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(54) Techniques and graphical user interface for controlling solid-state luminaire with 
electronically adjustable light beam distribution

(57) Techniques and user interfaces (UIs) are dis-
closed for controlling a solid-state luminaire (100) having
an electronically adjustable light beam distribution. The
disclosed UI may be configured, in accordance with some
embodiments, to provide a user with the ability to control,
by wireless and/or wired connection, the light distribution
of an associated solid-state luminaire (100) in a given
space. The UI may be hosted by any computing device
(300), portable or otherwise, and may be used to control
any given light distribution capability provided by a paired
luminaire (100). In accordance with some embodiments,
the user may provide such control without need to know
details about the luminaire (100), such as the quantity of
solid-state lamps, or their individual addresses, or the
address of the fixture itself. In some cases, the disclosed
techniques may involve acquiring spatial information of
the space that hosts the luminaire (100) and/or providing
user-selected distribution of light within that space.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This Application is related to U.S. Patent Appli-
cation No. xx/xxx,xxx (Attorney Docket No.
2014P00134US), filed on March 21, 2014, U.S. Patent
Application No. 14/032821 (Attorney Docket No.
2013P00482US), filed on September 20, 2013, and U.S.
Patent Application No. 14/032856 (Attorney Docket No.
2013P01779US), filed on September 20, 2013, each of
which is herein incorporated by reference in its entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to solid-state
lighting (SSL) fixtures and more particularly to light-emit-
ting diode (LED)-based luminaires.

BACKGROUND

[0003] Traditional adjustable lighting fixtures, such as
those utilized in theatrical lighting, employ mechanically
adjustable lenses, track heads, gimbal mounts, and other
mechanical parts to adjust the angle and direction of the
light output thereof. Mechanical adjustment of these com-
ponents is normally provided by actuators, motors, or
manual adjustment by a lighting technician. Also, existing
lighting fixtures that utilize digital multiplexer (DMX) in-
terfaces to physically control light distribution require en-
try into that adapter of the address of each individual
light-emitting diode (LED) that is to be turned on or off.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004]

Figure 1A is a block diagram of a lighting system
configured in accordance with an embodiment of the
present disclosure
Figure 1B is a block diagram of a lighting system
configured in accordance with another embodiment
of the present disclosure.
Figure 2A is a cross-sectional view of a luminaire
configured in accordance with an embodiment of the
present disclosure.
Figure 2B is a plan view of a luminaire configured in
accordance with an embodiment of the present dis-
closure.
Figure 3A illustrates an example screenshot of a
computing device on which a graphical user interface
(GUI) is displayed, in accordance with an embodi-
ment of the present disclosure.
Figure 3B illustrates an example screenshot of a
computing device on which a GUI is displayed, in
accordance with another embodiment of the present
disclosure.
Figure 4A illustrates an example screenshot of a GUI

in beam-adjustable mode, in accordance with an em-
bodiment of the present disclosure.
Figure 4B is a plan view of a luminaire in beam-ad-
justable mode corresponding with the example node
selections depicted in the GUI screenshot of Figure
4A.
Figure 4C is a process flow illustrating an algorithm
for controlling a luminaire in a beam-adjustable mode
using a touch-sensitive GUI, in accordance with an
embodiment of the present disclosure.
Figure 5A illustrates an example screenshot of a GUI
in point-to-point mode, in accordance with an em-
bodiment of the present disclosure.
Figure 5B is a plan view of a luminaire in point-to-
point mode corresponding with the example node
selections depicted in the GUI screenshot of Figure
5A.
Figure 5C is a process flow illustrating an algorithm
for controlling a luminaire in a point-to-point mode
using a touch-sensitive GUI, in accordance with an
embodiment of the present disclosure.
Figure 6A illustrates an example screenshot of a GUI
in auto-sequence mode, in accordance with an em-
bodiment of the present disclosure.
Figure 6B is a plan view of a luminaire in auto-se-
quence mode corresponding with the example pat-
tern/sequence selection depicted in the GUI screen-
shot of Figure 6A.
Figure 6C is a process flow illustrating an algorithm
for controlling a luminaire in an auto-sequence
mode, in accordance with an embodiment of the
present disclosure.
Figure 7A illustrates an example screenshot of a GUI
with auto-orientation mode disabled, in accordance
with an embodiment of the present disclosure.
Figure 7B illustrates an example screenshot of a GUI
with auto-orientation mode enabled, in accordance
with an embodiment of the present disclosure.

[0005] These and other features of the present embod-
iments will be understood better by reading the following
detailed description, taken together with the figures here-
in described. The accompanying drawings are not intend-
ed to be drawn to scale. In the drawings, each identical
or nearly identical component that is illustrated in various
figures may be represented by a like numeral. For pur-
poses of clarity, not every component may be labeled in
every drawing.

DETAILED DESCRIPTION

[0006] Techniques and user interfaces (UIs) are dis-
closed for controlling a solid-state luminaire having an
electronically adjustable light beam distribution. The dis-
closed UI may be configured, in accordance with some
embodiments, to provide a user with the ability to control,
by wireless and/or wired connection, the light distribution
of an associated solid-state luminaire in a given space.
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The UI may be hosted by any computing device, portable
or otherwise, and may be used to control any given light
distribution capability provided by a paired luminaire. In
accordance with some embodiments, the user may pro-
vide such control without need to know details about the
luminaire, such as the quantity of solid-state lamps, or
their individual addresses, or the address of the fixture
itself. In some cases, the disclosed techniques may in-
volve acquiring spatial information of the space that hosts
the luminaire and/or providing user-selected distribution
of light within that space. Numerous configurations and
variations will be apparent in light of this disclosure.

General Overview

[0007] As previously noted, existing lighting designs
rely upon mechanical movements for adjusting light dis-
tribution. However, these designs generally include rel-
atively large components, such as those used in theater
lighting. Also, the cost of such systems is normally high
given the complexity of the mechanical equipment re-
quired to provide the desired degree of adjustability and
given that lighting technicians are normally required to
mechanically operate such systems. Furthermore, there
is a safety concern associated with the need to manually
adjust, repair, and replace components of these types of
systems, particularly in areas which are normally out-of-
reach without the use of a ladder, scaffolding, or aerial
work platform, for example.
[0008] Thus, and in accordance with some embodi-
ments of the present disclosure, techniques and user in-
terfaces (UIs) are disclosed for controlling a solid-state
luminaire having an electronically adjustable light beam
distribution. The disclosed UI design logic may be con-
figured, in accordance with some embodiments, to pro-
vide a user with the ability to control, by wireless and/or
wired connection, the light distribution of an associated
solid-state luminaire in a given space. The disclosed UI
application may be installed on any computing device,
portable or otherwise, and may be used to control one
or more light distribution capabilities provided by a given
solid-state luminaire. In accordance with some embodi-
ments, the user may provide such control without need
to know details about the associated luminaire, such as
the quantity of solid-state lamps, or their individual ad-
dresses, or the address of the fixture itself. In some cas-
es, the disclosed control techniques may involve acquir-
ing spatial information of the space (e.g., room, office,
etc.) that hosts the target luminaire and/or providing user-
selected distribution of light within that space. In some
cases, the disclosed UI application may be configured to
discover the presence of multiple luminaires in a given
space and prompt the user to select which luminaire(s)
are to be controlled. As discussed herein, in some em-
bodiments, the UI may be presented as a graphical UI
(GUI), while in some other embodiments, the UI may be
presented as a photographical UI.
[0009] It should be noted that while the disclosed tech-

niques and UIs (e.g., graphical UI; photographical UI)
generally are discussed in the example context of port-
able computing devices, the present disclosure is not so
limited. For instance, in some cases, the disclosed tech-
niques can be used, for example, with non-mobile com-
puting devices (e.g., a desktop computer, a television,
etc.), in accordance with some embodiments. Numerous
suitable host platforms will be apparent in light of this
disclosure.

