE device, at step 932 a series
of desired appliance configurations associated with spe-
cific user activities may be configured and stored into the
UCE device, as will be now be described.
[0029] Upon completion and storage of a preferred
command matrix, an exemplary setup application may
subsequently guide a user through a series of steps in
order to establish the desired appliance configurations
for a series of possible activities. With reference to Figure
10, at step 1002, the user may be presented with a list

of possible activities, e.g., "Watch TV", "Watch a movie",
"Listen to music", etc. In some embodiments, the user
may also be able to edit activity titles and/or create ad-
ditional user defined activities. At step 1004 a user may
select a particular activity for configuration, for example
"Watch TV". At step 1006, the user may be prompted to
identify the content source for the activity being config-
ured, for example cable STB/DVR 110 for the exemplary
"Watch TV" activity. Such a prompt may take the form of
a listing of eligible appliances as determined during the
foregoing appliance set up steps; explicit user entry of
an appliance type; etc. Next, at steps 1008 the user may
be prompted in a similar manner to select video and audio
rendering appliances for use in this activity, for example
TV 106 and AVR receiver 120 respectively. Depending
upon the system topography and the interfaces in use
(i.e. HDMI/CEC, IP, analog, etc.) the set up application
in concert with UCE programming may be able to ascer-
tain which input port of each rendering appliance is at-
tached to the content source appliance identified for this
activity and/or if any intermediate switching appliance is
in use (for example AV receiver 420 of the system illus-
trated in Figure 4). Where such information is obtainable,
the set up application may automatically create all or part
of an appropriate rendering device input selection for the
activity being configured. If not, at steps 1008 and 1010,
the user may be additionally requested to identify the
applicable content route(s) to the rendering appliances,
e.g., input port numbers, presence of intermediate
switches, etc. During or upon conclusion of steps 1004
through 1010, the set up application may construct an
activity matrix, for example as illustrated in Figure 11. By
way of example, activity matrix 1100 for a "Watch TV"
activity may comprise a series of cells, for example 1110
or 1112, each corresponding to a desired configuration
of a particular state 1106 or function 1108 of a specific
appliance 1104 during the specified activity. By way of
example, cell 1110 may indicate that the input of AV re-
ceiver 120 is to be set to "S/PDIF2", while cells 1112 and
1114 may indicate that transport function commands
(e.g., "play", "pause", "fast forward" etc.) are to be direct-
ed to STB/DVR 110 and not to DVD 114. In this regard,
it will be appreciated that while in some embodiments
the assignment of functions such as, for example, volume
control, to specific appliances during a particular activity
may be performed within an individual controlling device,
i.e., the controlling device may determine the appliance
to which volume control commands are to be directed,
in a preferred embodiment this assignment may be per-
formed within the UCE, thereby ensuring consistency
across each activity when multiple controlling devices
are present in an environment, for example devices 102
and 104 of the environment illustrated in Figure 1.
[0030] Returning now to Figure 10, at steps 1014 and
1016 the newly-constructed activity matrix 1100 may be
tested by causing the UCE programming, utilizing pre-
ferred command matrix 700, to issue the commands nec-
essary to place the identified appliances into the desired
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state and thereafter receiving verification at step 1018
that the desired activity was successfully initiated. It will
be appreciated that such verification may comprise, for
example, detection and reporting of HDMI or other con-
tent streams and/or appliance status by UCE program-
ming by directly monitoring CEC status or by using meth-
ods such as described for example in U.S. Patent Appli-
cation No. 13/240,604; solicitation of user input confirm-
ing correct operation; monitoring for presence or absence
of analog input signals; recording of appliance status or
error messages; etc.; or any combination thereof as ap-
propriate for a particular embodiment.
[0031] If testing is unsuccessful, at step 1018 the set
up application may return to step 1002 to allow reconfig-
uration of that activity and/or definition of alternative ac-
tivities. If testing was successful, at steps 1020 and 1022
the completed activity matrix, for example 1100 as illus-
trated in Figure 11, may be transferred to the UCE 100
for storage in UCE memory 502. Thereafter, at step 1024
the user may be offered the opportunity to return to step
1002 to define additional activity configurations, for ex-
ample 1101,1102 as illustrated in Figure 11, or to exit the
activity configuration process.
[0032] With reference now to Figure 13, the series of
steps performed by the UCE programming in order to
convey a function command to an appliance in accord-
ance with a command request 1300 received from a con-
trolling device such as remote control 102 or 200, smart
device 104 or 202, etc., or in accordance with an internally
generated requirement resulting from receipt of an activ-
ity request (as will be described hereafter) may initially
comprise retrieval from a preferred command matrix that
data element which corresponds to the requested com-
mand and target appliance. By way of specific example,
receipt of a "TV power on" request from remote control
102 or the like at a UEC provisioned with the preferred
command matrices illustrated in Figure 7 may cause re-
trieval of data element 720, indicating that the command
is to be communicated to the TV appliance, e.g., televi-
sion 106, using an HDMI CEC command. At step 1304,
the UCE programming may determine if the retrieved val-
ue constitutes a null element. If so, the referenced appli-
ance does not support the requested command and ac-
cordingly at step 1314 an error message may be gener-
ated and the process thereafter terminated. As will be
appreciated, the exact nature of such an error message
may depend upon the particular embodiment and/or the
requesting controlling device: for example, if the request
originated from a controlling device which is in bidirec-
tional communication with the UCE the error may be com-
municated back to the requesting device for action, i.e.,
display to the user, illuminate a LED, activate a buzzer,
etc. as appropriate. Alternatively, in those embodiments
where a UCE is incorporated into an appliance, that ap-
pliance’s front panel display may be utilized.
[0033] If the retrieved preferred command matrix ele-
ment data is valid, at step 1306 the UCE may communi-
cate the corresponding function command to the target

