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Description
Technical Field

[0001] The present invention is directed generally to
lighting control. More particularly, various inventive meth-
ods and apparatus disclosed herein relate to selecting,
based on user input to operate a particular light source,
a lighting scene from a plurality of lighting scenes for
implementation by a plurality of light sources.

Background

[0002] Digital lighting technologies, i.e., illumination
based on semiconductor light sources, such as light-
emitting diodes (LEDs), offer a viable alternative to tra-
ditional fluorescent, HID, and incandescent lamps. Func-
tional advantages and benefits of LEDs include high en-
ergy conversion and optical efficiency, durability, lower
operating costs, and many others. Recent advances in
LED technology have provided efficient and robust full-
spectrum lighting sources that enable a variety of lighting
effects in many applications. Some of the fixtures em-
bodying these sources feature a lighting module, includ-
ing one or more LEDs capable of producing different
colors, e.g., red, green, and blue, as well as a processor
for independently controlling the output of the LEDs in
order to generate a variety of colors and color-changing
lighting effects, for example, as discussed in detailin U.S.
Patent Nos. 6,016,038 and 6,211,626.
WO02016001780A1 discloses methods, systems and
computer-readable media or provided for implementing
a proxy for a legacy lighting control component. A lighting
unit may be polled for data indicative of a lighting state
of the lighting unit. It may be determined that the lighting
state of the lighting unit corresponds to a predetermined
lighting state. A predetermined lighting scene triggered
by transition of the lighting unit into the predetermined
lighting state may be identified, and one or more other
lighting units may be caused to implement the predeter-
mined lighting scene.

[0003] Aslightingtechnology advances and more light-
ing units and luminaires are becoming networked, it is
becoming more common for users to implement precon-
figured "lighting scenes" across multiple light sources,
rather than individually controlling each light source in
turn to achieve the desired overall effect. Networked lu-
minaires and/or lighting units may be controlled with mo-
bile computing devices such as smart phones, tablet
computers and/or wearable computing devices such as
smart glasses, smart watches, and so forth. However, a
user may not always have her mobile computing devices
handy when she wishes to select and/or implement a
lighting scene across a plurality of light sources. Indeed,
even though users are more commonly implementingrel-
atively complex lighting scenes across multiple light
sources, the users still desire that control be simple and
performable at relatively few locations, such as using a
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wall switch or operating a luminaire. Thus, there is a need
in the art to leverage the communication capabilities of
lighting units and/or luminaires to perform simplified light-
ing control.

Summary

[0004] The present invention is directed to a method
according to claim 1, a lighting system according to claim
9 and a lighting unit according to claim 13. The present
disclosure is directed to inventive methods and appara-
tus for selecting, based on user input to operate a par-
ticular light source, a lighting scene from a plurality of
lighting scenes for implementation by a plurality of light
sources. For example, a user may operate a single light
source (e.g., using a wall switch or by manipulating con-
trols on a luminaire) to cause that light source to emit a
desired light effect. At the same time, other light sources
(e.g., in the same room or nearby) may also be triggered
to each emit light that forms a respective portion of an
overall desired lighting scene.

[0005] Generally, in one aspect, a method for control-
ling a plurality of light sources may include: detecting
user input provided to control light emitted by a first light
source of the plurality of light sources; determining one
or more attributes of the user input;

[0006] Based on the one or more attributes of the user
input, selecting a first lighting scene from a plurality of
lighting scenes implementable at least in part by multiple
light sources of the plurality of light sources other than
the first light source; and implementing the selected light-
ing scene at least in part on two or more light sources of
the plurality of light sources other than the first light
source. In some embodiments, the method may further
include determining a context in which the user input is
detected. In some such embodiments, electing the first
lighting scene from the plurality of lighting scenes may
be further based on the context in which the user input
is detected. In some versions, the context may include a
time of day at which the user input was provided.
[0007] Insome embodiments, the method may further
include determining one or more attributes of the first
light source, and selecting the first lighting scene from
the plurality of lighting scenes may be further based on
the one or more attributes of the firstlight source. In some
versions, the one or more attributes of the firstlight source
comprise a purpose for which the first light source is in-
tended. In some versions, the one or more attributes of
the first light source may include an identifier associated
with the firstlight source. In some embodiments, the iden-
tifier distinguishes the first light source among the plural-
ity of light sources.

[0008] In some embodiments, the plurality of light
sources are linearly disposed on a linear LED array. In
some embodiments, the method may further include
communicating the one or more attributes of the user
input to the plurality of light sources over one or more
networks. In some embodiments, the method may further
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include communicating the selected first lighting scene
from a plurality of lighting scenes to the plurality of light
sources over one or more networks.

[0009] As used herein for purposes of the present dis-
closure, the term "LED" should be understood to include
any electroluminescent diode or other type of carrier in-
jection/junction-based system that is capable of gener-
ating radiation in response to an electric signal. Thus,
the term LED includes, but is not limited to, various sem-
iconductor-based structures that emit light in response
to current, light emitting polymers, organic light emitting
diodes (OLEDs), electroluminescent strips, and the like.
In particular, the term LED refers to light emitting diodes
of all types (including semi-conductor and organic light
emitting diodes) that may be configured to generate ra-
diation in one or more of the infrared spectrum, ultraviolet
spectrum, and various portions of the visible spectrum
(generally including radiation wavelengths from approx-
imately 400 nanometers to approximately 700 nanome-
ters). Some examples of LEDs include, but are notlimited
to, various types of infrared LEDs, ultraviolet LEDs, red
LEDs, blue LEDs, green LEDs, yellow LEDs, amber
LEDs, orange LEDs, and white LEDs (discussed further
below). It also should be appreciated that LEDs may be
configured and/or controlled to generate radiation having
various bandwidths (e.g., full widths at half maximum, or
FWHM) for a given spectrum (e.g., narrow bandwidth,
broad bandwidth), and a variety of dominantwavelengths
within a given general color categorization.

[0010] For example, one implementation of an LED
configured to generate essentially white light (e.g., a
white LED) may include a number of dies which respec-
tively emit different spectra of electroluminescence that,
in combination, mix to form essentially white light. In an-
other implementation, a white light LED may be associ-
ated with a phosphor material that converts electrolumi-
nescence having a first spectrum to a different second
spectrum. In one example of this implementation, elec-
troluminescence having a relatively short wavelength
and narrow bandwidth spectrum "pumps" the phosphor
material, which in turn radiates longer wavelength radi-
ation having a somewhat broader spectrum.

[0011] It should also be understood that the term LED
does not limit the physical and/or electrical package type
of an LED. For example, as discussed above, an LED
may refer to a single light emitting device having multiple
dies that are configured to respectively emit different
spectra of radiation (e.g., that may or may not be individ-
ually controllable). Also, an LED may be associated with
a phosphor that is considered as an integral part of the
LED (e.g., some types of white LEDs). In general, the
term LED may refer to packaged LEDs, non-packaged
LEDs, surface mount LEDs, chip-on-board LEDs, T-
package mountLEDs, radial package LEDs, power pack-
age LEDs, LEDs including some type of encasement
and/or optical element (e.g., a diffusing lens), etc.
[0012] The term "light source" should be understood
to refer to any one or more of a variety of radiation sourc-
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es, including, but not limited to, LED-based sources (in-
cluding one or more LEDs as defined above), incandes-
cent sources (e.g., filament lamps, halogen lamps), flu-
orescent sources, phosphorescent sources, high-inten-
sity discharge sources (e.g., sodium vapor, mercury va-
por, and metal halide lamps), lasers, other types of elec-
troluminescent sources, pyro-luminescent sources (e.g.,
flames), candle-luminescent sources (e.g., gas mantles,
carbon arc radiation sources), photo-luminescent sourc-
es (e.g., gaseous discharge sources), cathode lumines-
centsources using electronic satiation, galvano-lumines-
cent sources, crystallo-luminescent sources, kine-lumi-
nescent sources, thermo-luminescent sources, tribolu-
minescent sources, sonoluminescent sources, radiolu-
minescent sources, and luminescent polymers.