System Architecture and Operation

[0010] Figure 1A is a block diagram of a lighting system
1000a configured in accordance with an embodiment of
the present disclosure, and Figure 1B is a block diagram
of a lighting system 1000b configured in accordance with
another embodiment of the present disclosure. As can
be seen, system 1000a/1000b may include: a luminaire
100; one or more controllers 200 operatively coupled with
luminaire 100; and a computing device 300 communica-
tively coupled with luminaire 100. As described herein,
computing device 300 may be utilized, in accordance with
some embodiments, to control the light output of lumi-
naire 100 (e.g., to customize the light distribution for a
given space or surface of incidence). Also, in some cas-
es, system 1000a/1000b optionally may include an image
capture device 400 configured, for example, to capture
image data of a given space or surface of incidence to
be lighted using luminaire 100. A discussion of these is
provided below.
[0011] In some instances, computing device 300 may
be configured to be directly communicatively coupled
with luminaire 100, as described herein. In some other
cases, however, device 300 and luminaire 100 optionally
may be indirectly communicatively coupled with one an-
other, for example, by an intervening or otherwise inter-
mediate network 500 for facilitating the transfer of data
between device 300 and luminaire 100. Network 500 may
be any suitable communications network, and in some
example cases may be a public and/or private network,
such as a private local area network (LAN) operatively
coupled to a wide area network (WAN) such as the In-
ternet. In some instances, network 500 may include a
wireless local area network (WLAN) (e.g., Wi-Fi® wire-
less data communication technologies). In some instanc-
es, network 500 may include Bluetooth® wireless data
communication technologies. In some cases, network
500 may include supporting infrastructure and/or func-
tionalities such as a server and a service provider, but
such features are not necessary to carry out communi-
cation via network 500.
[0012] Luminaire 100 can have any of a wide range of
configurations. For example, consider Figures 2A-2B,
which are cross-sectional and plan views, respectively,
of a luminaire 100 configured in accordance with an em-
bodiment of the present disclosure. As can be seen, lu-
minaire 100 may include a housing 110 and a plurality
of solid-state lamps 130 arranged within the plenum 115
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of housing 110. In accordance with some embodiments,
luminaire 100 may be configured, for example, as de-
scribed in U.S. Patent Application No. xx/xxx,xxx (Attor-
ney Docket No. 2013P00482US), titled "Solid-State Lu-
minaire with Electronically Adjustable Light Beam Distri-
bution." Each lamp 130 may include one or more solid-
state emitters 131 (e.g., light-emitting diodes, or LEDs)
and tunable electro-optic componentry configured to pro-
vide that lamp 130 with its own electronically adjustable
light beam, in accordance with some embodiments.
Lamps 130 can be electronically controlled individually
and/or in conjunction with one another, for example, to
provide highly adjustable light emissions from the lumi-
naire 100 (e.g., digitally addressable, pixelated control
over light distribution), in accordance with some embod-
iments. Other suitable configurations for luminaire 100
will depend on a given application and will be apparent
in light of this disclosure.
[0013] As previously noted, the solid-state lamps 130
of luminaire 100 can be electronically controlled individ-
ually and/or in conjunction with one another, for example,
to provide highly adjustable light emissions from the lu-
minaire 100. To that end, luminaire 100 may include or
otherwise be communicatively coupled with one or more
controllers 200 which can be used to electronically con-
trol the output of the emitters 131 individually and/or in
conjunction with one another (e.g., as an array or partial
array), thereby electronically controlling the light output
of luminaire 100 as a whole.
[0014] In accordance with some embodiments, a given
controller 200 may be responsible for translating received
inputs (e.g., directly and/or indirectly received from com-
puting device 300) to control one or more of the solid-
state lamps 130 of luminaire 100 to obtain a given desired
light distribution. In some cases, a given controller 200
may be configured to provide for electronic adjustment,
for example, of the beam direction, beam angle, beam
distribution, and/or beam diameter for each lamp or some
sub-set of the available lamps 130 of luminaire 100,
thereby allowing for customizing the spot size, position,
and/or distribution of light in a given space or on a given
surface of incidence. In some cases, controller 200 may
provide for electronic adjustment, for example, of the
brightness (dimming) and/or color of light, thereby allow-
ing for dimming and/or color mixing/tuning, as desired.
[0015] Figure 1A is a block diagram of a lighting system
1000a configured in accordance with an embodiment of
the present disclosure. Here, a controller 200 is opera-
tively coupled (e.g., by a communication bus/intercon-
nect) with the solid-state lamps 130 1-N of luminaire 100.
In this example case, controller 200 may output a control
signal to any one or more of the solid-state lamps 130
and may do so, for example, based on wired and/or wire-
less input received from computing device 300, dis-
cussed below. As a result, luminaire 100 may be control-
led in such a manner as to output any number of output
beams 1-N, which may be varied in beam direction, beam
angle, beam size, beam distribution, brightness/dim-

ness, and/or color, as desired for a given target applica-
tion or end-use, in accordance with some embodiments.
[0016] However, the present disclosure is not so limit-
ed. For instance, consider Figure 1B, which is a block
diagram of a lighting system 1000b configured in accord-
ance with another embodiment of the present disclosure.
Here, each solid-state lamp 130 1-N of luminaire 100
includes its own controller 200. In a sense, each solid-
state lamp 130 may be considered as effectively having
its own mini-controller, thus providing luminaire 100 with
a distributed controller 200. In some instances, the con-
troller 200 of a given solid-state lamp 130 may be popu-
lated, for example, on a printed circuit board (PCB) as-
sociated with that lamp 130. In this example case, a given
controller 200 may output a control signal to an associ-
ated solid-state lamp 130 of luminaire 100 and may do
so, for example, based on wired and/or wireless input
received from computing device 300, discussed below.
As a result, luminaire 100 may be controlled in such a
manner as to output any number of output beams 1-N,
which may be varied in beam direction, beam angle,
beam size, beam distribution, brightness/dimness,
and/or color, as desired for a given target application or
end-use, in accordance with some embodiments.
[0017] A given controller 200 may utilize any of a wide
variety of digital communications protocol, such as, for
example, a digital multiplexer (DMX) interface, a Wi-Fi™
protocol, a Bluetooth® protocol, a digital addressable
lighting interface (DALI) protocol, a ZigBee protocol, or
any other suitable communications protocol, wired
and/or wireless, as will be apparent in light of this disclo-
sure. In some cases, a given controller 200 may be con-
figured as a terminal block or other pass-through such
that computing device 300 is effectively coupled directly
with the individual solid-state emitters 131 of luminaire
100. Numerous suitable configurations will be apparent
in light of this disclosure.
[0018] As discussed herein, control of the emission of
luminaire 100 may be provided, for example, by a wired
and/or wireless control interface provided by computing
device 300, which may be a touch-sensitive electronic
device, in some cases. In some embodiments, device
300 may include a touch-sensitive display 340 configured
to provide a touch-based graphical user interface (GUI)
370 that may be utilized to control the solid-state emitters
131 of the solid-state lamps 130 of luminaire 100 individ-
ually and/or in conjunction with one another, as described
herein. In some instances, the touch-sensitive interface
may be operatively coupled with the one or more con-
trollers 200, which in turn interpret the input from com-
puting device 300 and provide the desired control sig-
nal(s) to one or more of the solid-state emitters 131 of
luminaire 100. In some other instances, the touch-sen-
sitive interface may be operatively coupled directly with
the solid-state emitters 131 to control them directly.
[0019] Computing device 300 may be any porta-
ble/mobile or non-mobile electronic device configured for
wired and/or wireless communication. In some instanc-
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es, device 300 may include or otherwise be configured
to communicate with a display 340 that is touch-sensitive,
as discussed below. Some example suitable devices 300
may include, in part or in whole: (1) a laptop/notebook
computer; (2) a tablet computer; (3) a mobile phone or
smartphone (e.g., iPhone®, Android®-based phone,
Blackberry®, Symbian®-based phone, Palm®-based
phone, etc.); (4) a personal digital assistant (PDA); (5) a
portable media player (PMP); (6) a cellular handset; (7)
a handheld gaming device; (8) a gaming platform/con-
sole; (9) a desktop computing system; and/or (10) a tel-
evision or other electronic visual display. Also, as dis-
cussed herein, computing device 300 may include any
of a wide range of modules/components, as desired for
a given target application or end-use. In accordance with
some embodiments, computing device 300 may be con-
figured for communication between any or all its mod-
ules/components, and in some cases, device 300 may
include a communications bus/interconnect to that end.
It should be noted, however, that the present disclosure
is not intended to be limited in form or function to the
example device 300 depicted in the figures, and numer-
ous other suitable configurations for device 300 will be
apparent in light of this disclosure.
[0020] As can be seen in Figures 1A-1B, device 300
may include a communication module 310, in accord-
ance with some embodiments. Communication module
310 may be configured, for example, to aid in communi-
catively coupling device 300 with: (1) luminaire 100 (e.g.,
the one or more controllers 200 thereof); (2) image cap-
ture device 400 (if optionally included); and/or (3) network
500, if desired. To that end, communication module 310
can be configured, for example, to execute any suitable
wireless communication protocol that allows for data/in-
formation to be passed wirelessly. Note that each of com-
puting device 300, luminaire 100, and optional image
capture device 400 can be associated with a unique ID
(e.g., IP address, MAC address, cell number, or other
such identifier) that can be used to assist the communi-
cative coupling there between, in accordance with some
embodiments. Some example suitable wireless commu-
nication methods that can be implemented by communi-
cation module 310 of device 300 may include: radio fre-
quency (RF) communications (e.g., Wi-Fi®; Bluetooth®;
near field communication or NFC); IEEE 802.11 wireless
local area network (WLAN) communications; infrared
(IR) communications; cellular data service communica-
tions; satellite Internet access communications; cus-
tom/proprietary communication protocol; and/or a com-
bination of any one or more thereof. In some embodi-
ments, device 300 may be capable of utilizing multiple
methods of wireless communication. In some such cas-
es, the multiple wireless communication techniques may
be permitted to overlap in function/operation, while in
some other cases they may be exclusive of one another.
[0021] It should be noted, however, that the present
disclosure is not limited only to wireless communication,
as in some cases a wired connection (e.g., USB, Ether-