appliance using the indicated command value and trans-
mission method, e.g., for the exemplary data element
720 this may comprise issuing a CEC "power on" com-
mand to CEC logical device address zero (TV) via the
UCE HDMI interface 508. Once the command has been
issued, at step 1308 the UCE programming may deter-
mine if the communication interface and protocol used
in issuing the command provides for any confirmation
mechanism, i.e., explicit acknowledgement of receipt,
monitoring of HDMI status on an interface, detection of
a media stream or HDCP handshake, etc. If not, for ex-
ample the command was issued using a unidirectional
IR signal and no other confirmation means such as power
or input signal monitoring is available, the UCE program-
ming may simply assume that the command was suc-
cessful and processing is complete. If however confirma-
tion means exists, at step 1310 the UCE programming
may wait to determine if the command was successfully
executed. Once positive confirmation is received,
processing is complete. If no confirmation or a negative
confirmation is received, at step 1312 the UCE program-
ming may determine if an alternative method is available
to communicate the command to the target appliance.
Returning to the specific example presented above this
may comprise accessing a secondary command matrix
716 in order to determine if an alternative communication
method is available for the specific function, e.g., "TV
power on." If an alternative does exist, at step 1316 the
substitute command value and transmission method may
be retrieved and processing may return to step 1306 to
initiate an alternative attempt. Returning again to the spe-
cific example, if the CEC "power on" command corre-
sponding to data element 720 of matrix 700 issued to TV
106 cannot be confirmed, an IR "power on" command
encoded according to SIRCS (Sony Infrared Control Sys-
tem) in correspondence with the equivalent data element
in secondary matrix 716 may be attempted as a substi-
tute.
[0034] In addition to relaying individual command re-
quests as described above, an exemplary UCE may also
support activity selection, whereby receipt of a single us-
er request from a controlling device may cause a series
of commands to be issued to various appliances in order
to configure a system appropriately for a particular user
activity, such as for example, watching television. To this
end a set of matrices defining desired equipment states
suitable to various activities, for example as illustrated at
1100 through 1102 of Figure 11, may be stored in UCE
memory 502 for access by UCE programming when ex-
ecuting such a request. As illustrated in Figure 12, in
some embodiments the programming of an exemplary
UCE may maintain an additional matrix 1200 represent-
ative of the current state of the controlled appliances,
arranged for example by appliance 1202 and by opera-
tional state 1204. By way of example, data elements 1206
and 1208 in the illustrative table 1200 may indicate that
TV 106 is currently powered on (1208) with HDMI port
number 2 selected as the input (1206). The data contents
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of the elements in such a table may be maintained in any
convenient manner as appropriate to a particular embod-
iment, for example without limitation retrieval of HD-
MI/CEC status; monitoring input media streams and/or
HDCP status; measuring power consumption; construc-
tion of a simulated appliance state such as described for
example in U.S. Patent 6,784,805; etc.; or any combina-
tion thereof. In the case of certain appliances, such as
for example AV receiver 120 which may be controllable
only via unidirectional IR, the current state of the appli-
ance may not be discernible. In such cases, a null data
element 1210 maybe entered into exemplary matrix 1200
to indicate that this appliance may require configuration
using discrete commands only and/or user interaction.
As will be appreciated, in some embodiments the data
contents of the illustrative table may be maintained in
memory 502 on an ongoing basis by UCE programming,
while in other embodiments this data may be gathered
"on the fly" at the time the activity request is being proc-
essed. Combinations of these methods may also be
used, for example "on the fly" gathering for appliances
connected via an HDMI bus combined with maintenance
of a simulated state for appliances controlled via IR sig-
nals.
[0035] In order to configure a group of appliances for
a desired activity, UCE programming may compare a de-
sired state matrix, for example 1100, to a current state
matrix, for example 1200, element by element, issuing
commands as necessary to bring appliances to the de-
sired state. By way of example, an exemplary series of
steps which may be performed by the programming of a
UCE in order to effect a "Watch TV" activity configuration
will now be presented in conjunction with Figure 14. For
the purposes of this example, the reader may also wish
to reference the equipment configuration of Figure 1 and
the activity and current state matrices 1100 and 1200 of
Figures 11 and 12.
[0036] Upon receipt of a "Watch TV" request 1400, at
step 1402 the exemplary UCE programming may access
an applicable appliance state matrix 1100. Next, at step
1404 it may be determined by the UCE programming
whether the present "power" state of TV 106 as indicated
by current state matrix 1200 matches the desired state
stored in the corresponding data element of matrix 1100.
If the states match, processing may continue at step
1408. If the states do not match, at step 1406 a "power
on" command may be communicated to TV 106. As will
be appreciated from the earlier discussion in conjunction
with Figure 13 and inspection of exemplary preferred
command matrix 700, in the illustrative system commu-
nication of the "power on" command to TV 106 may com-
prise a CEC command issued over HDMI connection
112. Next, at step 1408 a "mute" command may be com-
municated to TV 106, since element 1116 of illustrative
matrix 1100 indicates that TV106 is not the primary audio
rendering appliance. In accordance with preferred com-
mand matrix 700, communication of the "mute" command
to TV 106 may comprise an IR transmission 114. There-