[0013] A given light source may be configured to gen-
erate electromagnetic radiation within the visible spec-
trum, outside the visible spectrum, or a combination of
both. Hence, the terms "light" and "radiation" are used
interchangeably herein. Additionally, a light source may
include as an integral componentone or morefilters (e.g.,
color filters), lenses, or other optical components. Also,
it should be understood that light sources may be con-
figured for a variety of applications, including, but not
limited to, indication, display, and/or illumination. An "il-
lumination source" is a light source that is particularly
configured to generate radiation having a sufficient in-
tensity to effectively illuminate an interior or exterior
space. In this context, "sufficient intensity" refers to suf-
ficient radiant power in the visible spectrum generated in
the space or environment (the unit "lumens" often is em-
ployed to represent the total light output from a light
source in all directions, in terms of radiant power or "lu-
minous flux") to provide ambient illumination (i.e., light
that may be perceived indirectly and that may be, for
example, reflected off of one or more of a variety of in-
tervening surfaces before being perceived in whole or in
part).

[0014] The term "spectrum" should be understood to
refer to any one or more frequencies (or wavelengths) of
radiation produced by one or more light sources. Accord-
ingly, the term "spectrum" refers to frequencies (or wave-
lengths) notonly in the visible range, but also frequencies
(or wavelengths) in the infrared, ultraviolet, and other ar-
eas of the overall electromagnetic spectrum. Also, a giv-
en spectrum may have a relatively narrow bandwidth
(e.g.,aFWHM having essentially few frequency or wave-
length components) or a relatively wide bandwidth (sev-
eral frequency or wavelength components having vari-
ous relative strengths). It should also be appreciated that
a given spectrum may be the result of a mixing of two or
more other spectra (e.g., mixing radiation respectively
emitted from multiple light sources).

[0015] For purposes of this disclosure, the term "color"
is used interchangeably with the term "spectrum." How-
ever, the term "color" generally is used to refer primarily
to a property of radiation that is perceivable by an ob-
server (although this usage is not intended to limit the
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scope of this term). Accordingly, the terms "different
colors" implicitly refer to multiple spectra having different
wavelength components and/or bandwidths. It also
should be appreciated that the term "color" may be used
in connection with both white and non-white light.
[0016] The term "color temperature" generally is used
herein in connection with white light, although this usage
is not intended to limit the scope of this term. Color tem-
perature essentially refers to a particular color content or
shade (e.g., reddish, bluish) of white light. The color tem-
perature of a given radiation sample conventionally is
characterized according to the temperature in degrees
Kelvin (K) of a black body radiator that radiates essen-
tially the same spectrum as the radiation sample in ques-
tion. Black body radiator color temperatures generally
fall within a range of approximately 700 degrees K (typ-
ically considered the first visible to the human eye) to
over 10,000 degrees K; white light generally is perceived
at color temperatures above 1500-2000 degrees K.
[0017] Lower color temperatures generally indicate
white light having a more significant red component or a
"warmer feel," while higher color temperatures generally
indicate white light having a more significant blue com-
ponent or a "cooler feel." By way of example, fire has a
color temperature of approximately 1,800 degrees K, a
conventional incandescent bulb has a color temperature
of approximately 2848 degrees K, early morning daylight
has a color temperature of approximately 3,000 degrees
K, and overcast midday skies have a color temperature
of approximately 10,000 degrees K. A color image
viewed under white light having a color temperature of
approximately 3,000 degree K has a relatively reddish
tone, whereas the same color image viewed under white
light having a color temperature of approximately 10,000
degrees K has a relatively bluish tone.

[0018] The term "lighting fixture" is used herein to refer
to animplementation or arrangement of one or more light-
ing units in a particular form factor, assembly, or package.
The term "lighting unit" is used herein to refer to an ap-
paratus including one or more light sources of same or
different types. A given lighting unit may have any one
of a variety of mounting arrangements for the light
source(s), enclosure/housing arrangements and
shapes, and/or electrical and mechanical connection
configurations. Additionally, a given lighting unit option-
ally may be associated with (e.g., include, be coupled to
and/or packaged together with) various other compo-
nents (e.g., control circuitry) relating to the operation of
the light source(s). An "LED-based lighting unit" refers to
a lighting unit that includes one or more LED-based light
sources as discussed above, alone orin combination with
other non LED-based light sources. A "multi-channel”
lighting unit refers to an LED-based or non LED-based
lighting unit that includes at least two light sources con-
figured to respectively generate different spectrums of
radiation, wherein each different source spectrum may
be referred to as a "channel" of the multi-channel lighting
unit.
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[0019] The term "controller" is used herein generally
to describe various apparatus relating to the operation
of one or more light sources. A controller can be imple-
mented in numerous ways (e.g., such as with dedicated
hardware) to perform various functions discussed herein.
A "processor" is one example of a controller which em-
ploys one or more microprocessors that may be pro-
grammed using software (e.g., microcode) to perform
various functions discussed herein. A controller may be
implemented with or without employing a processor, and
also may be implemented as a combination of dedicated
hardware to perform some functions and a processor
(e.g., one or more programmed microprocessors and as-
sociated circuitry) to perform other functions. Examples
of controller components that may be employed in vari-
ous embodiments of the present disclosure include, but
are not limited to, conventional microprocessors, appli-
cation specific integrated circuits (ASICs), and field-pro-
grammable gate arrays (FPGASs).

[0020] Invariousimplementations, a processor or con-
troller may be associated with one or more storage media
(generically referred to herein as "memory," e.g., volatile
and non-volatile computer memory such as RAM,
PROM, EPROM, and EEPROM, floppy disks, compact
disks, optical disks, magnetic tape, etc.). In some imple-
mentations, the storage media may be encoded with one
or more programs that, when executed on one or more
processors and/or controllers, perform at least some of
the functions discussed herein. Various storage media
may be fixed within a processor or controller or may be
transportable, such that the one or more programs stored
thereon can be loaded into a processor or controller so
as to implement various aspects of the present invention
discussed herein. The terms "program” or "computer pro-
gram" are used herein in a generic sense to refer to any
type of computer code (e.g., software or microcode) that
can be employed to program one or more processors or
controllers.

[0021] The term "addressable" is used herein to refer
to a device (e.g., a light source in general, a lighting unit
or fixture, a controller or processor associated with one
or more light sources or lighting units, other non-lighting
related devices, etc.) that is configured to receive infor-
mation (e.g., data) intended for multiple devices, includ-
ing itself, and to selectively respond to particular infor-
mation intended for it. The term "addressable" often is
used in connection with a networked environment (or a
"network," discussed further below), in which multiple de-
vices are coupled together via some communications
medium or media.

[0022] Inone networkimplementation, one or more de-
vices coupled to a network may serve as a controller for
one or more other devices coupled to the network (e.g.,
in a master/slave relationship). In another implementa-
tion, a networked environment may include one or more
dedicated controllers that are configured to control one
or more of the devices coupled to the network. Generally,
multiple devices coupled to the network each may have
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access to data that is present on the communications
medium or media; however, a given device may be "ad-
dressable" in that it is configured to selectively exchange
data with (i.e., receive data from and/or transmit data to)
the network, based, for example, on one or more partic-
ular identifiers (e.g., "addresses") assigned to it.

[0023] Theterm "network" as used herein refers to any
interconnection of two or more devices (including con-
trollers or processors) that facilitates the transport of in-
formation (e.g., for device control, data storage, data ex-
change, etc.) between any two or more devices and/or
among multiple devices coupled to the network. As
should be readily appreciated, various implementations
of networks suitable for interconnecting multiple devices
may include any of a variety of network topologies and
employ any of a variety of communication protocols. Ad-
ditionally, in various networks according to the present
disclosure, any one connection between two devices
may represent a dedicated connection between the two
systems, or alternatively a non-dedicated connection. In
addition to carrying information intended for the two de-
vices, such a non-dedicated connection may carry infor-
mation not necessarily intended for either of the two de-
vices (e.g., an open network connection). Furthermore,
it should be readily appreciated that various networks of
devices as discussed herein may employ one or more
wireless, wire/cable, and/or fiber optic links to facilitate
information transport throughout the network.

[0024] The term "user interface" as used herein refers
to an interface between a human user or operator and
one or more devices that enables communication be-
tween the user and the device(s). Examples of user in-
terfaces that may be employed in various implementa-
tions of the present disclosure include, but are not limited
to, switches, potentiometers, buttons, dials, sliders, a
mouse, keyboard, keypad, various types of game con-
trollers (e.g., joysticks), track balls, display screens, var-
ious types of graphical user interfaces (GUIs), touch
screens, microphones and other types of sensors that
may receive some form of human-generated stimulus
and generate a signal in response thereto.