net, FireWire, or other suitable wired interfacing) may be
provided between device 300 and: (1) luminaire 100
(e.g., the one or more controllers 200 thereof); and/or (2)
image capture device 400, if optionally included. In a
more general sense, communication module 310 may
be configured such that device 300 is able to transmit
and/or receive information with respect to any given
source/recipient, by wired and/or wireless connection,
using any suitable protocol (e.g., LAN-based, Internet-
based, cellular-based, satellite-based, or any combina-
tion thereof), as desired for a given target application or
end-use. Other suitable configurations and componentry
(e.g., receiver, transmitter, transceiver) which may pro-
vide the desired wired/wireless communication between
computing device 300 and a paired luminaire 100 and/or
image capture device 400 (including any custom or pro-
prietary protocols) will depend on a given application and
will be apparent in light of this disclosure.
[0022] In accordance with some embodiments, device
300 may include one or more processors 320 configured,
for example, to perform operations associated with de-
vice 300 and any one or more of the modules/compo-
nents included therein. For instance, a given processor
320 may be configured, in some embodiments, to proc-
ess or otherwise interpret data that is: (1) input from a
user (e.g., using a touch-sensitive display 340 and/or ap-
plication 336 stored in memory 330); (2) input from an
image capture device 400 (if optionally included); and/or
(3) output to be received by luminaire 100. Other suitable
configurations of the one or more processors 320 of de-
vice 300 will depend on a given application and will be
apparent in light of this disclosure.
[0023] In accordance with some embodiments, device
300 may include a memory 330. Memory 330 can be of
any suitable type (e.g., RAM and/or ROM, or other suit-
able memory) and size, and in some cases may be im-
plemented with volatile memory, non-volatile memory, or
a combination thereof. Memory 330 may be utilized, for
example, for processor workspace and/or to store media,
programs, applications, content, etc., on device 300 on
a temporary or permanent basis. Also, memory 330 can
include one or more modules stored therein that can be
accessed and executed, for example, by processor(s)
320.
[0024] For instance, memory 330 may include an op-
erating system (OS) module 332 configured, in accord-
ance with some embodiments, to aid in processing: (1)
user input (e.g., received from display 340 and/or an ap-
plication 336 stored in memory 330); and/or (2) captured
image data received from optional image capture device
400. OS module 332 can be implemented with any suit-
able OS, mobile or otherwise, such as: Android® OS from
Google, Inc.; iOS® from Apple, Inc.; Windows Phone®

OS from Microsoft Corp.; BlackBerry® OS from Black-
Berry Ltd.; Symbian OS; Palm® OS from Palm, Inc. Other
suitable types and configurations for OS module 332 will
depend on a given application and will be apparent in
light of this disclosure.
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[0025] In accordance with some embodiments, mem-
ory 330 may include a user interface (UI) module 334
configured, for example, to provide a graphical user in-
terface (GUI) 370 (discussed below) using display 340
(e.g., which may be touch-sensitive, in some instances).
UI module 334 can be programmed or otherwise config-
ured to provide a GUI 370 as variously described herein,
such as with reference to the example screenshots of
Figures 3A, 3B, 4A, 5A, 6A, 7B, and 7C and/or the meth-
odologies demonstrated in Figures 4C, 5C, and 6C,
which will be discussed in turn. To that end, UI module
334 may include custom, proprietary, known, and/or af-
ter-developed user interface construction code (or in-
struction sets) that are generally well-defined and oper-
able to present one or more control features via GUI 370
for selection and/or manipulation (e.g., by a user). It
should be noted, however, that UI module 334 need not
be implemented only in memory 330 (e.g., as generally
shown in Figures 1A-1B), as in some other embodiments,
UI module 334 can be implemented in a combination of
locations (e.g., memory 330, display 340, etc.), thereby
providing the UI module 334 with a degree of functional
distributedness. Other suitable configurations for UI
module 334 will depend on a given application and will
be apparent in light of this disclosure.
[0026] Memory 330 also may include one or more ap-
plications 336 stored therein. For example, in some cas-
es, memory 330 may include or otherwise have access
to an image/video recording application or other software
that permits image capturing/video recording using op-
tional image capture device 400, as described herein. In
some cases, memory 330 may include or otherwise have
access to an image/video playback application or other
software that permits playback/viewing of images/video
captured using optional image capture device 400 or oth-
er content. In some embodiments, one or more applica-
tions 336 may be included to facilitate presentation
and/or operation of GUI 370. Other suitable applications
330 to be hosted/accessed by device 300 will depend on
a given application and will be apparent in light of this
disclosure.
[0027] A given module of memory 330 can be imple-
mented in any suitable programming language, such as,
for example: C; C++; objective C; JavaScript; custom or
proprietary instruction sets; etc. The modules of device
300 can be encoded, for example, on a machine-reada-
ble medium that, when executed by a processor (e.g.,
such as the one or more processors 320), carries out the
desired functionality of that portion of device 300. The
computer-readable medium may be, for example, a hard
drive, compact disk, memory stick, server, or any suitable
non-transitory computer/computing device memory that
includes executable instructions, or a plurality or combi-
nation of such memories. Other embodiments can be
implemented, for instance, with gate-level logic or an ap-
plication-specific integrated circuit (ASIC) or chip set or
other such purpose-built logic. Some embodiments can
be implemented with a microcontroller having input/out-

put capability (e.g., inputs for receiving user inputs; out-
puts for directing other components) and a number of
embedded routines for carrying out a given desired func-
tionality. In a more general sense, the functional modules
of device 300 can be implemented in hardware, software,
and/or firmware, as desired. Other suitable mod-
ules/components for memory 330 will depend on a given
application and will be apparent in light of this disclosure.
[0028] The display 340 of device 300 may utilize any
display technology suitable, for example, for the display
of images, video, text, or other desired content. As pre-
viously noted, display 340 optionally may be touch-sen-
sitive (e.g., to assist with the function of UI module 334,
as discussed above), in some embodiments. To that end,
display 340 may utilize any of a wide range of touch-
sensing techniques, such as, for example: resistive
touch-sensing; capacitive touch-sensing; surface acous-
tic wave (SAW) touch-sensing; infrared (IR) touch-sens-
ing; optical imaging touch-sensing; and/or any combina-
tion thereof. In a more general sense, and in accordance
with some embodiments, touch-sensitive display 340
generally may be configured to detect or otherwise sense
direct and/or proximate contact from a user’s finger, sty-
lus, or other suitable implement at a given location of
display 340. In some cases, display 340 may be config-
ured to translate such contact into an electronic signal
that can be processed by device 300 (e.g., by the one or
more processors 320 thereof) and manipulated or other-
wise used to trigger a GUI 370 action, such as any of
those discussed herein.
[0029] Touch-sensitive display 340 may permit provi-
sion of a GUI 370 including one or more control features
(discussed below) which may be utilized, in accordance
with some embodiments, to provide input to computing
device 300 to be relayed to: (1) the one or more control-
lers 200 of luminaire 100; and/or (2) image capture device
400, if included. In some cases, display 340 may be in-
tegrated with computing device 300, while in some other
case, display 340 may be a stand-alone component con-
figured to communicate with device 300 using any suit-
able wired and/or wireless communications techniques.
Other suitable configurations and touch-sensitive capa-
bilities for display 340 will depend on a given application
and will be apparent in light of this disclosure.
[0030] It should be noted, however, that the present
disclosure is not so limited, as in some other embodi-
ments, device 300 may include or otherwise be opera-
tively coupled with a non-touch-sensitive display 340 and
have a touch-sensitive surface implemented therewith
(e.g., a touch-sensitive track pad). In some such cases,
device 300 generally may be capable of translating direct
and/or proximate contact of the touch-sensitive surface
into an electronic signal that can be processed by device
300 (e.g., by the one or more processors 320 thereof)
and manipulated or otherwise used to trigger a GUI 370
action, such as any of those discussed herein.
[0031] In some embodiments, device 300 optionally
may include a position and/or motion sensor 350 config-
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ured, for example, to aid in determining the orientation
and/or movement of computing device 300 with respect
to a given point of reference (e.g., a luminaire 100). When
included, position and/or motion sensor 350 may be con-
figured as traditionally done and, in accordance with
some embodiments, may be communicatively coupled
with orientation indicator feature 352, discussed below.
In some instances, position and/or motion sensor 350
may be configured, for example, with geomagnetic sens-
ing capabilities to aid in determining the orientation
and/or movement of computing device 300 with respect
to a geomagnetic pole (e.g., geomagnetic north). Numer-
ous configurations will be apparent in light of this disclo-
sure.
[0032] As previously noted, device 300 may be config-
ured, in accordance with some embodiments, to display
or otherwise provide a graphical user interface (GUI) 370.
For example, consider Figures 3A and 3B, which illus-
trate example screenshots of a computing device 300 on
which a GUI 370 is displayed, in accordance with some
embodiments of the present disclosure. As can be seen,
display 340 can be configured to display various GUI 370
menus, sub-menus, features, icons (e.g., light-based
icons), and/or buttons (e.g., virtual buttons), hereinafter
referred to as GUI control features, that a user may utilize
in controlling the performance/behavior of device 300,
luminaire 100, and/or optional image capture device 400.
[0033] In accordance with some embodiments, GUI
370 may be configured to allow selection from the one
or more modules and/or applications stored within device
300 (e.g., within memory 330) to perform any of a wide
variety of tasks/operations associated with device 300,
luminaire 100, and/or optional image capture device 400.
A given GUI control feature can be used, in accordance
with some embodiments, to provide a control signal to
device 300, luminaire 100, and/or optional image capture
device 400 and can be programmed or otherwise con-
figured to that end using any suitable custom, proprietary,
known, and/or after-developed techniques, as desired
for a given target application or end-use. In some em-
bodiments in which display 340 is touch-sensitive, GUI
370 correspondingly may be provided as a touchscreen
interface with touch-sensitive virtual control features.
[0034] As can be seen, for example, from Figure 3A,
GUI 370 may be configured to provide a graphical canvas
372, in some instances. In accordance with some em-
bodiments, graphical canvas 372 may include within its
bounds one or more selectable nodes 374 which may
correspond, for example, with the one or more lamps 130
of luminaire 100. In a more general sense, graphical can-
vas 372 may include a field of selectable GUI control
features, elements, icons, and/or other graphical objects
that can be used as a selectable node 374, in accordance
with some embodiments. Selection of a given node 374
may be made with the user’s finger, a stylus, or other
suitable implement. As discussed herein, upon selection
of a given node 374, the one or more solid-state lamps
130 of luminaire 100 corresponding with such selected