after, at steps 1410,1412 the active input of TV 106 may
be set to "HDMI1" via a CEC command, and at steps
1414,1416 a CEC "power on" command may be com-
municated to STB/DVR 110 if that appliance is not al-
ready powered on. At step 1418, the exemplary UCE
programming may set an internal status to indicate that
future transport command requests (e.g., play, pause,
FF, etc.) should be routed to STB/DVR 110, as indicated
by element 1112 of matrix 1100. Thereafter, at steps
1420,1422 a CEC "power off’ command may be commu-
nicated to STB/DVR 108 if that appliance is not already
powered off. Thereafter, at steps 1424 and 1426 "power
on" and "input S/PDIF2" commands may be communi-
cated to AV receiver 120 via IR signals. As will be appre-
ciated, it may not be possible to determine the current
status of AV receiver 120, as indicated for example by
elements 1210 and 1220 of matrix 1200, and accordingly
so-called "discrete," or explicit, function commands may
be issued which may establish the desired status regard-
less of the current state of the appliance. Finally, at step
1428 the exemplary UCE programming may set an in-
ternal status to indicate that future volume control com-
mand requests (e.g. volume up/down, mute) should be
routed to AV receiver 120, as indicated by element 1118
of matrix 1100, where after processing of the activity re-
quest is complete.
[0037] As noted above, the exemplary UCE may also
support activity selection, whereby receipt of a single us-
er request from a smart device may cause a series of
commands to be issued to various appliances in order
to configure a system appropriately for one or more user
activities, such as "watch TV," "watch movie," "listen to
music," etc. To setup the user interface of the smart de-
vice to support such macro command functionality, an
exemplary method is illustrated in Fig. 15. More particu-
larly, with reference to Fig. 15, upon invocation of a setup
app at step 1502 a user may be requested to place all of
the appliances to be controlled into a known state, e.g.,
powered on or already joined in a wireless network, in
order to enable the appliance detection and/or testing
steps which follow. Next, at step 1504 the setup app may
determine the identity of those appliances which are
CEC-enabled or IP enabled. This may be accomplished
by communicating a request to the associated UCE,
which at step 1506 may cause the UCE programming to
scan connected HDMI devices for appliances which are
CEC-enabled and/or identifiable via interaction over the
HDMI interface, for example as described in co-pending
U.S. Patent Application No. 13/198,072, of like assignee,
and communicate such appliance identities to the setup
application. Next, at step 1508 the setup app may also
determine if the appliances has any associated icon in-
formation (for example stored as metadata on the appli-
ance, available from a remote server, or the like) as well
as information related to interface connection types, e.g.,
WI- FI, HDMI input/output, for use in the creation of sup-
ported macros. If the icon information is available, the
icon information may be sent to the smart device by the
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appliance and/or retrieved by the smart device using oth-
er information provided by the appliance as appropriate
as shown in step 1526. An icon corresponding to the icon
information may then be automatically added to the user
interface of the smart device whereupon an activation of
the added icon may be used to provide access to com-
mand and control functionalities associated with the cor-
responding controllable device, including commands in
the form of a listing of automatically generated macros
available for that controllable device as described below.
Thus, icon information provided to the smart device may
be used in connection with information stored on the
smart device, stored in the internet cloud and/or at a re-
mote server to automatically add an icon to the user in-
terface of the smart device where the icon can be in the
form of a logo for the controllable appliance, icons in the
form of logos for content (e.g., television station logos)
that can be accessed via the controllable appliance, etc.
In a further illustrative embodiment, icons may function
as soft keys which may be selected to cause the per-
formance of a further action for example, to display a
device control page (e.g., to present television control
soft keys such as channel up, channel down, etc.), cause
the transmission of commands, etc. as described for ex-
ample in U.S. Patent Application No. 10/288,727, (now
U.S. Patent 7,831,930) of like assignee, or any other
method as convenient for a particular application.
[0038] The setup application then continues to step
1510 (after scanning for CEC connected appliances as
discussed above) whereat the setup application may next
determine if additional non-CEC appliances are connect-
ed to the UCE device via the HDMI interface. This may
be accomplished by requesting the UCE programming
to scan for any further HDMI connections at step 1512
and communicate the findings back to the setup applica-
tion. Though not illustrated, it will be appreciated that,
where appropriate for a particular embodiment, the UCE
programming may conduct similar scans in order to dis-
cover appliances connected via Ethernet, USB, Blue-
tooth, RF4CE, WiFi etc., where such interfaces may be
provisioned to a UCE.
[0039] Thereafter, at step 1514 the setup application
may display a listing of detected appliances (both iden-
tified and not yet identified) to the user. At step 1516, the
user may then be prompted to enter appliance identifying
information for those HDMI or otherwise connected ap-
pliances which were detected but not identified, as well
as identifying information regarding any additional appli-
ances which may form part of the system to be controlled
but which were not discoverable as described above (for
example appliances such as AV receiver 120 or CD play-
er 408 which may be responsive only to unidirectional IR
commands). Without limitation, such identifying informa-
tion may take the form of user-entered data such as an
appliance type, brand and model number, or a setup code
from a listing in a user guide; or may take the form of
scanned or electronic information such as a digital picture
of the appliance itself or of a bar code, QR code, or the