[0025] A "lighting control action" may be an instruction
or command to emit light having a particular lighting prop-
erty. For example, a lighting control action may cause a
lighting unit or luminaire in which a lighting unit is installed
to alter a property of lightitemits, such as hue, saturation,
brightness/intensity, temperature, dynamic sequence,
and so forth. A lighting control action may also cause a
lighting unit or luminaire in which a lighting unit is installed
to turn on or off, to begin/end a dynamic lighting se-
quence, to emit light forming a respective part of a pre-
determined lighting scene (e.g., romantic, relaxing, nap-
time, etc.), and so forth.

[0026] It should be appreciated that all combinations
of the foregoing concepts and additional concepts dis-
cussed in greater detail below (provided such concepts
are not mutually inconsistent) are contemplated as being
part of the inventive subject matter disclosed herein. In
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particular, all combinations of claimed subject matter ap-
pearing at the end of this disclosure are contemplated
as being part of the inventive subject matter disclosed
herein. It should also be appreciated that terminology
explicitly employed herein that also may appear in any
disclosure incorporated by reference should be accorded
a meaning most consistent with the particular concepts
disclosed herein.

Brief Description of the Drawings

[0027] In the drawings, like reference characters gen-
erally refer to the same parts throughout the different
views. Also, the drawings are not necessarily to scale,
emphasis instead generally being placed upon illustrat-
ing the principles of the invention.

Fig. 1 illustrates one example of how operation of a
particular light source may be configured to trigger
initiation of a lighting scene involving a plurality of
light sources, in accordance with various embodi-
ments.

Fig. 2 schematically depicts components of an ex-
ample luminaire configured with selected aspects of
the present disclosure, in accordance with various
embodiments.

Fig. 3 illustrates an example of how a particular light
source may cause initiation of multiple different light-
ing scenes, in accordance with various embodi-
ments.

Fig. 4 illustrates an example user interface that may
facilitate configuration of lighting scenes to be imple-
mented by a plurality of light sources in response to
user operation of individual light sources, in accord-
ance with various embodiments.

Fig. 5 depicts an example method of configuring a
lighting unit or luminaire to cause initiation of one or
more lighting scenes, in accordance with various em-
bodiments.

Fig. 6 depicts another example lighting system con-
figured with selected aspects of the present disclo-

sure, in accordance with various embodiments.

Detailed Description

[0028] It is becoming more common for users to im-
plement preconfigured "lighting scenes" across multiple
light sources, rather than individually controlling each
light source in turn to achieve the desired overall effect.
However, implementing such lighting scenes using a mo-
bile computing device may not always be convenient,
and users may prefer to implement lighting scenes
across multiple light sources using the same controls
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they have used historically, such as wall switches and/or
manipulable elements of luminaires. Thus, there is a
needinthe artto leverage the communication capabilities
of lighting units and/or luminaires to perform simplified
lighting control. In view of the foregoing, various embod-
iments and implementations of the present invention are
directed to methods, apparatus and systems for select-
ing, based on one or more attributes or user input pro-
vided to operate a particular light source, a lighting scene
from a plurality of lighting scenes for implementation by
a plurality of light sources.

[0029] Referring to Fig. 1, in one embodiment, a light-
ing system 100 may include a plurality of lighting units
1024 and alighting system controller 110. Lighting units
102 may come in various forms, and may include various
types of light sources, such as LEDs, incandescentlights,
halogen lights, fluorescent lights, and so forth. A lighting
unit 102, is depicted installedin a luminaire 106 that takes
the form of a lamp having an outer surface 108 and a
lampshade 112. The other lighting units 102,_ are sche-
matically depicted in isolation, but would likely also be
installed in luminaires (not depicted), such as in ceiling
orwall lighting fixtures, other table lamps, standup lamps,
and so forth.

[0030] Lighting system controller 110 may be in net-
work communication with one or more luminaires and/or
lighting units, such as lighting units 102,_y and/or lumi-
naire 106. In various embodiments, lighting system con-
troller 110 may communicate with luminaires and/or light-
ing units using various wireless and wired mediums, as
well as various communication technologies, including
but not limited to Wi-Fi, Ethernet, ZigBee, coded light,
radio frequency ("RF"), and so forth. In various embodi-
ments, luminaires and/or lighting units may likewise be
configured to communicate with lighting system control-
ler 110 and/or each other using similar mediums and
technologies.

[0031] In various embodiments, luminaire 106 (or any
other lighting fixture or lighting unit 102 installed therein)
may be operated in accordance with user input provided
by a user in various ways. In a most typical example, a
user may operate a user interface that is integral with
luminaire 106. For example, a user may pull a string or
flip a switch on luminaire 106 to cause electricity to be
provided to lighting unit 1024, e.g., from mains. Addition-
ally or alternatively, in some embodiments, a wall switch
114 may be communicatively coupled with luminaire 106
and may be operable to control light emitted by lighting
unit 1024. In some embodiments, wall switch 114 may
be electrically coupled with luminaire 106 via one or more
wires 116. In other embodiments, wall switch 114 may
be a wireless switch that communicates with one or more
lighting units 102, e.g., directly or indirectly via lighting
system controller 110. In yet other embodiments, outer
surface 108 and/or lampshade 112 may be touch-sensi-
tive, such that a user may touch them in order to operate
luminaire 106 to emit light having various selected prop-
erties.
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[0032] In various embodiments, a user may be able to
communicate with and/or operate lighting system con-
troller 110, luminaire 106 and/or one or more lighting units
102 using a computing device such as a mobile comput-
ing device 118. Mobile computing device 118 may come
in various forms, such as a smart phone, tablet computer,
wearable computer (e.g., smart glasses, smart watches,
etc.), laptop computer, and so forth. Mobile computing
device 118 may include various types of input and/or out-
put devices, such as a touch screen 126.

[0033] Mobile computing device 118 may also include
one or more processors 120 and memory 122 (e.g., RAM,
ROM, flash, etc.) storing instructions that, when executed
by one or more processors 120, cause one or more proc-
essors 120 to perform selected aspects of the present
disclosure. Mobile computing device 118 may also in-
clude one or more wireless interfaces 124, which may
enable communication using various technologies, in-
cluding but not limited to Wi-Fi, radio frequency, Blue-
tooth, NFC, ZigBee, coded light, cellular, and so forth. It
will be understood that, as a networked computing de-
vice, lighting system controller 110 may also include com-
ponents such as processors, memory, wireless interfac-
es, and so forth.

[0034] In various embodiments, a user may operate
mobile computing device 118 to configure lighting system
controller 110, one or more lighting units 102, and/or lu-
minaire 106, to perform various actions in response to
detection of user input provided to control one or more
properties of light emitted by a particular lighting unit 102.
Later, when similar user input is provided to control the
same lighting unit 102, the operated lighting unit 102 may
emit light (e.g., energize one or more LEDs). Meanwhile,
based at least in part on one or more attributes of the
user input, a lighting scene may be selected for imple-
mentation by one or more other lighting units 102 of light-
ing system 100.

[0035] Fig. 1 depicts one example of how luminaire
106, and more particularly, lighting unit 1024, may be
configured to trigger implementation of a selected lighting
scene by lighting units 102,_, in accordance with various
embodiments. A user may provide input to operate lumi-
naire 106, e.g., by operating wall switch 114, touching
outer surface 108 and/or lampshade 112, etc. Data in-
dicative of the user input event may be transmitted from
luminaire 106 and/or lighting unit 102, to lighting system
controller 110. Lighting system controller 110 may in turn
transmit the data to mobile computing device 118. Mobile
computing device 118 may render, e.g., on touch screen
126, a user interface 128. In various embodiments, user
interface 128 may be associated with an application (or
"app") operating on mobile computing device 118 that
enables a user to control one or more luminaires 106
and/or lighting units 102 forming lighting system 100. In
various embodiments, user interface 128 may be oper-
able by a user (e.g., as a drop down list) to select a par-
ticular predetermined lighting scene that s to be initiated
in response to future user input provided to operate light-
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ing unit 102, that correspond to the just-received user
input data. When similar user input is provided at lighting
unit 102, later, lighting system controller 110 may provide
light scene data and/or one or more lighting control ac-
tions to lighting units 102,_y.