node 374 may be turned ON/OFF, in accordance with
some embodiments. In some instances, the dimensions
and geometry of graphical canvas 372 may be configured
to correspond with the maximum light distribution bound-
ary (or some lesser light distribution boundary, if desired)
of luminaire 100 with respect to a given space or other
surface of incidence (e.g., floor, wall, ceiling, etc.). In
some instances, the quantity of nodes 374 displayed
within graphical canvas 372 may correspond directly
(e.g., one-to-one) with the quantity of controllable lamps
130 of luminaire 100.
[0035] As can be seen, for example, from Figure 3B,
GUI 370 may be configured to provide a photographical
canvas 382, in some instances. In accordance with some
embodiments, photographical canvas 382 may com-
prise, in part or in whole, a photograph or other image
captured by image capture device 400 of the target space
(e.g., room, surface, etc.) to be lighted by luminaire 100.
In some other embodiments, photographical canvas 382
may comprise, in part or in whole, a computer-generated
image of the target space as derived from a photograph
or other image (e.g., captured by image capture device
400) and/or from scanning the target space (e.g., three-
dimensional modeling, machine learning, etc.). In some
still other embodiments, photographical canvas 382 may
comprise, in part or in whole, a visual rendition (e.g., line
drawing, bitmap, grid array, image map, etc.) represent-
ative of the space to be lighted by luminaire 100. As will
be appreciated in light of this disclosure, and in accord-
ance with some embodiments, a user may alternate be-
tween graphical canvas 372 and photographical canvas
382, as desired. In accordance with some embodiments,
photographical canvas 382 may provide a view (e.g., a
plan view or other desired view from a given vantage
point) of a given space or target surface of incidence that
is to be lighted by luminaire 100 and may include within
its bounds one or more selectable zones 384 correspond-
ing, for example, to areas which may be lighted by lumi-
naire 100. Selection of a given zone 384 within photo-
graphical canvas 382 may be made with the user’s finger,
a stylus, or other suitable implement.
[0036] As discussed herein, upon selection of a zone
384, the one or more solid-state lamps 130 of luminaire
100 corresponding with such selected zone 384 may be
turned ON/OFF, in accordance with some embodiments.
Thus, in a general sense, the photographical canvas 382
provided by GUI 370 may aid a user in making specific
lighting distribution selections based on which zone(s)
384 of a given space/surface are to be lighted, and in
determining whether a given desired lighting distribution
has been achieved. In some cases, photographical can-
vas 382 may be refreshed or otherwise updated in real
time, while in some other cases, refreshing/updating may
occur periodically or upon user command using device
300.
[0037] As previously noted, GUI 370 may present on
display 340 one or more GUI control features designed
to aid a user in use, manipulation, and/or operation of
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device 300, luminaire 100, and/or optional image capture
device 400. In particular, upon activation of a given GUI
control feature, one or more control signals may be output
to alter or otherwise control the performance/behavior of
device 300, luminaire 100, and/or optional image capture
device 400, in accordance with some embodiments. In
some cases in which device 300 includes a touch-sen-
sitive display 340, GUI 370 may include one or more vir-
tual control features (e.g., virtual buttons, switches,
knobs, pressure sensors, toggles, sliders) that a user
may manually manipulate to aid in providing the desired
control/operation of device 300, luminaire 100, and/or
optional image capture device 400. However, the present
disclosure is not so limited, as in some cases, computing
device 300 may include one or more physical control fea-
tures (e.g., physical buttons, switches, knobs, pressure
sensors, toggles, sliders) to any such end. Numerous
configurations will be apparent in light of this disclosure.
[0038] A given control feature (e.g., virtual and/or phys-
ical) may be assigned to or otherwise associated with
any of a wide range of functions/operations of device
300, luminaire 100, and/or optional image capture device
400, as desired for a given target application or end-use.
For instance, in some cases, a given GUI control feature
may be configured to make a selection from one or more
options displayed by GUI 370 on display 340. In some
instances, a given control feature may be configured to
enable/disable computing device 300, image capture de-
vice 400 (if optionally included), and/or luminaire 100. In
some cases, a given control feature may be configured
to perform an image data refresh for optional image cap-
ture device 400 to refresh photographical canvas 382. In
some instances, GUI 370 may present an intensity ad-
justment feature 392 configured to adjust the intensity
(e.g., brighten and/or dim) the output of the one or more
lamps 130 of luminaire 100. In accordance with some
embodiments, GUI 370 may be configured to allow con-
trol of the intensity, color, and/or color temperature of the
light emitted by a given solid-state lamp 130 of a paired
luminaire 100.
[0039] In some cases, GUI 370 may present one or
more network connection management features 396
(e.g., a network selection menu, a network/IP address
indicator, a network connection refresh button, etc.). In
some such cases, computing device 300 may perform a
connection refresh upon user instruction; for example, a
user may input a command to computing device 300,
which causes it to perform a network connection refresh.
However, the present disclosure is not so limited, as in
some other cases, computing device 300 may be con-
figured to perform a periodic network connection refresh
(e.g., based on a user-defined schedule, a given time
interval, etc.) or otherwise as frequently as desired for a
given target application or end-use.
[0040] In some instances, GUI 370 may present a
mode selection feature 398 configured to allow for selec-
tion between any of the example lighting distribution
modes (e.g., such as beam-adjustable mode, point-to-

point mode, auto-sequence mode, distribution-adjusta-
ble mode, etc., as discussed below) of which luminaire
100 may be capable. In some cases, GUI 370 may
present one or more auto-sequence management fea-
tures 394 (e.g., a pattern/sequence selection menu, a
pattern/sequence start/stop button, a pattern/sequence
speed adjuster, etc.) for managing operation of luminaire
100 in an auto-sequence mode. In some instances, GUI
370 may present an orientation indicator feature 352 con-
figured to indicate the directional heading and/or angular
orientation of device 300, for example, with respect to a
paired luminaire 100, a geomagnetic heading (e.g., ge-
omagnetic north), or other suitable point of reference.
[0041] In some cases, GUI 370 may present one or
more navigation features 393, such as a Home button,
a Back button to allow a user to go back to a previous
menu/sub-menu, and/or a Switch Application button to
allow a user to switch between currently active applica-
tions, among others. In some instances, GUI 370 may
present one or more status bars 391 configured to convey
information, for example, pertaining to the operation, sta-
tus, and/or performance of device 300, a paired luminaire
100, and/or an optionally included image capture device
400. Such information may be conveyed by display of
one or more icons (e.g., light-based icons) that are indic-
ative of or otherwise associated with any of a wide range
of settings/functions of device 300, a paired luminaire
100, and/or a paired image capture device 400. For in-
stance, a given status bar 391 may include a network
connection/signal indicator icon that indicates the state
of the connection of device 300 with luminaire 100, image
capture device 400, and/or network 500 (if present). A
given status bar 391 may include a battery life indicator
icon that indicates the remaining power available for de-
vice 300, luminaire 100, and/or image capture device
400. A given status bar 391 may include a clock icon that
indicates the current time.
[0042] It should be noted, however, that the present
disclosure is not so limited to the example GUI 370
scheme illustrated and discussed in the context of the
figures, as any number of GUI schemes and/or hierar-
chies of GUI control features (e.g., virtual and/or physical)
and options may be displayed by display 340 of device
300, in accordance with other embodiments. In a more
general sense, a given GUI control feature may be as-
sociated with any standard and/or user-defined function,
capability, and/or application of device 300, as desired,
and may be customized to meet the preferences of a
given user.
[0043] Optional image capture device 400 can be any
device configured to capture digital images, such as a
still camera (e.g., a camera configured to capture still
photographs) or a video camera (e.g., a camera config-
ured to capture moving images comprising a plurality of
frames). Image capture device 400 may include compo-
nents such as, for example, an optics assembly, an image
sensor, and an image/video encoder. These components
(and others, if any) of image capture device 400 may be

13 14 



EP 2 922 370 A2

9

5

10

15

20

25

30

35

40

45

50

55

implemented in any combination of hardware, software,
and/or firmware, as desired for a given target application
or end-use. Also, image capture device 400 can be con-
figured to operate using light, for example, in the visible
spectrum and/or other portions of the electromagnetic
spectrum, including the infrared (IR) spectrum, ultraviolet
(UV) spectrum, etc.
[0044] In accordance with some embodiments, image
capture device 400 may be aimed (e.g., oriented, fo-
cused) such that it captures an image inclusive of a given
space, surface of incidence, or other target region to be
lighted using luminaire 100. Thus, by virtue of this con-
figuration, image capture device 400 may capture an im-
age of the lighted area and convey that information, for
example, to computing device 300 (e.g., where it may be
considered by a user to make a determination as to
whether a desired lighting distribution has been
achieved). As such, it may be desirable, in some instanc-
es, to ensure that image capture device 400 is configured
to capture images which are of sufficient resolution (e.g.,
for observation and consideration by a user) to that end.
In an example case in which image capture device 400
is mounted on a ceiling or other overhead surface, an
image providing an overhead view (e.g., a bird’s-eye
view) of the lighted space may be conveyed by image
capture device 400 to computing device 300. This visual
image may be provided to computing device 300, for ex-
ample, to serve as a photographical canvas 382 for GUI
370, and in some instances may provide the user with
improved control over light distribution without having to
observe the actual physical space to distribute light in an
intended manner.
[0045] In some cases, image capture device 400 may
be a separate (e.g., stand-alone) device that is config-
ured to communicate with computing device 300 and/or
luminaire 100 via wired (e.g., Universal Serial Bus or
USB, Ethernet, FireWire, etc.) and/or wireless (e.g., Wi-
Fi®, Bluetooth®, etc.) communication. In some other cas-
es, image capture device 400 may be incorporated within
computing device 300 (e.g., as a built-in or otherwise on-
board image capture device). Some example cases may
include: web cameras as may be associated with com-
puters, video monitors, etc.; mobile device cameras (e.g.,
cell phone or smartphone cameras integrated in, for ex-
ample, the previously discussed example device); inte-
grated laptop computer cameras; and integrated tablet
computer cameras (e.g., iPad®, Galaxy Tab®, and the
like). In some still other cases, image capture device 400
may be incorporated within luminaire 100. Other suitable
placements and configurations for image capture device
400 will depend on a given application and will be appar-
ent in light of this disclosure.
[0046] As previously noted, luminaire 100 may be con-
figured to be capable of outputting light in any of a wide
range of light distribution modes, and device 300 with its
GUI 370 may be utilized to control such modes, in ac-
cordance with some embodiments. For example, consid-
er Figure 4A, which illustrates an example screenshot of