like associated with appliance; near field acquisition of
RFID tag data; MAC address; etc.; or any combination
thereof as appropriate for a particular embodiment.
[0040] Once appropriate identifying information has
been acquired, at step 1518 the setup app may commu-
nicate that information to a database server, for example
server 206, for performance of step 1520 in which the
database server uses the identification information to re-
trieve icon information as needed (e.g., when such data
was not obtainable from the appliance), command infor-
mation as discussed previously, and in step 1522, to au-
tomatically generate macros which correspond to the ap-
pliance or a plurality of appliances considering their ca-
pability data as maintained in a database 207 and/or as
retrieved from the appliances. Any such data gathered
from and/or created by the server 206 will then be provi-
sioned to the setup application for processing and ulti-
mate transfer to the smart device and/or UCE as required.
As will be appreciated, the transferred information and/or
metadata may comprise complete command data val-
ues, appliance input/output data and current status, for-
matting information, pointers to command data values
and formatting information already stored in the memo-
ries 502 and/or 802/804 of the UCE or the device upon
which the setup application is currently resident, etc.
Where necessary, for example when database 207 may
contain alternate codesets, icon metadata, or macro in-
formation for an identified appliance, or where uncertain-
ty exists regarding a particular appliance model number,
etc., at steps 1528, 1530, and 1522 various control par-
adigms and/or command data sets may be tested against
the appliances to be controlled. Such testing may take
the form of soliciting user response to effects observable
commands, monitoring of HDMI interface status changes
as described for example in U.S. Patent Application No.
13/240,604, of like assignee, or any other method as con-
venient for a particular application. Once appropriate
codesets and macro operations have been fully deter-
mined, at steps 1528 and 1530 a suitable preferred user
profile 1524, may be constructed and stored into the
memory 502 of exemplary UCE device 100, the user pro-
file 1524 being constructed by considering the commu-
nication capabilities and functionalities of the devices
identified via the above-described processes.
[0041] In order to select the optimum command meth-
od for each function of each configured appliance any
suitable method may be utilized, for example a system-
wide prioritization of command media and methods by
desirability (e.g. apply IP, CEC, IR in descending order);
appliance-specific command maps by brand and/or mod-
el; function-specific preference and/or priority maps (e.g.
all volume function commands via IR where available);
etc.; or any combination thereof. The exact selection of
command method priorities or mapping may take into
account factors such connection reliability, e.g. wired ver-
sus wireless, bidirectional versus unidirectional commu-
nication, etc.; speed of command transmission or exe-
cution; internal priorities within an appliance, e.g. re-
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ceived IP received packets processed before CEC pack-
ets, etc.; type of protocol support (e.g. error correction
versus error detection; ack/nak, etc.); or any other factors
which may applied in order to achieve optimum perform-
ance of a particular embodiment.
[0042] As will be appreciated, the construction of said
user profile 1524 may be performed at the database serv-
er or within the setup application, or a combination there-
of, depending on the particular embodiment.
[0043] While various concepts have been described in
detail, it will be appreciated by those skilled in the art that
various modifications and alternatives to those concepts
could be developed in light of the overall teachings of the
disclosure. For example, in an alternate embodiment of
UCE functionality, in place of a preferred command ma-
trix such as illustrated in Figure 7, the programming of
an exemplary UCE may utilize a command prioritization
list, for example a prioritization list "IP, CEC, IR" may
cause the UCE programming to first determine if the re-
quested command can be issued using Internet Protocol,
only if not, then determine if the requested command can
be issued using a CEC command over the HDMI inter-
face, and only if not, then attempt to issue the requested
command via an infrared signal. Such a prioritization re-
flects an exemplary preference of using bi-directional
communication protocols over uni-directional communi-
cation protocols over line of sight communication proto-
cols, e.g., IR, when supported by the intended target ap-
pliance.
[0044] Further, while described in the context of func-
tional modules and illustrated using block diagram for-
mat, it is to be understood that, unless otherwise stated
to the contrary, one or more of the described functions
and/or features may be integrated in a single physical
device and/or a software module, or one or more func-
tions and/or features may be implemented in separate
physical devices or software modules. It will also be ap-
preciated that a detailed discussion of the actual imple-
mentation of each module is not necessary for an ena-
bling understanding of the invention. Rather, the actual
implementation of such modules would be well within the
routine skill of an engineer, given the disclosure herein
of the attributes, functionality, and inter-relationship of
the various functional modules in the system. Therefore,
a person skilled in the art, applying ordinary skill, will be
able to practice the invention set forth in the claims with-
out undue experimentation. It will be additionally appre-
ciated that the particular concepts disclosed are meant
to be illustrative only and not limiting as to the scope of
the invention which is to be given the full breadth of the
appended claims and any equivalents thereof.