[0036] Fig. 2 schematically depicts example compo-
nents that may be incorporated into a luminaire such as
luminaire 106, or even into a lighting unit 102, in order to
facilitate performance of selected aspects of the present
disclosure. A controller 230 is depicted operably coupled
with memory 232, an input detector 234, a wireless com-
munication interface 236 and, optionally, a camera 238.
Memory 232 may come in various forms, including but
not limited to RAM, ROM, flash memory, and so forth.
Memory 232 may include instructions that when execut-
ed by controller 230, cause controller 230 to perform se-
lected operations of the present disclosure.

[0037] Inputdetector 234 may detect and provide one
or more signals indicative of user input provided to op-
erate lighting unit 102,4. Input detector 234 may come in
various forms. In some embodiments, input detector 234
may be configured to detect actuation of a button, string,
or other user-operated mechanical mechanism that is
integral with luminaire 106 (or with lighting unit 102, in
some cases) to operate lighting unit 1024. In some em-
bodiments, input detector 234 may include an acceler-
ometer that is configured to sense forces or movements
of luminaire 106caused by a user providing touch control
input. In various embodiments, such an input detector
may be installed in luminaire 106 or in lighting unit 102,.
In some embodiments, input detector 234 may be con-
figured to detect and provide a signal indicative of oper-
ation of wall switch 114 to control light emitted by lighting
unit 102;.

[0038] Wireless communication interface 236 may al-
low controller 230 to exchange data through various wire-
less mediums with remote computing devices, such as
lighting system controller 110 and/or mobile computing
device 118 of Fig. 1. Wireless communication interface
236 may come in various forms. In some embodiments,
wireless communication interface 236 may communicate
with remote computing devices directly or indirectly (e.g.,
through a local wireless network) using technologies
such as BlueTooth, ZigBee, coded light, Wi-Fi, RFID,
near field communication ("NFC"), and so forth. In some
embodiments, wireless communication interface 236
may be configured to communicate with a remote com-
puting device using technology described in the IEEE
802.15 standards (Wireless Personal Area Networks, or
"WPAN"), including but not limited to visible light com-
munication (802.15.7) and/or body area networks
(802.15.6). In some embodiments where coded light is
used to exchange data, camera 228 may act as a de
facto wireless communication interface 236. Although
only a single wireless communication interface 236 is
depicted in Fig. 2, this is not meant to be limiting. In var-
ious embodiments, luminaire 106 (or in some cases, in-
stalled lighting unit 1024) may include more than one
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wireless communication interface, and additionally may
include one or more wired communication interfaces (not
depicted in Fig. 2). For example, a single luminaire 106
may include a ZigBee interface, an NFC interface and/or
a coded light interface.

[0039] Fig. 3 depicts an example of how user operation
of one lighting unit or luminaire may cause selection and
implementation of a lighting scene by one or more addi-
tional lighting units and/or luminaires, in accordance with
various embodiments. In Fig. 3, a lighting system 300
includes a lighting system controller 310 that is commu-
nicatively coupled with a first luminaire 306, in the form
of a table lamp with a first lighting unit 3024, a second
luminaire 306, in the form of a standup lamp with a sec-
ond lighting unit 302, installed, and a third luminaire 3065
in the form of a ceiling-mounted luminaire with a third
lighting unit 3025 installed.

[0040] In this example, a user has provided input to
operate first luminaire 306, and/or first lighting unit 302,
e.g., by touchinglampshade 312,. Inresponse, luminaire
306, and/orfirstlighting unit 302, may detect one or more
attributes of the provided user input, and may select a
predetermine lighting scene for implementation by mul-
tiple lighting units, in this case 302, _3. Various attributes
of userinput may be used to select a predetermined light-
ing scene. In examples such as that depicted in Fig. 3 in
which touch is used to control light output, a number of
touch or tap actions are provided, a number of fingers
used to provide touch, how forcibly touch is provided, a
duration of the touch, a location on the luminaire/lamp-
shade/lighting unit that is touched, etc., may be consid-
ered when selecting a lighting scene.

[0041] Other types of user inputs provided to control
light output of a lighting unit and/or luminaire may have
other attributes that may be used to select lighting scenes
to implement. For example, in some embodiments, the
simple fact that a user operated a lighting unit and/or
luminaire may constitute an attribute of user input. Thus,
the fact that a user flips a wall switch or pulls a string on
a lamp to turn the lamp on or off may be used to select
a lighting scene from a plurality of lighting scenes for
implementation by other lighting units and/or luminaries.
In some embodiments, lighting units and/or luminaires
are controllable using more advanced wall switches,
such as dimming switches and/or so-called "smart"
switches with more robust capabilities (e.g., enabled by
capacitive touch surfaces). In such embodiments, one or
more attributes of how the dimming and/or smart switch
is operated (e.g., how much dimmed, how quickly
dimmed, double tap, pinch, swipe, etc.) may be consid-
ered when selecting a lighting scene.

[0042] In some embodiments, lighting units and/or lu-
minaires are controllable using gestures. In such embod-
iments, a duration of a gesture, a location of a gesture,
a sequence of movements in a gesture, a shape made
with a gesture, and so forth, may be considered when
selecting a lighting scene. In some embodiments, lighting
units and/or luminaires are controllable using external
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computing devices. In some such embodiments, a type
of device (e.g., smart phones, tablets, smart watches,
etc.), a type of input component at which the input was
provided (e.g., touch screen, microphone, smart button,
etc.), one or more attributes of the input (e.g., double tap,
sound profile, turning of a dial, words or characters spo-
ken or typed, swipe, pinch, etc.), a type of network com-
munication to the lighting unit/luminaire (e.g., ZigBee, Wi-
Fi, Bluetooth, infrared, etc.), and so forth, may be con-
sidered when selecting a lighting scene.

[0043] Alighting scenetobe implemented by a plurality
of lighting units and/or luminaires may additionally or al-
ternatively be selected based on other signals or cues.
For example, in some embodiments, a lighting scene
may be selected based on one or more attributes of a
lighting unit or luminaire that is being operated by a user,
such as a "type" associated with a lighting unit or lumi-
naire. Suppose a particular luminaire is designated as a
"reading" unit (e.g., at the factory when the lamp is sold
as a desk lamp). When that unit is operated, a lighting
scene associated with "reading" (e.g., subdued, soft in-
tensity) may be more likely selected (or at least recom-
mended). As another example, suppose a particular lu-
minaire or lighting unit is designated as a "party" unit
(e.g., a black light or disco-ball based unit). When that
unit is operated, a lighting scene associated with "party-
ing" (e.g., animating lighting, colored lighting, dynamic
lighting, etc.) may be more likely selected.

[0044] Or,as asimpler example, suppose a single light
source is part of a lighting system that includes a plurality
of light sources which may or may not be homogenous
(e.g., light tape or rope that includes a plurality of LEDs
arranged in a linear fashion). Each light source of the
plurality of light sources may have a unique identifier at
least among that plurality of light sources. Additionally,
each light source (or sets of light sources such as n ad-
jacent light sources) may be associated with one or light-
ing scenes implementable by the entire plurality of light
sources. Using techniques described herein, a user may
operate a particular light source (e.g., by touching it,
pressingit, etc.) to cause atleast some other light sources
of the plurality of light sources to implement respective
portions of a lighting scene associated with the particular
lightsource. The user may operate a different light source
to cause a different lighting scene to be implemented.
Thus, for instance, a user could slide a finger along the
light tape to toggle through multiple light scenes imple-
mented by the entire lighting tape, e.g., from warm white
light to cool white light.