GUI 370 in beam-adjustable mode, in accordance with
an embodiment of the present disclosure. As can be
seen, in beam-adjustable mode, a cursor 376 may be
displayed over graphical canvas 372. The cursor 376
may be made to encompass one or more nodes 374 (or
no nodes 374 at all, if desired). To that end, the geometry
(e.g., circular, elliptical, square, rectangular, etc.) and/or
size of cursor 376 can be customized by a user. In ac-
cordance with some embodiments, each node 374 that
is enclosed by cursor 376 may be toggled into an ON
state, which, in turn, may be interpreted by a given con-
troller 200 of luminaire 100 to toggle a lamp 130 corre-
sponding to that node 374 into an ON state. Any node
374 that is not enclosed by cursor 376 may remain in an
OFF state; accordingly, a given controller 200 of lumi-
naire 100 may retain any lamps 130 corresponding with
those nodes 374 in an OFF state, in accordance with
some embodiments. Thus, and in accordance with some
embodiments, the light distribution of the lamps 130 of
luminaire 100 may be controlled using the GUI 370 of
device 300, for example, by changing the size (e.g., ex-
panding; shrinking), geometry (e.g., curved; polygonal),
and/or position of cursor 376 on graphical canvas 372 to
encompass greater, lesser, or otherwise different quan-
tities of nodes 374.
[0047] In cases in which a touch-sensitive GUI 370 is
provided, adjustment and/or movement of cursor 376
may be made using the user’s finger, a stylus, or other
suitable touchscreen implement. In an example case, a
user may utilize an inward and/or outward pinch gesture
to enlarge and/or diminish the size of cursor 376. In an-
other example case, a user may drag his finger or a stylus
about graphical canvas 372 to reposition cursor 376 ther-
eon.
[0048] As cursor 376 is adjusted on graphical canvas
372, the light distribution of luminaire 100 may change
accordingly. For example, consider Figure 4B, which is
a plan view of a luminaire 100 in beam-adjustable mode
corresponding with the example node 374 selections de-
picted in the GUI 370 screenshot of Figure 4A. As can
be seen, the lamps 130 corresponding with the selected
nodes 374 encompassed by cursor 376 in Figure 4A are
in an ON state, whereas those lamps 130 corresponding
with nodes 374 not encompassed by cursor 376 in Figure
4A are in an OFF state. As will be appreciated in light of
this disclosure, and in accordance with some embodi-
ments, adjustment and/or repositioning of cursor 376
may produce a corresponding change in which lamp(s)
130 of luminaire 100 are in an ON state at any given
moment.
[0049] A user can utilize GUI 370 to enter various com-
mands into device 300 to control the size and/or the di-
rection of the light beam output by luminaire 100, thus
permitting the user to distribute light in a given space or
on a given surface of incidence, as desired. For example,
in some cases in which device 300 includes a touch-
sensitive display 340, a user can perform a touch-based
inward and/or outward pinch gesture to vary the size
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(e.g., diameter/width) of the light beam output by lumi-
naire 100. Also, the user can drag cursor 376 around
within graphical canvas 372 to change the direction of
the light beam output by luminaire 100. In some cases,
GUI 370 can be utilized to select a group of nodes 374,
and thus a group of lamps 130 (e.g., a sub-set or all avail-
able lamps 130 of luminaire 100), to be turned ON, for
example, to provide a given lighting distribution in a given
region of the target space or surface of incidence. GUI
370 may include an option, for example, to allow a user
to operatively group/ungroup nodes 374 (and thus lamps
130) as desired.
[0050] Figure 4C is a process flow illustrating an algo-
rithm 700 for controlling a luminaire 100 in a beam-ad-
justable mode using a touch-sensitive GUI 370, in ac-
cordance with an embodiment of the present disclosure.
The algorithm 700 of Figure 4C can be implemented, for
example, using a computing device 300 (discussed here-
in), in accordance with some embodiments. As can be
seen, algorithm 700 may begin as in block 702 with ob-
taining from a touch-sensitive display 340 (or other touch-
sensitive surface of device 300) an asynchronous user
input event (e.g., touching of display 340 with a finger,
stylus, etc.). Algorithm 700 may continue as in block 704
with determining whether there are any multi-touch points
detected (e.g., detecting whether a user has placed two
or more fingers, styluses, etc., on display 340). If no multi-
touch points are detected, then algorithm 700 may con-
tinue as in block 712 (discussed below) with performing
a refresh cursor routine. Otherwise, if multi-touch points
are detected, then algorithm 700 may continue as in block
706 with determining whether the multi-touch points are
converging. If the multi-touch points are not converging
(e.g., are diverging), then algorithm 700 may continue as
in block 708 with increasing the size of cursor 376 by a
given scaling factor. If instead the multi-touch points are
converging, then algorithm 700 may continue as in block
710 with decreasing the size of cursor 376 by a given
scaling factor.
[0051] Thereafter, algorithm 700 may continue as in
block 712 with performing a cursor refresh routine. In this
routine, cursor 376 may be redrawn on graphical canvas
372 based on its size, geometry, and/or location. Algo-
rithm 700 then may continue as in block 714 with retriev-
ing the array of nodes 374 (e.g., LED points) on graphical
canvas 372 and, as in block 716, calculating the distance
of each lamp node 374 in the array from the center of
cursor 376. Then, algorithm 700 may continue as in block
718 with determining whether the calculated distance is
less than the radius of cursor 376. If the calculated dis-
tance is not less than the radius of cursor 376 (e.g., the
node 374 is outside of the bounds of cursor 376), then
algorithm 700 may continue as in block 720 with setting
a corresponding lamp 130 of luminaire 100 to an OFF
state. If instead the calculated distance is less than the
radius of cursor 376 (e.g., the node 374 is enclosed by
the bounds of cursor 376), then algorithm 700 may con-
tinue as in block 722 with setting a corresponding lamp

