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Description

FIELD OF THE INVENTION

[0001] The present invention generally relates to the
field of external control of lighting systems. In particular,
the present invention relates to generating data for ena-
bling control of at least one lighting system, based on
third party content.

BACKGROUND OF THE INVENTION

[0002] As technology lighting is developing, the capa-
bilities of lighting systems increase. Modern lighting sys-
tems used e.g. in commercial, industrial and residential
spaces may utilize centralized control and network-
based communication in order to manage advanced con-
trol of the lighting system. A lighting system may e.g. be
controlled to adapt the illumination to certain ambient
conditions and increase energy efficiency.
[0003] Conventionally, a lighting system (or part of a
lighting system) is used for one dedicated purpose, such
as for office illumination or for illuminating a specific out-
door area. At certain hours of the day, the lighting system
may be unutilized. For example, a lighting system for
office illumination may be partly (or entirely) turned off
outside of office hours. Document WO 2007/099318 dis-
closes a lighting system.

SUMMARY OF THE INVENTION

[0004] It would be advantageous to enable an extend-
ed range of applications of lighting systems. In particular,
it would be desirable to enable an external party to utilize
at least one lighting system.
[0005] To better address one or more of these con-
cerns, a computing system and a method having the fea-
tures defined in the independent claims are provided.
Preferable embodiments are defined in the dependent
claims.
[0006] Therefore, according to a first aspect, a com-
puting system for generating data for enabling external
control of at least one lighting system based on third party
content is provided. The computing system is configured
to receive a plurality of registrations of lighting systems,
each lighting system comprising a plurality of light sourc-
es. The computing system is further configured to re-
ceive, for each of the registered lighting systems, infor-
mation including indications of positions of at least some
of the light sources of the lighting system, and to map
the information onto a coordinate system, the mapping
including associating each indicated position with at least
one coordinate of the coordinate system. Further, the
computing system is configured to generate at least one
coordinate-based representation of the registered light-
ing systems, based on the mapping. The coordinate-
based representation comprises the coordinates with
which the indicated positions are associated. Further, the