[0045] As another example, when selecting a lighting
scene, one or more attributes of a "context" in which input
is provided and/or detected to operate a particular lighting
unit or luminaire may be considered. A context in which
input is provided may have various attributes, such as
time of day, location, operator identity, already-imple-
mented lighting scene, etc. For example, if a given unit
is operated in the morning, then lighting scenes associ-
ated with morning illumination (e.g., "wake up," "break-
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fast," etc.) may be more likely selected. If the same unit
is operated in the evening, then different lighting scenes
associated with evening illumination (e.g., "dinner,"
"watching television") may be more likely selected.
[0046] In various embodiments, the fact that a partic-
ular lighting scene is already implemented-on the same
light sources that are under consideration for implemen-
tation of a new lighting scene or by a related group of
light sources-may have bearing on which lighting scene
is selected. For example, suppose light sources in a first
room are already implementing a "holiday" lighting
scene, and that a user turns on a light source in an ad-
jacent room. Under normal circumstances, the lighting
scene selected for the adjacent room may be selected
based on one or more attributes of how the user operated
the light source, etc. However, given that the "holiday"
lighting scene is being implemented in the first room, a
similar "holiday" lighting scene may be more likely se-
lected for the adjacent room. This selection may be bol-
stered, for example, by an online calendar or emails as-
sociated with the user that suggest the user is hosting a
holiday party in his or her home.

[0047] Referring back to Fig. 3, once luminaire 306,
and/or lighting unit 302, selects a lighting scene, data
indicative of that lighting scene may be communicated
to lighting system controller 310. Lighting system con-
troller 310 in turn may provide the same data (or other
similar data such as lighting control commands) to other
lighting units and/or luminaires, such as luminaire 306,,
lighting unit 302,, luminaire 3065, and/or lighting unit
3025. This may cause the other lighting units and/or lu-
minaires to implement the lighting scene. In this example,
first lighting unit 302, and/or luminaire 306, selected the
lighting scene. However, in other embodiments, first light-
ing unit 302, and/or luminaire 306, may simply forward
data indicative of provided user input, context in which
input was received, and/or data about themselves to
lighting system controller 310. Lighting system controller
310 may then select a lighting scene, and may cause
other lighting units and/or luminaires to implement the
lighting scene.

[0048] Of course, the example depicted in Fig. 3 only
depicts a one-way example of what happens when first
luminaire 3064 and/or lighting unit 302, is operated. If
other light sources in system 300, such as lighting unit
3025, luminaire 306,, lighting unit 3025, and/or luminaire
3065, are operated, that may cause the same or different
lighting scenes to be implemented in the various light
sources of system 300. For example, operation of first
lighting unit 3024 may cause implementation of a "cozy"
lighting scene across system 300, whereas operation of
second lighting unit 302, may cause implementation of
a "cooking" lighting scene across system 300, and oper-
ation of third lighting unit 3025 may cause implementation
of a "reading" lighting scene across system 300.

[0049] Fig. 4 depicts an example graphical user inter-
face 400 that may be rendered on a computing device
such as mobile computing device 118 in Fig. 1 in order
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to enable a user to configure lighting scenes to be imple-
mented on activation of selected light sources. In this
example, there are nine possible light sources, 1-9. As
depicted by the arrows, operation of light source 7 is tied
to operation of light sources 5 and 9, such that when light
source 7 is activated, light sources 5 and 9 are activated
as well, forming a de facto lighting scene. The remaining
light sources (i.e., 1-4, 6, 8) are not activated in response
to activation of light source 7, but if a user so chooses,
she may select any of these other light sources for acti-
vation, e.g., by selecting a space (e.g., on a touch screen
or using a mouse) that corresponds to the desired light
source.

[0050] Additionally, the user may select one or more
properties of light to be emitted by each light source. In
this example, when light source 7 is activated to emit
white light, light sources 5 and 9 also emit white light,
forming a relatively uniform lighting scene. By contrast,
when light source 4 is activated at a particular intensity
(represented by the relatively dark gray tone), light sourc-
es 2-5 are also activated at similar intensities. When light
source 9 is activated at an intermediate intensity (repre-
sented by an intermediate gray tone), light sources 5-8
are also activated at similar intensities.

[0051] In addition to manually configuring lighting
scenes associated with operation of individual light
sources, in some embodiments, lighting scenes may be
"learned" based on user behavior. For example, when
user input is provided to operate a particular light source,
a timer may start, and for some preset time interval, ad-
ditional activity of the user may be monitored. Suppose
the user operates other light sources in the vicinity to
create an ad hoc lighting scene. The system may detect
these light settings, as well as the user input at the par-
ticular light source and any applicable contextual at-
tributes, and may automatically associate the user-cre-
ated light scene with operation of the particular light
source.

[0052] Fig. 5 schematically depicts an example meth-
od 500 for control light emitted by one or more light sourc-
es of a lighting system using disclosed techniques, in
accordance with various embodiments. At block 502, us-
er input provided to control light emitted by a particular
light source of a plurality of light sources may be detected.
Asdiscussed above, this inputmay be providedin various
forms, such as a user operating a light switch, a dimmer,
a capacitive touch surface, a touch screen (e.g., of a mo-
bile phone or smart watch), an audio-based input (e.g.,
a clapper or voice command), and/or or a touch-sensitive
surface of a lighting unit and/or luminaire. In some em-
bodiments, the user input may be a gesture sensed by,
forinstance, a camera or infrared sensor associated with
a lighting unit or luminaire. In some embodiments, the
user input may be the user gazing at a particular lighting
unit or luminaire. In some embodiments, the user input
may be passive, such as motion/proximity/presence cap-
tured by a motion sensor (e.g., passive infrared), a user’'s
weight captured on a pressure pad as the user walks by,
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and so forth.

[0053] At block 504, one or more attributes of the user
input may be determined. As noted above, various com-
ponents may make these determinations. For example,
in some embodiments, a lighting unit or luminaire may
include logic such as a controller that identifies various
attributes of the user input. In other embodiments, the
lighting unit or luminaire may simply provide data indic-
ative of the input to another component, such as a lighting
system controller, and the lighting system controller may
determine the one or more attributes of the user input.
Attributes of user input may include a variety of data
points, such as a component at which input was provided
(e.g., at a dimmer switch versus at a regular light switch
versus operation of a touch-sensitive surface of a lamp
versus light control using a mobile device), how the input
was provided (e.g., swipe, double tap, pinch, etc.), amag-
nitude of the input (e.g., how much a dimmer switch was
moved, how much a user pinched a touch screen, how
forcibly a user tapped a touch-sensitive lamp, etc.), a
gesture made by the user as input, and so forth.

[0054] Atblock 506, one or more attributes of a context
in which the user input was provided may be determined,
e.g., at a lighting unit or luminaire itself or at a central
component such as a lighting system controller. Example
contextual attributes are described above, and may in-
clude data points such as a time at which a light source
was operated, whether a lighting scene is already imple-
mented nearby, and so forth. Additionally or alternatively,
a context in which user input was provided may include
one or more attributes of the user that provided the input.
Thus, as a simple example, one lighting scene may be
implemented when a first user operates a given light
source, and another lighting scene may be implemented
when a second user operates the same given light
source. Thus, in some embodiments, a lighting scene
may be selected based at least in part on an identity of
a user who provides input to operate a particular light
source.

[0055] At block 508, one or more attributes of the light
source being operated may be determined, e.g., atalight-
ing unit or luminaire itself or at a central component such
as a lighting system controller. These may include, for
instance, a "type" of light source (e.g., "reading lumi-
naire," "patio light," etc.), a unique identifier of a light
source, and so forth.

[0056] Based on the data obtained at one or more of
blocks 504-508, at block 510, a lighting scene may be
selected from a plurality of lighting scenes, e.g., by a
lighting unit or luminaire itself or by a central component
such as a lighting system controller. For example, a light-
ing system controller may receive or otherwise ascertain
one or more of the data points determined at blocks
504-508 and use these data points to select a lighting
scene to be implemented at least in part on light sources
of the lighting system other than the light source that was
operated directly by the user. At block 512, the lighting
scene selected at block 510 may be implemented on a
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plurality of light sources, which may or may not include
the light source operated by the user.

[0057] Fig. 6 depicts another example lighting system
600 thatincludes lighting units 606 1_4 in the form of under-
cabinet down lighting units that are secured to the un-
dersides of cabinets 650,_4. The lighting units 606 ,_, may
be touch operated in this example, e.g., by way of one
or more capacitive touch surfaces. For example, there
may be a capacitive ring around a perimeter of each light-
ing unit. Each of lighting units 606,_, may be associated
with one or more lighting scenes that may be implement-
ed by all, or at least more than one, lighting unit 606. For
example, if a user touches lighting unit 606, then one
lighting scene (e.g., "cooking") may be implemented by
two or more of lighting units 606_4. If user touches light-
ing unit 606,, another lighting scene (e.g., "having cof-
fee") may be implemented by two or more of lighting units
606,4. Yet other lighting scenes may be implemented if
the user touches lighting unit 6065 or 606,.