130 of luminaire 100 to an ON state.
[0052] Thereafter, algorithm 700 may continue as in
block 724 with determining whether there are any remain-
ing lamp nodes 374 in the retrieved array. If there is at
least one remaining lamp node 374 in the retrieved array,
then algorithm 700 may return to block 716, discussed
above. If instead there are no remaining lamp nodes 374
in the retrieved array, then algorithm 700 may proceed
as in block 726 with performing a graphical canvas re-
fresh routine. In this routine, graphical canvas 372 may
be updated by toggling (e.g., re-coloring, re-shading,
etc.) the lamp nodes 374 on graphical canvas 372 based
on the ON/OFF states of the lamps 130 of luminaire 100.
[0053] Algorithm 700 may continue as in block 728 with
performing a data generation routine. In this routine, the
intensity values (e.g., which may be set by a user, for
instance, using an intensity adjustment feature 392 con-
figured to brighten and/or dim the output of the lamps
130 of luminaire 100, as discussed above) may be re-
trieved. Next, an array may be generated by setting its
values based on the ON/OFF states of the lamps 130 of
luminaire 100. Then, the values of the array may be ad-
justed based on the retrieved intensity values. In some
instances, the generated data may be compiled or oth-
erwise provided, for example, as an ArtNET DMX data
packet. Other suitable packet types will depend on a giv-
en application and will be apparent in light of this disclo-
sure.
[0054] Thereafter, algorithm 700 may continue as in
block 730 with performing a data output routine. This rou-
tine may include determining whether an internet con-
nection (e.g., wired, wireless, or other suitable network
connection type) is available for transmission of the data
packet. The routine also may include determining wheth-
er a luminaire 100 is available for transmission of the
data packet (e.g., determining whether a given luminaire
100 is configured as an ArtNET adapter node or other
suitable recipient). Furthermore, the routine may include
sending the data packet over the connection to a given
luminaire 100 using a given suitable protocol (e.g., Art-
NET protocol or any other suitable protocol). Subse-
quently, algorithm 700 may return to obtaining an asyn-
chronous user input event using touchscreen display
340, as in block 702.
[0055] Figure 5A illustrates an example screenshot of
GUI 370 in point-to-point mode, in accordance with an
embodiment of the present disclosure. As can be seen,
in point-to-point mode, a given node 374 of interest on
graphical canvas 372 may be toggled to change the state
of a corresponding lamp 130 of a paired luminaire 100.
In accordance with some embodiments, each node 374
that is toggled into an ON state may be interpreted by a
given controller 200 of luminaire 100 to toggle a lamp
130 corresponding to that node 374 into an ON state.
Any node 374 that is not toggled may remain in an OFF
state; accordingly, a given controller 200 of luminaire 100
may retain any lamps 130 corresponding with those
nodes 374 in an OFF state, in accordance with some
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embodiments. Thus, and in accordance with some em-
bodiments, each lamp 130 can be turned ON/OFF indi-
vidually, allowing for discrete control over the light distri-
bution of luminaire 100 using the GUI 370 of device 300,
for example, to illuminate any desired region of a given
space or surface of incidence. In cases in which a touch-
sensitive GUI 370 is provided, toggling of a given node
374 may be made using the user’s finger, a stylus, or
other suitable touchscreen implement.
[0056] As a given node 374 is toggled on graphical
canvas 372, the light distribution of luminaire 100 may
change accordingly. For example, consider Figure 5B,
which is a plan view of a luminaire 100 in point-to-point
mode corresponding with the example node 374 selec-
tions depicted in the GUI 370 screenshot of Figure 5A.
As can be seen, the lamps 130 corresponding with the
toggled nodes 374 in Figure 5A are in an ON state, where-
as those lamps 130 corresponding with nodes 374 not
toggled in Figure 5A are in an OFF state. A user can
utilize GUI 370 to enter various commands into device
300 to control the size and/or the direction of the light
beam output by luminaire 100, thus permitting the user
to distribute light in a given space or on a given surface
of incidence, as desired. For example, in some cases in
which device 300 includes a touch-sensitive display 340,
a user can touch a greater or lesser quantity of nodes
374 to vary the size (e.g., diameter/width) and/or direction
of the light beam output by luminaire 100.
[0057] Figure 5C is a process flow illustrating an algo-
rithm 800 for controlling a luminaire 100 in a point-to-
point mode using a touch-sensitive GUI 370, in accord-
ance with an embodiment of the present disclosure. The
algorithm 800 of Figure 5C can be implemented, for ex-
ample, using a computing device 300 (discussed herein),
in accordance with some embodiments. As can be seen,
algorithm 800 may begin as in block 802 with obtaining
from a touch-sensitive display 340 (or other touch-sen-
sitive surface of device 300) an asynchronous user input
event (e.g., touching of display 340 with a finger, stylus,
etc.). Algorithm 800 may continue as in block 804 with
retrieving the array of nodes 374 (e.g., LED points) on
graphical canvas 372 and, as in block 806, calculating
the distance of each lamp node 374 in the array from the
center of the user touch point. Then, algorithm 800 may
continue as in block 808 with determining whether the
calculated distance is less than the diameter of a given
area around the lamp node 374. If the calculated distance
is not less than the diameter, then algorithm 800 may
continue as in block 816 with setting the scan state of
the lamp node 374 to ’FALSE.’ If instead the calculated
distance is less than the diameter, then algorithm 800
may continue as in block 810 with determining whether
the lamp node 374 is already under scan. If the lamp
node 374 is already under scan, then algorithm 800 may
proceed as in block 818, discussed below. If instead the
lamp node 374 is not already under scan, then algorithm
800 may proceed as in block 812 with setting the scan
state of the lamp node 374 to ’TRUE’ and toggling the

state of the lamp 130, as in block 814.
[0058] Thereafter, algorithm 800 may continue as in
block 818 with determining whether there are any remain-
ing lamp nodes 374 in the array. If there is at least one
remaining lamp node 374 in the retrieved array, then al-
gorithm 800 may proceed as in block 806, as discussed
above. If instead there are no remaining lamp nodes 374
in the retrieved array, then algorithm 800 may proceed
as in block 820 with determining whether a user touch
event is up. If a user touch event is not up, then algorithm
800 may proceed as in block 824 with performing a graph-
ical canvas refresh routine, as discussed below. If instead
a user touch event is up, then algorithm 800 may proceed
as in block 822 with clearing the scan states of all lamp
nodes 374 to ’FALSE.’
[0059] Algorithm 800 may proceed as in block 824 with
performing a graphical canvas refresh routine. In this rou-
tine, graphical canvas 372 may be updated by toggling
(e.g., re-coloring, re-shading, etc.) the lamp nodes 374
on graphical canvas 372 based on the ON/OFF states
of the lamps 130 of luminaire 100. Algorithm 800 may
continue as in block 826 with performing a data genera-
tion routine. This routine may be performed, in some cas-
es, in substantially the same manner as the data gener-
ation routine discussed above with respect to block 728
of Figure 4C. Thereafter, algorithm 800 may continue as
in block 828 with performing a data output routine. This
routine may be performed, in some cases, in substantially
the same manner as the data output routine discussed
above with respect to block 730 of Figure 4C. Subse-
quently, algorithm 800 may return to obtaining an asyn-
chronous user input event using touchscreen display
340, as in block 802.
[0060] Figure 6A illustrates an example screenshot of
GUI 370 in auto-sequence mode, in accordance with an
embodiment of the present disclosure. As can be seen,
in auto-sequence mode, the regular or otherwise well-
defined arrangement of lamps 130 of luminaire 100 may
be exploited, for example, to generate a given desired
lighting pattern/sequence with luminaire 100. That is, in
accordance with some embodiments, automated lighting
patterns may be generated in a given space or on a given
surface of incidence by turning appropriate lamps 130
ON/OFF in a given desired pattern and/or sequence. In
accordance with some embodiments, each node 374 that
is toggled into an ON state may be interpreted by a given
controller 200 of luminaire 100 to toggle a lamp 130 cor-
responding to that node 374 into an ON state. Any node
374 that is not toggled may remain in an OFF state; ac-
cordingly, a given controller 200 of luminaire 100 may
retain any lamps 130 corresponding with those nodes
374 in an OFF state, in accordance with some embodi-
ments.
[0061] In some instances, toggling of the states of
lamps 130 may be made to form a pattern/sequence. In
some such instances, the pattern/sequence may be pre-
set or otherwise predetermined and available for selec-
tion. In some other such instances, a user may provide
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input through GUI 370 using graphical canvas 372 to
generate a user-defined pattern/sequence. Selection of
a given auto-sequence mode may be made, for example,
from a pattern/sequence selection menu or other auto-
sequence management feature 394, as discussed
above. Upon selection or generation of a given pat-
tern/sequence via GUI 370, one or more of the lamps
130 of luminaire 100 can be turned ON/OFF sequentially
and/or simultaneously to form the pattern/sequence. In
addition, changes to intensity (e.g., using an intensity ad-
justment feature 392 configured to brighten and/or dim
the output of the lamps 130 of luminaire 100, as dis-
cussed above) and/or pattern/sequence speed (e.g., us-
ing a pattern sequence speed adjuster or other auto-se-
quence management feature 394, as discussed above)
may be made, as desired. Thus, and in accordance with
some embodiments, the light distribution of the lamps
130 of luminaire 100 may be controlled using the GUI
370 of device 300, for example, to provide any of a wide
range of patterns/sequences of illumination in a given
space or on a given surface of incidence.
[0062] In cases in which a touch-sensitive GUI 370 is
provided, selection and/or generation of a given pat-
tern/sequence may be made using the user’s finger, a
stylus, or other suitable touchscreen implement. It should
be noted, however, that the present disclosure is not so
limited only to dynamic (e.g., changing; evolving; animat-
ed) patterns/sequences, as in some other embodiments,
a static pattern (e.g., a star shape, a ring shape, an arrow
shape, an alphanumeric character, etc.) may be provid-
ed.
[0063] As a given pattern/sequence progresses on
graphical canvas 372, the light distribution of luminaire
100 may change accordingly. For example, consider Fig-
ure 6B, which is a plan view of a luminaire 100 in auto-
sequence mode corresponding with the example pat-
tern/sequence selection depicted in the GUI 370 screen-
shot of Figure 6A. As can be seen, the lamps 130 corre-
sponding with the selected nodes 374 utilized by the ex-
ample pattern/sequence selected in Figure 6A are in an
ON state, whereas those lamps 130 corresponding with
nodes 374 not (yet, if at all) utilized in the example pat-
tern/sequence selected in Figure 6A are in an OFF state.
As will be appreciated in light of this disclosure, and in
accordance with some embodiments, selection and/or
generation of a different pattern/sequence may produce
a corresponding change in which lamp(s) 130 of lumi-
naire 100 are in an ON state at any given moment. A
user can utilize GUI 370 to enter various commands into
device 300 to control the type, speed, and/or intensity of
the patterned/sequenced light beam output by luminaire
100, thus permitting the user to distribute light in a given
space or on a given surface of incidence, as desired.
[0064] Figure 6C is a process flow illustrating an algo-
rithm 900 for controlling a luminaire 100 in an auto-se-
quence mode, in accordance with an embodiment of the
present disclosure. The algorithm 900 of Figure 6C can
be implemented, for example, using a computing device