Claims

1. A method for controlling a functional operation of an
intended target appliance (106, 108, 112, 120), com-
prising:

in response to a detected presence of the in-
tended target appliance (106, 108, 112, 120)
within a logical topography of controllable appli-
ances using identity information associated with
the intended target appliance to automatically
add to a graphical user interface of a controlling
device (200, 202) an icon representative of the
intended target appliance and to create at a Uni-
versal Control Engine (100) a listing of commu-
nication methods for use in controlling corre-
sponding functional operations of the intended
target appliance (106, 108, 112, 120); and
in response to a sensed activation of the icon
representative of the intended target appliance
(106, 108, 112, 120) as added to the graphical
user interface of the controlling device (200,
202) causing the controlling device to be placed
into an operating state appropriate for control-
ling functional operations of the intended target
appliance while causing the Universal Control
Engine (100) to use at least one of a plurality of
communication methods in the listing of com-
munication methods that has been associated
with the intended target appliance to transmit to
the intended target appliance at least one com-
mand to place the intended target appliance into
a predetermined operating state,
wherein placing the controlling device (200, 202)
into an operating state appropriate for control-
ling functional operations of the intended target
appliance (106, 108, 112, 120) comprises caus-
ing the controlling device to display a graphical
user interface page having activable icons rep-
resentative of controllable functions of the in-
tended target appliance, wherein the activable
icons of the graphical user interface page com-
prise activable icons having logos representa-
tive of media content that is accessible via the
intended target appliance (106, 108, 112, 120),
and wherein the logos representative of media
content that is accessible via the intended target
appliance are automatically populated on the
activable icons via use of the identity information
associated with the intended target appliance
(106, 108, 112, 120).

2. The method as recited in claim 1, wherein the identity
information includes icon metadata that is provided
to the controlling device (200, 202) from the intended
target appliance (106, 108, 112, 120) and wherein
the controlling device (200, 202) uses the icon meta-
data to automatically add the icon representative of
the intended target appliance to the graphical user
interface of the controlling device.

3. The method as recited in claim 1, wherein the identity
information includes icon metadata that is provided
to the controlling device (200, 202) from a remotely
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located server device and wherein the controlling de-
vice uses the icon metadata to automatically add the
icon representative of the intended target appliance
to the graphical user interface of the controlling de-
vice.

4. The method as recited in claim 1, wherein, in re-
sponse to the sensed activation of the icon repre-
sentative of the intended target appliance (106, 108,
112, 120) as added to the graphical user interface
of the controlling device (200, 202), the Universal
Control Engine (100) is caused to execute an auto-
matically generated macro command sequence to
place at least one additional controllable appliance
within the logical topography of controllable appli-
ances into a corresponding predetermined operating
state.

5. The method as recited in claim 1, wherein the con-
trolling device (200, 202) comprises a smart phone
or a tablet computing device.