computing system is configured to receive third party
content from at least one external third party content pro-
vider, select at least one of the registered lighting sys-
tems, and generate data for controlling the at least one
selected lighting system. The generation of data is based
on the at least one coordinate-based representation re-
lated to the selected lighting system and the third party
content.
[0007] According to a second aspect, a method of gen-
erating data for enabling external control of at least one
lighting system based on third party content is provided.
The method comprises receiving a plurality of registra-
tions of lighting systems, each lighting system comprising
a plurality of light sources. The method further comprises,
for each of the registered lighting systems, receiving in-
formation including indications of positions of at least
some of the light sources of the lighting system, and map-
ping the information onto a coordinate system, the map-
ping including associating each indicated position with
at least one coordinate of the coordinate system. The
method further comprises generating at least one coor-
dinate-based representation of the registered lighting
systems, based on the mapping. The coordinate-based
representation comprises the coordinates with which
said indicated positions are associated. Further, the
method comprises receiving third party content from at
least one external third party content provider, selecting
at least one of the registered lighting systems, and gen-
erating data for controlling the at least one selected light-
ing system. The generation of data is based on the at
least one coordinate-based representation related to the
selected lighting system and the third party content.
[0008] The present aspects enable, an external third
party content provider, to utilize one or more (e.g. inde-
pendently controllable) registered lighting systems in or-
der to convey (or render) third party content. The third
party content provider may not necessarily have to com-
municate directly with one or multiple lighting systems
(and owners of lighting systems) to get access to a con-
venient lighting system. The third party content may e.g.
be related to advertisements, graphical icons or other
types of messages, highlighting of such messages, or
serve a decorative purpose. Further, a lighting system
owner is enabled to register his/her lighting system to
allow another party to make use of the lighting system,
e.g. for another purpose than the primary purpose of the
lighting system, such as during hours when the lighting
system is not needed for its primary purpose. Conse-
quently, the present aspects are advantageous in that
they enable an extended range of applications of lighting
systems.
[0009] The layout (or architecture) of a lighting system
is normally rather irregular and may vary greatly between
different lighting systems, which implies a challenge if
lighting systems are to be utilized for rendering third party
content. Thus, conventional techniques for rendering
content by means of an illumination device having a reg-
ular grid layout (such as a screen) or by means of a border
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having a linear layout around such an illumination device
(which may be referred to as Ambilight) may not simply
be applied directly. With the present aspects, at least one
coordinate-based representation is generated by map-
ping information including indications of positions of at
least some of the light sources of the registered lighting
systems onto a coordinate system. The coordinate-
based representation facilitates generating data for con-
trolling different kinds of lighting systems, since the co-
ordinate-based representation provides a representation
of the layout of one or more lighting systems according
to a predetermined structure. Consequently, rendering
third party content by means of differently configured
lighting systems is facilitated.
[0010] For example, at least one coordinate-based
representation may be generated for each registered
lighting system, and/or a single coordinate-based repre-
sentation may be generated for several registered light-
ing systems.
[0011] The computing system as defined in accord-
ance with the first aspect may include one or more com-
puting devices (such as processors or computers) con-
figured to perform (or, in the case of a plurality, configured
to cooperate to perform) the method in accordance with
the second aspect. For example, the present aspects
may be realized by means of cloud computing.
[0012] In the present specification, the term "owner of
a lighting system" is to be widely interpreted as anyone
who may represent a specific lighting system, such as
someone who is capable of transmitting a registration of
the lighting system and/or information about the lighting
system. For example, it may be someone who is author-
ized to provide, to an external party, secured access
(such as controlling light sources of the lighting system
and/or retrieving a list of available light sources that can
be controlled) over a communication network to the light-
ing system.
[0013] According to an embodiment, the selection of
the at least one of the registered lighting systems may
be based on the third party content. For example, a reg-
istered lighting system or registered lighting systems ca-
pable of rendering the third party content according to
certain quality parameters may be selected. For exam-
ple, the third party content may require (or specify) one
or more of: a minimum resolution (or amount) of light
sources, one or more specific light source colors, a spe-
cific geographic location of the lighting system and/or of
the public able to view the lighting system (e.g. defined
by GPS coordinates or an approximate area), and a spe-
cific time period (such as hours) when the third party con-
tent is to be rendered. The selection of a registered light-
ing system may take these requirements into account
and a lighting system having e.g. at least the given min-
imum resolution, light sources that are capable of emit-
ting the specified color, etc. may be selected. The present
embodiment enables enhanced rendering of the third
party content.
[0014] According to an embodiment, the computing