300 (discussed herein), in accordance with some em-
bodiments. As can be seen, algorithm 900 may begin as
in block 902 with obtaining from a touch-sensitive display
340 (or other touch-sensitive surface of device 300) an
asynchronous user input event (e.g., touching of display
340 with a finger, stylus, etc.). Algorithm 900 may con-
tinue as in block 904 with determining whether auto-se-
quence mode has been enabled. If auto-sequence mode
has not been enabled, then algorithm 900 may continue
as in block 906 with disabling the associated one or more
auto-sequence management features 394 (e.g., a pat-
tern/sequence selection menu, a pattern/sequence
start/stop button, a pattern/sequence speed adjuster,
etc.) and clearing graphical canvas 372. If instead auto-
sequence mode has been enabled, then algorithm 900
may continue as in block 908 with enabling one or more
associated auto-sequence management features 394
and clearing graphical canvas 372.
[0065] Algorithm 900 may continue as in block 910 with
loading a currently selected pattern/sequence. In some
cases in which the selected pattern/sequence is dynamic
(e.g., moving, animated, or otherwise evolving), it may
be desirable to load the pattern/sequence, for example,
into a buffer. Thereafter, algorithm 900 may proceed as
in block 912 with setting the lamp 130 states based on
the values of the selected pattern/sequence.
[0066] Next, algorithm 900 may continue as in block
914 with performing a graphical canvas refresh routine.
In this routine, graphical canvas 372 may be updated by
toggling (e.g., re-coloring, re-shading, etc.) the lamp
nodes 374 on graphical canvas 372 based on the
ON/OFF states of the lamps 130 of luminaire 100 during
the pattern/sequence progression. Algorithm 900 may
continue as in block 916 with performing a data genera-
tion routine. This routine may be performed, in some cas-
es, in substantially the same manner as the data gener-
ation routine discussed above with respect to block 728
of Figure 4C. Thereafter, algorithm 900 may continue as
in block 918 with performing a data output routine. This
routine may be performed, in some cases, in substantially
the same manner as the data output routine discussed
above with respect to block 730 of Figure 4C.
[0067] Next, algorithm 900 may proceed as in block
920 with sleeping or otherwise temporarily halting
processing for a given period of time based, at least in
part, on the current pattern/sequence speed. In some
example cases, this sleep period may be in the range of
about 0.1-10.0 ms (e.g., about 1.0-2.5 ms, about 2.5-5.0
ms, about 5.0-7.5 ms, about 7.5-10.0 ms, or any other
sub-range in the range of about 0.1-10.0 ms). Thereafter,
if there are one or more additional frames to the selected
pattern/sequence, then algorithm 900 may proceed as
in block 924 with obtaining an asynchronous user input
event using touchscreen display 340 (e.g., as discussed
above with reference to block 902) and returning to load-
ing the selected pattern/sequence, as in block 910. If
instead there are no additional frames remaining to the
selected pattern/sequence, then algorithm 900 may pro-
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ceed as in block 926 with pointing the array index to the
first value in the selected pattern/sequence and retuning
to loading the selected pattern/sequence, as in block 910.
[0068] Numerous variations on these algorithms (e.g.,
Figures 4C, 5C, and 6C) will be apparent in light of this
disclosure. As will be appreciated, and in accordance
with an embodiment, each of the functional boxes and
decision points shown in Figures 4C, 5C, and 6C can be
implemented, for example, as a module or sub-module
that, when executed by one or more processors or oth-
erwise operated, causes the associated functionality as
described herein to be carried out. The modules/sub-
modules may be implemented, for instance, in software
(e.g., executable instructions stored on one or more com-
puter-readable media), firmware (e.g., embedded rou-
tines of a microcontroller or other device which may have
I/O capacity for soliciting input from a user and providing
responses to user requests), and/or hardware (e.g., gate
level logic, field programmable gate array, purpose-built
silicon, etc.).
[0069] As previously noted, luminaire 100 may be con-
figured to be capable of outputting light in any of a wide
range of light distribution modes, and device 300 with its
GUI 370 may be utilized to control such modes, in ac-
cordance with some embodiments. It should be further
noted, however, that the present disclosure is not so lim-
ited to the example beam-adjustable, point-to-point, and
auto-sequence modes discussed herein.
[0070] For instance, in accordance with some embod-
iments, luminaire 100 may be configured for a distribu-
tion-adjustable mode. That is, in accordance with some
embodiments, luminaire 100 can be used to provide ac-
cent lighting or area lighting of any of a wide variety of
distributions (e.g., narrow, wide, asymmetric/tilted,
Gaussian, batwing, or other specifically shaped beam
distribution). By turning ON/OFF and/or dimming/bright-
ening the intensity of various combinations of solid-state
emitter devices of luminaire 100, the light beam output
may be adjusted, for instance, to produce uniform illumi-
nation on a given surface, to fill a given space with light,
or to generate any desired area lighting distributions.
[0071] Also, in some instances, luminaire 100 can be
used to generate any of a wide range of spot shapes,
such as, for example, a circle or ellipse, a square or rec-
tangle (e.g., which can be used to fill corner areas), a
star, an arrow, or other fanciful or customized shape, as
desired. In some embodiments, luminaire 100 can be
used to generate a user-designated or otherwise custom
spot shape (e.g., such as by drawing on a touch-sensitive
display 340 of computing device 300).
[0072] In accordance with some embodiments, device
300 may include an auto-orientation mode for GUI 370.
Figure 7A illustrates an example screenshot of GUI 370
with auto-orientation mode disabled, in accordance with
an embodiment of the present disclosure. Conversely,
Figure 7B illustrates an example screenshot of GUI 370
with auto-orientation mode enabled, in accordance with
an embodiment of the present disclosure. As can be seen

from these figures, when auto-orientation mode is not
enabled (e.g., optional position and/or motion sensor 350
is disabled or omitted), rotation of device 300 with respect
to luminaire 100 may not produce a corresponding reo-
rientation of photographical canvas 382. In the example
of Figure 7A, device 300 has been rotated through an
angle of about 270°, yet north in the photographical can-
vas 382 does not align with north on the orientation indi-
cator feature 352.
[0073] However, when auto-orientation mode is ena-
bled (e.g., optional position and/or motion sensor 350 is
enabled), rotation of device 300 with respect to luminaire
100 may produce a corresponding reorientation of pho-
tographical canvas 382. That is, when enabled, the po-
sition and/or motion sensor 350 of computing device 300
can latch the image of the photographical canvas 382 in
the direction of the actual space. Thus, when the orien-
tation of computing device 300 is changed, the image of
photographical canvas 382 displayed on display 340 may
change accordingly. In the example of Figure 7B, device
300 has been rotated through an angle of about 270°,
and north in the photographical canvas 382 aligns with
north on the orientation indicator feature 352. Thus, in
the depicted example, photographical canvas 382 has
been rotated/reoriented on display 340 of computing de-
vice 300 to maintain directional accuracy (e.g., to ensure
that north in the image of photographical canvas 382 con-
tinues to point towards geomagnetic north).
[0074] It should be noted that the present disclosure
is not so limited to implementation of auto-orientation
mode only with photographical canvas 382, as in some
other embodiments, auto-orientation mode may be im-
plemented with graphical canvas 372, discussed above.
Also, it should be noted that the present disclosure is not
so limited to implementation of auto-orientation mode on-
ly through magnetic reference with respect geomagnetic
poles, as in some other embodiments, auto-orientation
mode may be implemented through visual data (e.g., an
image taken from image capture device 400). In any
case, auto-orientation mode may permit GUI 370, in part
or in whole, to orient itself with respect to the surroundings
using information about the space where the light is to
be distributed. The acquired orientation information (e.g.,
geomagnetic data, visual data) can be utilized to orient
graphical canvas 372 and/or photographical canvas 382
to the actual orientation of the space itself irrespective of
the orientation of computing device 300 (e.g., as held by
a user).
[0075] Numerous embodiments will be apparent in
light of this disclosure. One example embodiment pro-
vides a method of electronically controlling a light beam
distribution of a solid-state luminaire, the method includ-
ing: presenting a field of selectable control features on a
computing device configured to be communicatively cou-
pled with the solid-state luminaire, wherein at least one
of the field of selectable control features is presented as
a graphical canvas including one or more selectable
nodes corresponding to one or more light sources of the
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solid-state luminaire; and adjusting the light beam distri-
bution of the solid-state luminaire based on a selection
of one of the one or more selectable nodes. In some
cases, the computing device includes at least one of a
laptop/notebook computer, a tablet computer, a mobile
phone, a smartphone, a personal digital assistant (PDA),
a portable media player (PMP), a cellular handset, a
handheld gaming device, a gaming platform, a desktop
computer, and/or a television set. In some instances, the
computing device includes a touch-sensitive display on
which the field of selectable control features is presented
as one or more light-based icons. In some cases, selec-
tion of a selectable node of the graphical canvas toggles
a corresponding one or more light sources of the solid-
state luminaire on/off. In some instances, the graphical
canvas is configured to maintain its orientation with re-
spect to at least one of a geomagnetic heading and/or
the solid-state luminaire. In some cases, adjusting the
light beam distribution of the solid-state luminaire in-
cludes at least one of: changing at least one of beam
direction, beam angle, beam diameter, beam distribution,
brightness, and/or color of light emitted by the solid-state
luminaire; and/or producing at least one of a lighting pat-
tern and/or a lighting sequence using the solid-state lu-
minaire. In some instances, at least one of the selectable
control features includes a network connection manage-
ment feature configured to at least one of establish and/or
refresh a network connection between the computing de-
vice and the solid-state luminaire. In some cases, at least
one of the selectable control features includes a lighting
pattern/sequence management feature configured to at
least one of initiate, terminate, and/or adjust a lighting
pattern/sequence produced using the solid-state lumi-
naire. In some instances, the solid-state luminaire and
the computing device are configured to be communica-
tively coupled with one another using at least one of an
ArtNET digital multiplexer (DMX) interface protocol, a Wi-
Fi protocol, a Bluetooth protocol, a digital addressable
lighting interface (DALI) protocol, and/or a ZigBee proto-
col.
[0076] Another example embodiment provides a com-
puter program product including a plurality of instructions
non-transiently encoded thereon that, when executed by
one or more processors, cause a process to be carried
out. The computer program product may include one or
more computer-readable mediums, such as, for exam-
ple, a hard drive, compact disk, memory stick, server,
cache memory, register memory, random-access mem-
ory (RAM), read-only memory (ROM), flash memory, or
any suitable non-transitory memory that is encoded with
instructions that can be executed by one or more proc-
essors, or a plurality or combination of such memories.
The process includes: presenting a field of selectable
control features on a computing device configured to
communicatively couple with a solid-state luminaire,
wherein at least one of the selectable control features is
presented as a graphical canvas including one or more
selectable nodes corresponding to one or more light