[0058] As alluded to above, in various some embodi-
ments, a single lighting unit or luminaire may be associ-
ated with multiple lighting scenes. Which of those lighting
scenes is selected may depend on, for instance, one or
more attributes of the user input, context, etc. However,
it may also be possible for a userto see all lighting scenes
associated with a lighting unit, e.g., by toggling through
each lighting scene by operating the lighting unit in var-
ious ways. For example, a user could tap a touch-sensi-
tive luminaire multiple times, each time causing another
lighting scene associated with the luminaire to be imple-
mented by a plurality of lighting units and/or luminaires.
When a desired lighting scene is implemented, the user
can stop tapping, and in some cases may provide a
unique input (e.g., double tap, pinch, clap, swipe, etc.)
that thereafter may be used by the user as a "shortcut"
to the selected lighting scene.

[0059] With some types of input it may not be immedi-
ately apparent which light source is being controlled, and
hence it may be difficult to select a lighting scene. For
example, suppose a user provides voice input to operate
a particular lighting unit, but multiple voice-controllable
lighting units are in the vicinity. A determination may need
to be made as to which lighting unit was being operated.
In some such embodiments, the voice input as received
at each lighting unit (e.g., represented as a waveform)
may be compared to the voice input as received at other
lighting units to determine which lighting unit is nearest
the speaker (e.g., which waveform demonstrates the
highest detected volume), and thus should be controlled
by the provided voice input.

[0060] Light sources such as lighting units and lumi-
naires are largely described herein as being members of
a larger groups that can collectively implement lighting
scenes. But it should be understood that a single lighting
unit or luminaire may be a member of multiple groups.
Moreover, based on attributes of user input/context, op-
eration of that lighting unit or luminaire may cause imple-
mentation of different lighting scenes on different groups
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of lighting units. For example, suppose a hallway lies
between a kitchen and a dining room. A hallway light may
be operated in one way to trigger implementation of a
cooking lighting scene on lights in the kitchen. The same
hallway light may be operated in another way to trigger
implementation of a dining scene on lights in the dining
room. And of course the hallway light itself may emit a
respective portion of either lighting scene.

[0061] As noted above, a context in which a lighting
unit or luminaire is operated may include one or more
attributes of a user that is operating it, and those one or
more attributes of the user may be used to select lighting
scenes. In embodiments that consider attributes of the
user when selecting lighting scenes, the identity of the
user may be determined in various ways. In some em-
bodiments, the user may carry a computing device such
as a smart phone or smart watch that emits some sort of
identifier signal that is detected by a lighting unit/lumi-
naire and/or by a lighting system controller. In other such
embodiments, one or more physical characteristics of
the user, such as size, voice profile, height, finger size,
an identifying gesture or pattern associated with a par-
ticular user, etc., may be detected and used to determine
the user’s identity.

Claims

1. A method for controlling a plurality of light sources,
comprising:

detecting (502) user input provided to control
light emitted by a first light source of the plurality
of light sources;

determining (504) one or more attributes of the
user input;

based on the one or more attributes of the user
input, selecting (510) a first lighting scene from
a plurality of lighting scenes implementable at
least in part by multiple light sources of the plu-
rality of light sources other than the first light
source; and

implementing (512) the selected first lighting
scene at leastin part on two or more light sourc-
es of the plurality of light sources other than the
first light source; the method characterized in
that it further comprises:

determining (506) a context in which the us-
er input is detected, the context comprising
a time of day at which the user input was
provided, location, user identity or already-
implemented lighting scene; and

wherein the selecting of the first lighting
scene from the plurality of lighting scenes
is further based at least on the context in
which the user input is detected.
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2. The method of claim 1, further comprising:

determining (508) one or more attributes of the
first light source;

wherein selecting the first lighting scene from
the plurality of lighting scenes is further based
on the one or more attributes of the first light
source.

The method of claim 2, wherein the one or more at-
tributes of the first light source comprise a purpose
for which the first light source is intended.

The method of claim 2, wherein the one or more at-
tributes of the first light source comprise an identifier
associated with the first light source.

The method of claim 4, wherein the identifier distin-
guishes the first light source among the plurality of
light sources.

The method of claim 1, wherein the plurality of light
sources are linearly disposed on a linear LED array.

The method of claim 1, further comprising commu-
nicating the one or more attributes of the user input
to the plurality of light sources over one or more net-
works.

The method of claim 1, further comprising commu-
nicating the selected first lighting scene from the plu-
rality of lighting scenes to the plurality of light sources
over one or more networks.

A lighting system (100), comprising:

a plurality of light sources (102, 106, 302, 306,
606);

a controller (110, 230, 310) communicatively
coupled with the plurality of light sources, the
controller being configured to:

receive an indication of user input provided
to control light emitted by a first light source
of the plurality of light sources;

determine one or more attributes of the first
light source;

based on the one or more attributes of the
first light source, select afirst lighting scene
from a plurality of lighting scenes imple-
mentable at least in part by multiple light
sources of the plurality of light sources other
than the first light source; and

instruct two or more light sources of the plu-
rality of light sources to implement respec-
tive portions of the selected first lighting
scene;
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the lighting system characterized in that:
the controller is further configured to:

determine a context associated with the us-
er input, the context comprising a time of
day at which the user input was provided,
location, user identity or already-imple-
mented lighting scene; and

wherein the selecting of the first lighting
scene from the plurality of lighting scenes
is further based at least on the context in
which the user input is detected.

The system of claim 9, wherein the controller is com-
municatively coupled with the plurality of light sourc-
es over one or more busses.

The system of claim 9, wherein the controller is com-
municatively coupled with the plurality of light sourc-
es over one or more networks.

The system of claim 9, wherein the controller is fur-
ther configured to determine a context in which the
user input is detected, wherein selection of the first
lighting scene from the plurality of lighting scenes is
further based on the context in which the user input
is provided.

A lighting unit (102, 302), comprising:

one or more light sources;

a wireless communication interface (236); and
acontroller (230) operably coupled with the wire-
less communication interface, the controller be-
ing configured to:

detect user input provided to control light
emitted by the light source;

determine one or more attributes of the user
input;

based on the one or more attributes of the
user input, select a first lighting scene from
a plurality of lighting scenes implementable
at least in part by the first light source;
operate the light source to implement at
least part of the selected first lighting scene;
transmit, via the wireless communication in-
terface to one or more remote lighting units,
data indicative of the selected first lighting
scene or the one or more attributes of the
user input, whereby the one or more remote
lighting units implement respective portions
of the selected first lighting scene; the light-
ing unit is characterized in that:

the controller is further configured to:

determine a context in which the user
input is detected, the context compris-
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ing a time of day at which the user input
was provided, location, user identity or
already-implemented lighting scene;
and

wherein the selecting, by the controller,
of the first lighting scene from the plu-
rality of lighting scenes is further based
at least on the context in which the user
input is detected.

Patentanspriiche

Verfahren zum Steuern einer Vielzahl von Lichtquel-
len, umfassend:

Erkennen (502) einer Benutzereingabe, die be-
reitgestellt wird, um Licht zu steuern, das durch
eine erste Lichtquelle der Vielzahl von Lichtquel-
len emittiert wird;

Bestimmen (504) eines oder mehrerer Attribute
der Benutzereingabe;

basierend auf dem einen oder den mehreren At-
tributen der Benutzereingabe, Auswahlen (510)
einer ersten Beleuchtungsszene aus einer Viel-
zahl von Beleuchtungsszenen, die mindestens
teilweise durch eine Mehrzahl von Lichtquellen
der Vielzahl von Lichtquellen, die von der ersten
Lichtquelle verschieden ist, implementierbar ist;
und

Implementieren (512) der ausgewahlten ersten
Beleuchtungsszene mindestens teilweise auf
zwei oder mehr Lichtquellen der Vielzahl von
Lichtquellen, die von der ersten Lichtquelle ver-
schieden ist; wobei das Verfahren dadurch ge-
kennzeichnet ist, dass es weiter umfasst:

Bestimmen (506) eines Kontextes, in dem
die Benutzereingabe erkannt wird, wobei
der Kontext eine Tageszeit, zu der die Be-
nutzereingabe bereitgestellt wurde, einen
Ort, eine Benutzeridentitat oder eine bereits
implementierte Beleuchtungsszene um-
fasst; und

wobei das Auswahlen der ersten Beleuch-
tungsszene aus der Vielzahl von Beleuch-
tungsszenen weiter mindestens auf dem
Kontext basiert, in dem die Benutzereinga-
be erkannt wird.