system may be external to the lighting systems. Further,
the method in accordance with the second aspect may
be performed external to the lighting systems. Therefore,
the computing system and method may be independent
of (and, hence, not integrated with, or built into) any of
the lighting systems. Thus, the computing system may
be an independent portal for receiving registrations of
lighting systems from external lighting system owners,
as well as third party content from external third party
content providers, and for taking the necessary meas-
ures (generating the coordinate-based representation
and control data) to enable rendering of third party con-
tent by means of one or more of the registered lighting
systems.
[0015] According to an embodiment, the computing
system may be configured to transmit the generated con-
trol data via an interface of the selected lighting system.
Therefore, the method may comprise transmitting the
generated control data via an interface of the selected
lighting system. The interface (which e.g. may be an ap-
plication programming interface, API) may be configured
to allow external control of the lighting system. Hence,
the computing system may be configured to communi-
cate with lighting systems having such an interface,
which facilitates external control of the lighting systems.
[0016] According to an embodiment, the information
(including indications of positions of at least some of the
light sources of the lighting system) may include at least
one image depicting at least a part of the lighting system
(such as at least some light sources of the lighting sys-
tem). For example, the image may be provided by the
owner of the lighting system, optionally upon registration
of the lighting system. In the present specification, the
term "at least one image" is to be widely interpreted and
may e.g. include a photographic image, an image of a
computer model of the lighting system and/or a video
containing multiple images. The positions of the at least
some of the light sources are indicated by the depictions
of the light sources in the image. The present embodi-
ment is advantageous in that providing the information
including indications of positions of light sources of the
lighting system is facilitated, as the owner (or any other
party) may capture a picture (or video) of the lighting sys-
tem to obtain the information and, thus, may not neces-
sarily have to know any specific coordinates of the light
sources of the lighting system in advance.
[0017] Further, mapping the information may comprise
superimposing the coordinate system on the at least one
image and performing image analysis of the at least one
image for identifying the positions of the at least some of
the light sources indicated by the at least one image rel-
ative to the coordinate system. Hence, the position of a
light source depicted in the at least one image may be
detected by means of image analysis, and the detected
position may then be associated with a coordinate of the
coordinate system superimposed over the image.
[0018] According to an embodiment, the information
(including indications of positions of at least some of the
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light sources of the lighting system) may include prede-
fined coordinates of the at least some of the light sources.
For example, the owner of a lighting system may provide
such information if such information is available for the
lighting system. The predefined coordinates do not nec-
essarily have to be coordinates of the same coordinate
system as the coordinate system used for the coordinate-
based representation to be generated, but may be ex-
pressed in a different coordinate system. Further, map-
ping the information may comprise superimposing the
predefined coordinates on the coordinate system (i.e. the
coordinate system to be used for the coordinate-based
representation of the lighting system), wherein the pre-
defined coordinates subsequently may be associated
with the coordinates of the coordinate system. In this way,
the predefined coordinates may be translated into coor-
dinates of the coordinate system to be used for the co-
ordinate-based representation of the lighting system.
[0019] According to an embodiment, the mapping may
include associating each indicated position with the clos-
est at least one coordinate of the coordinate system (i.e.
with the coordinate, or coordinates, located closest to
each indicated position). Therefore, the coordinates of
the light sources in the coordinate-based representation
of the lighting system may, at least roughly, reflect (or
correspond to) the actual positions of the light sources
within the lighting system, which enables improved ren-
dering of the third party content by means of a registered
lighting system. The closest coordinate may e.g. be the
closest coordinate in an integer representation (which
results in a more roughly estimated position of a light
source) or in a floating point representation (which results
in a more precisely estimated position of a light source).
A floating point coordinate may indicate (at least almost)
the exact position of a light source.
[0020] According to an embodiment, the mapping may
be made with respect to at least two different viewing
angles relative to the lighting system, and the coordinate-
based representation may be three-dimensional. For ex-
ample, the information including indications of the posi-
tions of the at least some of the light sources may com-
prise two images (or two sets of images) depicturing the
lighting system from different viewing angles, and/or pre-
defined coordinates defining a three-dimensional posi-
tion of each light source. Further, the coordinate system
of the coordinate-based representation may be a three-
dimensional coordinate system. The present embodi-
ment enables three-dimensional rendering of third party
content by means of the selected lighting system. Fur-
ther, it may enable rendering twodimensional third party
content such that it is visible (or makes a complete picture
or message) from a specific viewing angle.
[0021] According to an embodiment, the coordinate
system may include at least one of a grid coordinate sys-
tem and a border coordinate system. The grid coordinate
system may be two- or three-dimensional, wherein one
position is indicated by two or three coordinates, respec-
tively. A border coordinate system may be a linear (one-

dimensional) coordinate system, wherein one position is
indicated by a single coordinate. A border coordinate sys-
tem may e.g. be used for utilizing the selected lighting
system to be controlled based on third party content in
an Ambilight-like manner.
[0022] According to an embodiment, the computing
system may be further configured to provide data for con-
trolling the at least one selected lighting system to turn
on each one of the at least some of the light sources.
Hence, the method may comprise providing data for con-
trolling the at least one selected lighting system to turn
on each one of the at least some of the light sources.
Further, the information may include indications of the
positions of the light sources which have been turned on.
Thus, the computing system may aid the process of ob-
taining (or collecting) information including indications of
positions of the at least some of the light sources of the
lighting system. For example, the lighting system may be
controlled (by the computing system) to turn on all or
some of the light sources desired to be used for rendering
the third party content, thereby allowing an owner of the
lighting system to capture an image of the lighting system
indicating the positions of the light sources being turned
on. Optionally, the light sources may be turned on one
by one (i.e. one at the time), and one image may be cap-
tured per light source being turned on.
[0023] According to an embodiment, a computer pro-
gram comprising instructions for enabling at least one
processor to carry out the method as defined in any one
of the preceding embodiments is provided. According to
an embodiment, a computer program product comprising
a computer-readable medium, on which a computer pro-
gram as defined in the previous embodiment is stored,
is provided. For example, the computer program and/or
the computer program product may be implemented in
the computing system.
[0024] It is noted that embodiments of the invention
relate to all possible combinations of features recited in
the claims. Further, it will be appreciated that the various
embodiments described for the computing system can
all be combined with the method as defined in accord-
ance with the second aspect.
[0025] Further objectives of, features of, and advan-
tages with, the present aspects will become apparent
when studying the following detailed disclosure, the
drawings and the appended claims. Those skilled in the
art realize that different features of the present embodi-
ments can be combined to create embodiments other
than those described in the following.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other aspects will now be described
in more detail, with reference to the appended drawings
showing embodiments.