6. The method as recited in claim 1, comprising causing
the controlling device (200, 202) to detect the pres-
ence of the intended target appliance (106, 108, 112,
120) within the logical topography of controllable ap-
pliances.

7. The method as recited in claim 6, wherein a commu-
nication exchanged via use of a Bluetooth commu-
nication protocol is used by the controlling device
(200, 202) to detect the presence of the intended
target appliance (106, 108, 112, 120) within the log-
ical topography of controllable appliances.

8. The method as recited in claim 6, comprising placing
the intended target appliance (106, 108, 112, 120)
into a predetermined state to facilitate detection of
the intended target appliance within the logical to-
pography of controllable appliances.

9. The method as recited in claim 1, comprising detect-
ing by an appliance having the Universal Control En-
gine (100) the presence of the intended target appli-
ance (106, 108, 112, 120) within the logical topog-
raphy of controllable appliances.

10. The method as recited in claim 9, wherein a commu-
nication exchanged via use of a Bluetooth commu-
nication protocol is used by the appliance having the
Universal Control Engine (100) to detect the pres-
ence of the intended target appliance within the log-
ical topography of controllable appliances.

11. The method as recited in claim 1, comprising prompt-
ing a user to provide data indicative of the identity
information associated with the intended target ap-
pliance in response to a detected presence of the

intended target appliance within a logical topography
of controllable appliances.

12. The method as recited in claim 1, wherein the intend-
ed target device comprises the Universal Control En-
gine (100).

Patentansprüche

1. Verfahren zum Steuern eines funktionellen Betriebs
eines beabsichtigten Zielgeräts (106, 108, 112, 120),
umfassend:

als Reaktion auf ein erfasstes Vorhandensein
des beabsichtigten Zielgeräts (106, 108, 112,
120) innerhalb einer logischen Topographie
steuerbarer Geräte, Verwenden von Identitäts-
informationen, die dem beabsichtigten Zielgerät
zugeordnet sind, um automatisch ein Symbol,
das für das beabsichtigte Zielgerät repräsentativ
ist, zu einer grafischen Benutzeroberfläche ei-
ner Steuervorrichtung (200, 202) hinzuzufügen,
und um an einem Universalsteuermotor (100)
eine Liste von Kommunikationsverfahren zur
Verwendung bei einem Steuern entsprechen-
der funktionellen Betriebe des beabsichtigten
Zielgeräts (106, 108, 112, 120) zu erstellen; und
als Reaktion auf ein abgetastetes Aktivieren des
Symbols, das für das beabsichtigte Zielgerät
(106, 108, 112, 120) repräsentativ ist, wie zu der
grafischen Benutzeroberfläche der Steuervor-
richtung (200, 202) hinzugefügt, Veranlassen
der Steuervorrichtung, in einen Betriebszustand
versetzt zu werden, der zum Steuern von funk-
tionellen Betrieben des beabsichtigten Zielge-
räts geeignet ist, während der Universalsteuer-
motor (100) veranlasst wird, wenigstens eines
von mehreren Kommunikationsverfahren in der
Liste von Kommunikationsverfahren zu verwen-
den, die dem beabsichtigten Zielgerät zugeord-
net worden ist, um wenigstens einen Befehl an
das beabsichtigte Zielgerät zu übertragen, um
das beabsichtigte Zielgerät in einen vorbe-
stimmten Betriebszustand zu versetzen, wobei
das Versetzen der Steuervorrichtung (200, 202)
in einen Betriebszustand, der zum Steuern von
funktionellen Betrieben des beabsichtigten Ziel-
geräts (106, 108, 112, 120) geeignet ist, das
Veranlassen der Steuervorrichtung umfasst, ei-
ne grafische Benutzeroberflächenseite mit akti-
vierbaren Symbolen anzuzeigen, die für steuer-
bare Funktionen des beabsichtigten Zielgeräts
repräsentativ sind, wobei die aktivierbaren Sym-
bole der grafischen Benutzeroberflächenseite
aktivierbare Symbole mit Logos umfassen, die
für Medieninhalte repräsentativ sind, die über
das beabsichtigte Zielgerät (106, 108, 112, 120)
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zugänglich sind, und wobei die Logos, die für
Medieninhalte repräsentativ sind, die über das
beabsichtigte Zielgerät zugänglich sind, auto-
matisch auf den aktivierbaren Symbolen durch
Verwenden der Identitätsinformationen be-
stückt werden, die mit dem beabsichtigten Ziel-
gerät (106, 108, 112, 120) verknüpft sind.

2. Verfahren nach Anspruch 1, wobei die Identitätsin-
formationen Symbolmetadaten einschließen, die
der Steuervorrichtung (200, 202) von dem beabsich-
tigten Zielgerät (106, 108, 112, 120) bereitgestellt
werden, und wobei die Steuervorrichtung (200, 202)
die Symbolmetadaten verwendet, um das Symbol,
das für das beabsichtigte Zielgerät repräsentativ ist,
automatisch zu der grafischen Benutzeroberfläche
der Steuervorrichtung hinzuzufügen.