Verfahren nach Anspruch 1, weiter umfassend:
Bestimmen (508) eines oder mehrerer Attribute der
ersten Lichtquelle; wobei das Auswahlen der ersten
Beleuchtungsszene aus der Vielzahl von Beleuch-
tungsszenen weiter auf dem einen oder den mehre-
ren Attributen der ersten Lichtquelle basiert.

Verfahren nach Anspruch 2, wobei das eine oder die
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mehreren Attribute der ersten Lichtquelle einen
Zweck umfassen, flir den die erste Lichtquelle be-
stimmt ist.

Verfahren nach Anspruch 2, wobei das eine oder die
mehreren Attribute der ersten Lichtquelle eine Ken-
nung umfassen, die der ersten Lichtquelle zugeord-
net ist.

Verfahren nach Anspruch 4, wobei der Identifizierer
die erste Lichtquelle unter der Vielzahl von Lichtquel-
len unterscheidet.

Verfahren nach Anspruch 1, wobei die Vielzahl von
Lichtquellen linear auf einem linearen LED-Array an-
geordnet ist.

Verfahren nach Anspruch 1, weiter umfassend das
Kommunizieren des einen oder der mehreren Attri-
bute der Benutzereingabe an die Vielzahl von Licht-
quellen Uber eines oder mehrere Netzwerke.

Verfahren nach Anspruch 1, weiter umfassend das
Kommunizieren der ausgewahlten ersten Beleuch-
tungsszene aus der Vielzahl von Beleuchtungssze-
nen an die Vielzahl von Lichtquellen Gber eines oder
mehrere Netzwerke.

Beleuchtungssystem (100), umfassend:

eine Vielzahl von Lichtquellen (102, 106, 302,
306, 606);

eine Steuerung (110, 230, 310), die kommuni-
kativ mit der Vielzahl von Lichtquellen gekoppelt
ist, wobei die Steuerung konfiguriert ist zum:

Empfangen einer Angabe der Benutzerein-
gabe, die bereitgestellt wird, um Licht zu
steuern, das durch eine erste Lichtquelle
der Vielzahl von Lichtquellen emittiert wird;
Bestimmen eines oder mehrerer Attribute
der ersten Lichtquelle;

basierend auf dem einen oder den mehre-
ren Attributen der ersten Lichtquelle, Aus-
wahlen einer ersten Beleuchtungsszene
aus einer Vielzahl von Beleuchtungssze-
nen, die mindestens teilweise durch eine
Mehrzahl von Lichtquellen der Vielzahl von
Lichtquellen, die von der ersten Lichtquelle
verschieden ist, implementierbar ist; und
Anweisen von zwei oder mehr Lichtquellen
aus der Vielzahl von Lichtquellen, um jewei-
lige Abschnitte der ausgewahlten ersten
Beleuchtungsszene zu implementieren;
wobei das Beleuchtungssystem dadurch
gekennzeichnet ist, dass: die Steuerung
weiter konfiguriert ist zum:
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Bestimmen eines Kontextes, welcher
der Benutzereingabe zugeordnet ist,
wobei der Kontext eine Tageszeit, zu
der die Benutzereingabe bereitgestellt
wurde, einen Ort, eine Benutzeridenti-
tatoder eine bereits implementierte Be-
leuchtungsszene umfasst; und

wobei das Auswahlen der ersten Be-
leuchtungsszene aus der Vielzahl von
Beleuchtungsszenen weiter mindes-
tens auf dem Kontext basiert, in dem
die Benutzereingabe erkannt wird.

System nach Anspruch 9, wobei die Steuerung kom-
munikativ mit der Vielzahl von Lichtquellen Uber ei-
nen oder mehr Busse gekoppelt ist.

System nach Anspruch 9, wobei die Steuerung kom-
munikativ mit der Vielzahl von Lichtquellen Uber ei-
nes oder mehrere Netzwerke gekoppelt ist.

System nach Anspruch 9, wobei die Steuerung wei-
ter konfiguriert ist, um einen Kontext zu bestimmen,
in dem die Benutzereingabe erkannt wird, wobei die
Auswahl der ersten Beleuchtungsszene aus der
Vielzahl von Beleuchtungsszenen weiter auf dem
Kontext basiert, in dem die Benutzereingabe bereit-
gestellt wird.

Beleuchtungseinheit (102, 302), umfassend:

eine oder mehrere Lichtquellen;

eine drahtlose Kommunikationsschnittstelle
(236); und

eine Steuerung (230), die betriebsfahig mit der
drahtlosen Kommunikationsschnittstelle gekop-
peltist, wobei die Steuerung konfiguriertist zum:

Erkennen einer Benutzereingabe, die zum
Steuern des Lichts bereitgestellt ist, das
durch die Lichtquelle emittiert wird;
Bestimmen eines oder mehrerer Attribute
der Benutzereingabe;

basierend auf dem einen oder den mehre-
ren Attributen der Benutzereingabe, Aus-
wahlen einer ersten Beleuchtungsszene
aus einer Vielzahl von Beleuchtungssze-
nen, die mindestens teilweise durch die ers-
te Lichtquelle implementierbar ist;
Betreiben der Lichtquelle, um mindestens
einen Teil der ausgewdahlten ersten Be-
leuchtungsszene zu implementieren;
Ubertragen, iiber die drahtiose Kommuni-
kationsschnittstelle, von Daten zu einer
oder mehreren entfernten Beleuchtungs-
einheiten, welche die ausgewahlte erste
Beleuchtungsszene oder eines oder meh-
rere Attribute der Benutzereingabe ange-
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ben,

wodurch der eine oder die mehreren ent-
fernten Beleuchtungseinheiten die jeweili-
gen Abschnitte der ausgewahlten ersten
Beleuchtungsszene implementieren; wobei
die Beleuchtungseinheit dadurch gekenn-
zeichnet ist, dass: die Steuerung weiter
konfiguriert ist zum:

Bestimmen eines Kontextes, indemdie
Benutzereingabe erkannt wird, wobei
der Kontext eine Tageszeit, zu der die
Benutzereingabe bereitgestellt wurde,
einen Ort, eine Benutzeridentitat oder
eine bereits implementierte Beleuch-
tungsszene umfasst; und

wobei das Auswahlen, durch die Steu-
erung, der ersten Beleuchtungsszene
aus der Vielzahl von Beleuchtungssze-
nen weiter mindestens auf dem Kontext
basiert, in dem die Benutzereingabe er-
kannt wird.

Revendications

Procédé de commande d’une pluralité de sources
de lumiére, comprenant :

la détection (502) d’'une entrée utilisateur per-
mettantde commander lalumiére émise parune
premiére source de lumiére de la pluralité de
sources de lumiére ;

la détermination (504) d’un ou de plusieurs at-
tributs de I'entrée utilisateur ;

sur la base des un ou plusieurs attributs de I'en-
trée utilisateur, la sélection (510) d’'une premiere
scene d’éclairage parmi une pluralité de scénes
d’éclairage pouvant étre mises en ceuvre au
moins en partie par de multiples sources de lu-
miére de la pluralité de sources de lumiére
autres que la premiére source de lumiere ; et
la mise en ceuvre (512) de la premiére scene
d’éclairage sélectionnée au moins en partie sur
deux sources de lumiére ou plus de la pluralité
de sources de lumiére autres que la premiéere
source de lumiére ;

le procédé étant caractérisé en ce qu’il com-
prend en outre :

la détermination (506) d’un contexte dans
lequel I'entrée utilisateur est détectée, le
contexte comprenant un moment de la jour-
née ou I'entrée utilisateur a été fournie, un
lieu, une identité d’utilisateur ou une scéne
d’éclairage déja mise en ceuvre ; et

dans lequel la sélection de la premiere scé-
ne d’éclairage parmi la pluralité de scénes
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d’éclairage est basée en outre au moins sur
le contexte dans lequel I'entrée utilisateur
est détectée.