Fig. 1 illustrates a lighting system, a third party con-
tent provider and a computing system according to
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an embodiment.
Fig. 2 illustrates a mapping procedure according to
an embodiment.
Fig. 3 illustrates a method according to an embodi-
ment.

[0027] All the figures are schematic, not necessarily to
scale, and generally only show parts which are necessary
in order to elucidate embodiments of the invention,
wherein other parts may be omitted or merely suggested.

DETAILED DESCRIPTION

[0028] Fig. 1 shows a lighting system 100 comprising
a plurality of light sources 101, 102. The lighting system
100 may be dedicated to providing illumination for a spe-
cific space, such as in the present example, a building
150. The lighting system 100 may e.g. comprise light
sources 101 for indoor office illumination and light sourc-
es 102 for outdoor floodlighting. One light source 101,
102 may be constituted of a group of luminaires for illu-
minating a specific region, such as a group of luminaires
for illuminating one room of the building 150, and/or a
light emitting surface, such as a window of an illuminated
room, and/or simply of a single luminaire. The lighting
system 100 may further comprise a centralized control
unit (not shown) for controlling the light sources 101, 102.
The control unit may preferably comprise an interface
allowing external control of the lighting system 100, such
as an API (application programming interface). For ex-
ample, the lighting system 100 may be able to be exter-
nally controlled according to an IP (Internet proto-
col)-based standardized lighting control and manage-
ment protocol and/or a Web Service-based lighting con-
trol and management protocol, which may be defined in
addition to a CoAP (constrained application protocol) or
a HTTP (hypertext transfer protocol) application protocol.
Further, the control unit may preferably be connectable
to a communication network, such as the Internet and/or
a telecommunication network. For example, the lighting
system 100 may be an IP, BACnet (building automation
and control networks) or KNX-based lighting system. Fur-
ther, Fig. 1 shows a computing system 200, which may
comprise a receiving unit 201 for receiving data (or infor-
mation) from external providers/devices, a computing
unit 202 for processing data, and a transmitting unit 203
for transmitting data (or information) to external provid-
ers/devices. The units 201, 202, 203 may be implement-
ed as software modules, hardware modules, firmware
modules, or a combination thereof. The computing sys-
tem 200 may comprise one or more computing devices
(computers), in which the units 201, 202, 203 may be
implemented. Further, the computing system 200 may
be connectable, e.g. via the receiving unit 201 and the
transmitting unit 203, to a communication network, such
as the Internet and/or a telecommunication network. In
the following, the computing system 200 will be referred
to as a portal 200.