3. Verfahren nach Anspruch 1, wobei die Identitätsin-
formationen Symbolmetadaten einschließen, die an
die Steuervorrichtung (200, 202) von einer entfernt
befindlichen Servervorrichtung bereitgestellt wer-
den, und wobei die Steuervorrichtung die Symbol-
metadaten verwendet, um das Symbol, das für das
beabsichtigte Zielgerät repräsentativ ist, automa-
tisch zu der grafischen Benutzeroberfläche der Steu-
ervorrichtung hinzuzufügen.

4. Verfahren nach Anspruch 1, wobei der Universal-
steuermotor (100) als Reaktion auf ein abgetastetes
Aktivieren des Symbols, das für das beabsichtigte
Zielgerät (106, 108, 112, 120) repräsentativ ist, wie
zu der grafischen Benutzeroberfläche der Steuer-
vorrichtung (200, 202) hinzugefügt, veranlasst wird,
eine automatisch erzeugte Makrobefehlssequenz
auszuführen, um wenigstens ein zusätzliches steu-
erbares Gerät innerhalb der logischen Topographie
steuerbarer Geräte in einen entsprechenden vorbe-
stimmten Betriebszustand zu versetzen.

5. Verfahren nach Anspruch 1, wobei die Steuervor-
richtung (200, 202) ein Smartphone oder eine Tab-
let-Rechenvorrichtung umfasst.

6. Verfahren nach Anspruch 1, umfassend das Veran-
lassen der Steuervorrichtung (200, 202), das Vor-
handensein des beabsichtigten Zielgeräts (106, 108,
112, 120) innerhalb der logischen Topographie steu-
erbarer Geräte zu erfassen.

7. Verfahren nach Anspruch 6, wobei eine Kommuni-
kation, die durch Verwenden eines Bluetooth-Kom-
munikationsprotokolls ausgetauscht wird, durch die
Steuervorrichtung (200, 202) verwendet wird, um
das Vorhandensein des beabsichtigten Zielgeräts
(106, 108, 112, 120) innerhalb der logischen Topo-
graphie steuerbarer Geräte zu erfassen.

8. Verfahren nach Anspruch 6, umfassend das Verset-
zen des beabsichtigten Zielgeräts (106, 108, 112,
120) in einen vorbestimmten Zustand, um das Er-
fassen des beabsichtigten Zielgeräts innerhalb der
logischen Topographie steuerbarer Geräte zu er-
leichtern.

9. Verfahren nach Anspruch 1, umfassend das Erfas-
sen des Vorhandenseins des beabsichtigten Zielge-
räts (106, 108, 112, 120) innerhalb der logischen To-
pographie steuerbarer Geräte durch ein Gerät mit
dem Universalsteuermotor (100).

10. Verfahren nach Anspruch 9, wobei eine Kommuni-
kation, die durch Verwenden eines Bluetooth-Kom-
munikationsprotokolls ausgetauscht wird, durch das
Gerät mit dem Universalsteuermotor (100) verwen-
det wird, um das Vorhandensein des beabsichtigten
Zielgeräts innerhalb der logischen Topographie
steuerbarer Geräte zu erfassen.

11. Verfahren nach Anspruch 1, umfassend ein Auffor-
dern eines Benutzers, Daten bereitzustellen, die die
Identitätsinformationen angeben, die mit dem beab-
sichtigten Zielgerät verknüpft sind, als Reaktion auf
ein erfasstes Vorhandensein des beabsichtigten
Zielgeräts innerhalb einer logischen Topographie
steuerbarer Geräte.

12. Verfahren nach Anspruch 1, wobei die beabsichtigte
Zielvorrichtung den Universalsteuermotor (100) um-
fasst.

Revendications

1. Procédé de commande du fonctionnement d’un ap-
pareil cible prévu (106, 108, 112, 120), comprenant
les étapes consistant à :