2. Procédé selon la revendication 1, comprenant en

outre :

la détermination (508) d’'un ou de plusieurs at-
tributs de la premiere source de lumiere ;

dans lequel la sélection de la premiére scéne
d’éclairage parmi la pluralité de scénes d’éclai-
rage est basée en outre sur les un ou plusieurs
attributs de la premiere source de lumiere.

Procédé selon la revendication 2, dans lequel les un
ou plusieurs attributs de la premiére source de lu-
miere comprennent un but pour lequel la premiére
source de lumiére est prévue.

Procédé selon la revendication 2, dans lequel les un
ou plusieurs attributs de la premiére source de lu-
miere comprennent un identifiant associé a la pre-
miere source de lumiere.

Procédé selon la revendication 4, dans lequel I'iden-
tifiant distingue la premiere source de lumiere parmi
la pluralité de sources de lumiére.

Procédé selon la revendication 1, dans lequel la plu-
ralité de sources de lumiére sont disposées de ma-
niére linéaire sur un réseau de DEL linéaire.

Procédé selon la revendication 1, comprenant en
outre la communication des un ou plusieurs attributs
de I'entrée utilisateur a la pluralité de sources de
lumiére sur un ou plusieurs réseaux.

Procédé selon la revendication 1, comprenant en
outre lacommunication de la premiére scene d’éclai-
rage sélectionnée parmi la pluralit¢ de scénes
d’éclairage a la pluralité de sources de lumiére sur
un ou plusieurs réseaux.

Systeme d’éclairage (100), comprenant :

une pluralité de sources de lumiére (102, 106,
302, 306, 606) ;

un dispositif de commande (110,230, 310) cou-
plé de maniére communicative a la pluralité de
sources de lumiére, le dispositif de commande
étant configuré pour :

recevoir une indication d’entrée d’utilisateur
permettant de commander la lumiére émise
par une premiére source de lumiére de la
pluralité de sources de lumiére ;
déterminer un ou plusieurs attributs de la
premiére source de lumiére ;
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sur la base des un ou plusieurs attributs de
la premiere source de lumiére, sélectionner
une premiere scene d’éclairage parmi une
pluralité de scenes d’éclairage pouvant étre
mises en ceuvre au moins en partie par des
sources de lumiére multiples de la pluralité
de sources de lumiére autres que la premié-
re source de lumiére ; et

donner l'instruction aux deux sources de lu-
miére ou plus de la pluralité de sources de
lumiére de mettre en ceuvre des parties res-
pectives de la premiére scéne d’éclairage
sélectionnée ;

le systéme d’éclairage étant caractérisé en ce
que :
le dispositif de commande est configuré en outre
pour :

déterminer un contexte associé a I'entrée
utilisateur, le contexte comprenant un mo-
ment de la journée ou I'entrée utilisateur a
été fournie, un lieu, une identité d’utilisateur
ou une scéne d’éclairage déja mise en
ceuvre ; et

dans lequel la sélection de la premiere scé-
ne d’éclairage parmi la pluralité de scénes
d’éclairage estbasée en outre au moins sur
le contexte dans lequel I'entrée utilisateur
est détectée.

Systeme selon la revendication 9, dans lequel le dis-
positif de commande est couplé de maniére commu-
nicative avec la pluralité de sources de lumiére sur
un ou plusieurs bus.

Systeme selon la revendication 9, dans lequel le dis-
positif de commande est couplé de maniére commu-
nicative a la pluralité de sources de lumiére sur un
ou plusieurs réseaux.

Systeme selon la revendication 9, dans lequel le dis-
positif de commande est configuré en outre pour dé-
terminer un contexte dans lequel I'entrée utilisateur
est détectée, dans lequel la sélection de la premiére
scene d’éclairage parmi la pluralit¢ de scénes
d’éclairage est basée en outre sur le contexte dans
lequel I'entrée utilisateur est fournie.

Unité d’éclairage (102, 302), comprenant :

une ou plusieurs sources de lumiére ;

une interface de communication sans fil (236) ;
et

un dispositif de commande (230) couplé opéra-
tionnellement a linterface de communication
sans fil, le dispositif de commande étant confi-
guré pour :
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détecter I'entrée utilisateur permettant de
commander la lumiére émise par la source

de lumiére ;

déterminer un ou plusieurs attributs de I'en-

trée utilisateur ; 5
sur la base des un ou plusieurs attributs de
I'entrée utilisateur, sélectionner une pre-
miére scéne d’éclairage parmi une pluralité

de scénes d’éclairage pouvant étre mises

en ceuvre au moins en partie parla premiére 70
source de lumiére ;

actionner la source de lumiére pour mettre

en ceuvre au moins une partie de la premié-

re scéne d’éclairage sélectionnée ;
transmettre, via I'interface de communica- 75
tion sans fil aux une ou plusieurs unités
d’éclairage distantes, des données indica-
tives de la premiéere scéne d’éclairage sé-
lectionnée ou des un ou plusieurs attributs

de I'entrée utilisateur, 20
moyennant quoi les une ou plusieurs unités
d’éclairage distantes mettent en ceuvre les
parties respectives de la premiére scéne
d’éclairage sélectionnée ; I'unité d’éclaira-

ge est caractérisée en ce que : 25

le dispositif de commande est configuré en outre
pour :

déterminer un contexte dans lequel I'entrée 30
utilisateur estdétectée, le contexte compre-
nant un moment de la journée ou l'entrée
utilisateur a été fournie, un lieu, une identité
d’utilisateur ou une scene d’éclairage déja
mise en ceuvre ; et 35
dans lequel la sélection, par le dispositif de
commande, de la premiére scéne d’éclaira-
ge parmi la pluralité de scénes d’éclairage
est basée en outre au moins sur le contexte
dans lequel I'entrée utilisateur est détectée. 40

45

50

55

15



EP 3 424 277 B1

100

& 102, 102; 102y

LIGHT

SCENE(S)

LIGHTING SYSTEM

CONTROLLER
110

108 USER INPUT
( 106 EVENT
114

. N

JuGHTING
8 SCENE(S):
§-READING

128—

16



EP 3 424 277 B1

Fig. 2

17

LIGHTING 102,
SYSTEM
CONTROLLER
110
116 INPUT
MEMORY DETECTOR
232 234
114 — \ |
CONTROLLER 108
@ 230
f-bwL*“*‘
1 CAMERA ! | WIRELESS
| 238 1| INTERFACE
® ——————— 236
B

106

112



EP 3 424 277 B1

2016PD00DBILS
| 4/39 "
\_/
300 302,
g. 316 314
316 —
1
302;
312,
)

LIGHTING SYSTEM
CONTROLLER
310

LIGHTING
SCENE

LIGHTING SCENE

306,

Fig. 3

18



EP 3 424 277 B1

2016P0008B9LE

CONFIGURE LIGHTING SCENES ASSOCIATED WITH OPERATION OF INDIVIDUAL LIGHTING UNITS

W00~ P B R

Fig. 4

19



EP 3 424 277 B1

START

DETECT USER INPUT PROVIDED TO CONTROL LIGHT EMITTED BY A FIRST LIGHT
SOURCE OF A PLURALITY OF LIGHT SOURCES
202

:

DETERMINE ONE OR MORE ATTRIBUTES OF THE USER INPUT
504

:

DETERMINE ONE OR ATTRIBUTES OF A CONTEXT IN WHICH THE USER INPUT
WAS PROVIDED
206

I

DETERMINE ONE OR MORE ATTRIBUTES OF THE FIRST LIGHT SQURCE
208

v

BASED ON ATTRIBUTES DETERMINED AT BLOCKS 504-508, SELECT LIGHTING
SCENE FROM PLURALITY OF LIGHTING SCENES
210

Y

IMPLEMENT THE SELECTED LIGHTING SCENE
312

Fig.5 ‘\
500

20




EP 3 424 277 B1

6505 650; 6503 650,

\ 606, \ 606, K 6063 K 6064

Fig. 6

21



EP 3 424 277 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« US 6016038 A [0002] * WO 2016001780 A1 [0002]
» US 6211626 B [0002]

22



	bibliography
	description
	claims
	drawings
	cited references