sources of the solid-state luminaire; and adjusting the
light beam distribution of the solid-state luminaire based
on a selection of one or the one or more selectable nodes.
In some cases, the computing device includes at least
one of a laptop/notebook computer, a tablet computer, a
mobile phone, a smartphone, a personal digital assistant
(PDA), a portable media player (PMP), a cellular handset,
a handheld gaming device, a gaming platform, a desktop
computer, and/or a television set. In some instances, the
computing device includes a touch-sensitive display on
which the field of selectable control features is presented
as one or more light-based icons. In some cases, selec-
tion of a selectable node of the graphical canvas toggles
a corresponding one or more light sources of the solid-
state luminaire on/off. In some instances, the graphical
canvas is configured to maintain its orientation with re-
spect to at least one of a geomagnetic heading and/or
the solid-state luminaire. In some cases, adjusting the
light beam distribution of the solid-state luminaire in-
cludes at least one of: changing at least one of beam
direction, beam angle, beam diameter, beam distribution,
brightness, and/or color of light emitted by the solid-state
luminaire; and/or producing at least one of a lighting pat-
tern and/or a lighting sequence using the solid-state lu-
minaire. In some instances, at least one of the selectable
control features includes a network connection manage-
ment feature configured to at least one of establish and/or
refresh a network connection between the computing de-
vice and the solid-state luminaire. In some cases, at least
one of the selectable control features includes a lighting
pattern/sequence management feature configured to at
least one of initiate, terminate, and/or adjust a lighting
pattern/sequence produced using the solid-state lumi-
naire. In some instances, the solid-state luminaire and
the computing device are configured to be communica-
tively coupled with one another using at least one of an
ArtNET digital multiplexer (DMX) interface protocol, a Wi-
Fi protocol, a Bluetooth protocol, a digital addressable
lighting interface (DALI) protocol, and/or a ZigBee proto-
col.
[0077] Another example embodiment provides a
graphical user interface (GUI) on a computing system,
the GUI including: a field of selectable control features
configured such that selection therefrom electronically
controls a light beam distribution of a solid-state luminaire
communicatively coupleable with the computing system;
wherein at least one of the selectable control features is
presented as a graphical canvas including one or more
selectable nodes corresponding to one or more light
sources of the solid-state luminaire; and wherein selec-
tion of a selectable node of the graphical canvas toggles
a corresponding one or more of the light sources of the
solid-state luminaire on/off. In some cases, the comput-
ing device includes at least one of a laptop/notebook
computer, a tablet computer, a mobile phone, a smart-
phone, a personal digital assistant (PDA), a portable me-
dia player (PMP), a cellular handset, a handheld gaming
device, a gaming platform, a desktop computer, and/or
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a television set. In some instances, the computing device
includes a touch-sensitive display on which the field of
selectable control features is presented as one or more
light-based icons. In some cases, the graphical canvas
is configured to maintain its orientation with respect to at
least one of a geomagnetic heading and/or the solid-state
luminaire. In some instances, electronic control of the
light beam distribution of the solid-state luminaire in-
cludes at least one of: changing at least one of beam
direction, beam angle, beam diameter, beam distribution,
brightness, and/or color of light emitted by the solid-state
luminaire; and/or producing at least one of a lighting pat-
tern and/or a lighting sequence using the solid-state lu-
minaire.
[0078] The foregoing description of example embodi-
ments has been presented for the purposes of illustration
and description. It is not intended to be exhaustive or to
limit the present disclosure to the precise forms dis-
closed. Many modifications and variations are possible
in light of this disclosure. It is intended that the scope of
the present disclosure be limited not by this detailed de-
scription, but rather by the claims appended hereto. Fu-
ture-filed applications claiming priority to this application
may claim the disclosed subject matter in a different man-
ner and generally may include any set of one or more
limitations as variously disclosed or otherwise demon-
strated herein.

Claims

1. A method of electronically controlling a light beam
distribution of a solid-state luminaire (100), the meth-
od comprising:

presenting a field of selectable control features
on a computing device (300) configured to be
communicatively coupled with the solid-state lu-
minaire (100), wherein at least one of the field
of selectable control features is presented as a
graphical canvas (372) including one or more
selectable nodes (374) corresponding to one or
more light sources (130) of the solid-state lumi-
naire (100); and
adjusting the light beam distribution of the solid-
state luminaire (100) based on a selection of one
of the one or more selectable nodes (374).

2. The method of claim 1, wherein the computing de-
vice (300) comprises at least one of a laptop/note-
book computer, a tablet computer, a mobile phone,
a smartphone, a personal digital assistant (PDA), a
portable media player (PMP), a cellular handset, a
handheld gaming device, a gaming platform, a desk-
top computer, and/or a television set.

3. The method of any one of claims 1 or 2, wherein the
computing device (300) includes a touch-sensitive

display on which the field of selectable control fea-
tures is presented as one or more light-based icons.

4. The method of any one of claims 1 to 3, wherein
selection of a selectable node (374) of the graphical
canvas (372) toggles a corresponding one or more
light sources (130) of the solid-state luminaire (100)
on/off.

5. The method of claim any one of claims 1 to 4, wherein
the graphical canvas (372) is configured to maintain
its orientation with respect to at least one of a geo-
magnetic heading and/or the solid-state luminaire
(100).

6. The method of any one of claims 1 to 5, wherein
adjusting the light beam distribution of the solid-state
luminaire (100) comprises at least one of:

changing at least one of beam direction, beam
angle, beam diameter, beam distribution, bright-
ness, and/or color of light emitted by the solid-
state luminaire (100); and/or
producing at least one of a lighting pattern and/or
a lighting sequence using the solid-state lumi-
naire (100).

7. The method of any one of claims 1 to 6, wherein at
least one of the selectable control features compris-
es a network connection management feature con-
figured to at least one of establish and/or refresh a
network connection between the computing device
(300) and the solid-state luminaire (100).

8. The method of any one of claims 1 to 7, wherein at
least one of the selectable control features compris-
es a lighting pattern/sequence management feature
configured to at least one of initiate, terminate, and/or
adjust a lighting pattern/sequence produced using
the solid-state luminaire (100).

9. The method of any one of claims 1 to 8, wherein the
solid-state luminaire (100) and the computing device
(300) are configured to be communicatively coupled
with one another using at least one of an ArtNET
digital multiplexer (DMX) interface protocol, a Wi-Fi
protocol, a Bluetooth protocol, a digital addressable
lighting interface (DALI) protocol, and/or a ZigBee
protocol.

10. A non-transient computer program product encoded
with instructions that, when executed by one or more
processors, causes a process to be carried out, the
process comprising:

presenting a field of selectable control features
on a computing device (300) configured to com-
municatively couple with a solid-state luminaire

27 28 



EP 2 922 370 A2

16

5

10

15

20

25

30

35

40

45

50

55

(100), wherein at least one of the selectable con-
trol features is presented as a graphical canvas
(372) including one or more selectable nodes
(374) corresponding to one or more light sources
(130) of the solid-state luminaire (100); and
adjusting the light beam distribution of the solid-
state luminaire (100) based on a selection of one
or the one or more selectable nodes (374).

11. The non-transient computer program product of
claim 10, wherein selection of a selectable node
(374) of the graphical canvas (372) toggles a corre-
sponding one or more light sources (130) of the solid-
state luminaire (100) on/off.

12. The non-transient computer program product of any
one of claims 10 or 11, wherein adjusting the light
beam distribution of the solid-state luminaire (100)
comprises at least one of:

changing at least one of beam direction, beam
angle, beam diameter, beam distribution, bright-
ness, and/or color of light emitted by the solid-
state luminaire (100); and/or
producing at least one of a lighting pattern and/or
a lighting sequence using the solid-state lumi-
naire (100).

13. A graphical user interface (GUI) on a computing sys-
tem, the GUI comprising:

a field of selectable control features configured
such that selection therefrom electronically con-
trols a light beam distribution of a solid-state lu-
minaire (100) communicatively coupleable with
the computing system;
wherein at least one of the selectable control
features is presented as a graphical canvas
(372) including one or more selectable nodes
(374) corresponding to one or more light sources
(130) of the solid-state luminaire (100); and
wherein selection of a selectable node (374) of
the graphical canvas (372) toggles a corre-
sponding one or more of the light sources (130)
of the solid-state luminaire (100) on/off.

14. The GUI of claim 13, wherein the computing device
(300) includes a touch-sensitive display on which the
field of selectable control features is presented as
one or more light-based icons.

15. The GUI of any one of claims 13 or 14, wherein the
graphical canvas (372) is configured to maintain its
orientation with respect to at least one of a geomag-
netic heading and/or the solid-state luminaire (100).
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