utiliser des informations d’identité associées à
l’appareil cible prévu, en réponse à la détection
de la présence de l’appareil cible prévu (106,
108, 112, 120) dans une topographie logique
d’appareils commandables, pour ajouter auto-
matiquement une icône représentant l’appareil
cible prévu à une interface utilisateur graphique
d’un dispositif de commande (200, 202) et pour
créer, dans un moteur de commande universel
(100), une liste de procédés de communication
destinés à être utilisés pour commander le fonc-
tionnement correspondant de l’appareil cible
prévu (106, 108, 112, 120) ; et
mettre le dispositif de commande dans un état
de fonctionnement approprié, en réponse à la
détection de l’activation de l’icône représentant
l’appareil cible prévu (106, 108, 112, 120) ajou-
tée à l’interface utilisateur graphique du dispo-
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sitif de commande (200, 202), afin de comman-
der le fonctionnement de l’appareil cible prévu
tout en amenant le moteur de commande uni-
versel (100) à utiliser au moins l’un d’une plura-
lité de procédés de communication dans la liste
des procédés de communication associés à
l’appareil cible prévu pour transmettre à l’appa-
reil cible prévu au moins une commande per-
mettant de mettre l’appareil cible prévu dans un
état de fonctionnement prédéterminé,
l’action de mise du dispositif de commande (200,
202) dans un état de fonctionnement approprié
pour commander le fonctionnement de l’appa-
reil cible prévu (106, 108, 112, 120) consistant
à amener le dispositif de commande à afficher
une page d’interface utilisateur graphique com-
portant des icônes activables représentant des
fonctions commandables de l’appareil cible pré-
vu, les icônes activables de la page d’interface
utilisateur graphique comprenant des icônes ac-
tivables comportant des logos représentant le
contenu multimédia accessible via l’appareil ci-
ble prévu (106, 108, 112, 120), et les logos re-
présentant le contenu multimédia accessible via
l’appareil cible prévu étant automatiquement
agencés sur les icônes activables via l’utilisation
des informations d’identité associées à l’appa-
reil cible prévu (106, 108, 112, 120).

2. Procédé selon la revendication 1, dans lequel les
informations d’identité comprennent des métadon-
nées d’icône fournies au dispositif de commande
(200, 202) en provenance de l’appareil cible prévu
(106, 108, 112, 120), et dans lequel le dispositif de
commande (200, 202) utilise les métadonnées d’icô-
ne pour ajouter automatiquement l’icône représen-
tant l’appareil cible prévu à l’interface utilisateur gra-
phique du dispositif de commande.

3. Procédé selon la revendication 1, dans lequel les
informations d’identité comprennent des métadon-
nées d’icône fournies au dispositif de commande
(200, 202) en provenance d’un dispositif serveur dis-
tant, et dans lequel le dispositif de commande utilise
les métadonnées d’icône pour ajouter automatique-
ment l’icône représentant l’appareil cible prévu à l’in-
terface utilisateur graphique du dispositif de com-
mande.

4. Procédé selon la revendication 1, dans lequel, en
réponse à la détection de l’activation de l’icône re-
présentant l’appareil cible prévu (106, 108, 112, 120)
ajoutée à l’interface utilisateur graphique du dispo-
sitif de commande (200, 202), le moteur de comman-
de universel (100) est amené à exécuter une sé-
quence de macro-instructions générée automati-
quement pour mettre dans un état de fonctionne-
ment prédéterminé correspondant au moins un autre

appareil commandable se trouvant dans la topogra-
phie logique des appareils commandables.

5. Procédé selon la revendication 1, dans lequel le dis-
positif de commande (200, 202) comprend un télé-
phone intelligent ou un dispositif de tablette électro-
nique.

6. Procédé selon la revendication 1, consistant à ame-
ner le dispositif de commande (200, 202) à détecter
la présence de l’appareil cible prévu (106, 108, 112,
120) dans la topographie logique d’appareils com-
mandables.

7. Procédé selon la revendication 6, dans lequel le dis-
positif de commande (200, 202) utilise une commu-
nication échangée grâce à l’utilisation d’un protocole
de communication Bluetooth pour détecter la pré-
sence de l’appareil cible prévu (106, 108, 112, 120)
dans la topographie logique d’appareils commanda-
bles.

8. Procédé selon la revendication 6, consistant à la
mettre l’appareil cible prévu (106, 108, 112, 120)
dans un état prédéterminé afin de faciliter la détec-
tion de l’appareil cible prévu dans la topographie lo-
gique d’appareils commandables.

9. Procédé selon la revendication 1, consistant à dé-
tecter, au moyen d’un appareil comportant le moteur
de commande universel (100), la présence de l’ap-
pareil cible prévu (106, 108, 112, 120) dans la topo-
graphie logique d’appareils commandables.

10. Procédé selon la revendication 9, dans lequel l’ap-
pareil comportant le moteur de commande universel
(100) utilise une communication échangée grâce à
l’utilisation d’un protocole de communication Blue-
tooth pour détecter la présence de l’appareil cible
prévu dans la topographie logique d’appareils com-
mandables.

11. Procédé selon la revendication 1, consistant à inviter
un utilisateur à fournir des données indiquant les in-
formations d’identité associées à l’appareil cible pré-
vu en réponse à la détection de la présence de l’ap-
pareil cible prévu dans une topographie logique d’ap-
pareils commandables.

12. Procédé selon la revendication 1, dans lequel l’ap-
pareil cible prévu comprend le moteur de commande
universel (100).
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