[0029] Furthermore, Fig. 1 shows an external third par-
ty content provider 300. The term "external" in the phrase
"external third party content provider" 300 is to be taken
to mean that it is external to the computing system 200
and to the lighting system 100. The external third party
content provider 300 may be any actor interested in con-
veying or rendering content. Such content may in the
following be referred to as third party content and may
e.g. be related to advertisements, any kind of messages
and/or aesthetic effects.
[0030] In the following, a method 500 of enabling ex-
ternal control of the lighting system 100 (and other lighting
systems), based on third party content according to an
embodiment, will be described with reference to Fig. 1
and Fig. 2.
[0031] Fig. 2 is a schematic illustration of the method
500. The portal 200 may be configured to perform the
method 500.The method 500 may e.g. be realized by a
computer program (optionally comprising one or more
software modules) comprising instructions for enabling
one or more processors (e.g. of the portal 200) to carry
out the method 500.
[0032] Owners of lighting systems may be able to reg-
ister their lighting system at the portal 200. For example,
an owner 110 may, via a communication network, trans-
mit a registration of the lighting system 100, which is re-
ceived 501 and stored by the portal 200 (such as by the
receiving unit 201). The portal 200 may further receive
501 and store registrations of several other lighting sys-
tems. A registration may include information about the
lighting system 100, such as descriptions of available
light sources 101, 102, and hours when the lighting sys-
tem 100 can be utilized by an external party. Alternatively
(or additionally), the registration of a lighting system 100
may enable the portal (e.g. at a later occasion) to fetch
information about the lighting system 100, e.g. by means
of a discovery protocol, so as to discover (or retrieve in-
formation regarding) available devices (such as light
sources) to be controlled. Examples of such discovery
protocols are: DNS-SD (domain name services service
discovery), SSDP (simple service discover protocol),
WS-Discovery (web services dynamic discovery) and
CoRE Resource Directory.
[0033] Further, information including indications of po-
sitions of the light sources 101, 102 of the lighting system
100 may be transmitted to and received 503 (and stored)
by (optionally together with the registration) the portal
200 (such as the receiving unit 201). The information may
e.g. be provided in the form of an image (or a set of im-
ages) depicturing at least a part of the lighting system
100. For example, the owner (or any other person) 110
may take a picture (or video) of the lighting system 100
with a camera or a smartphone 120 and send the picture
to the portal 200, optionally upon registration of the light-
ing system 100 at the portal 200. Optionally, the geo-
graphical position (such as the GPS position) where the
picture (or video) was captured by the camera or smart-
phone 120, and/or information related to the orientation
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of the camera or smartphone 120 when the picture or
video was captured, may be transmitted together with
the image to the portal 200. Alternatively, the image may
be an image of a computer model of the lighting system
100.
[0034] In an embodiment, the portal 200 may be con-
figured to provide 502 data for controlling the lighting sys-
tem 100 to turn on each one of the light sources 101,
102. The data may be transmitted to the lighting system
100 (such as to the centralized controller of the lighting
system 100), which in turn controls the light sources 101,
102 to be switched on. With the light sources 101, 102
switched on, the owner 110 may capture one or more
images of the lighting system 100. Subsequently, the one
or more images depicturing the light sources 101, 102,
which have been switched on, may be sent to and re-
ceived 503 by the portal 200. According to an embodi-
ment, the portal 200 may provide data for controlling the
light sources 101, 102 of the lighting system 100 to be
(successively) turned on, one (or one group of light sourc-
es 101, 102) at a time. The owner 110 may then capture
one image per light source 101, 102 (or group of light
sources 101, 102) being turned on, and subsequently
transmit the images to the portal 200. According to a fur-
ther example, the portal 200 may control the lighting sys-
tem 100 to switch on a light source e.g. for one second.
The smartphone 120 may then capture a video of this
event at e.g. 50 or 60 frames per second, allowing 50 or
60 images to be transmitted to the portal 200, which pro-
vides more thorough information about the locations of
the light sources 101, 102 for further analysis by the portal
200.
[0035] Alternatively, or additionally, the owner 110 may
provide the information in the form of a set of predefined
coordinates of the light sources 101, 102, if such prede-
fined coordinates are available for the owner 110. Alter-
natively, the portal 200 may retrieve such information
from the lighting system 100, e.g. by sending a request
to the lighting system 100, which may transmit the infor-
mation to the portal 200 in response to the request. The
predefined coordinates may be coordinates of an arbi-
trary coordinate system, or of one or more predefined
coordinate systems accepted by the portal 200.
[0036] Further, the portal 200 (such as the computing
unit 202 of the portal 200) may map 504 the information
including indications of the light sources 101, 102 onto a
specific coordinate system. The mapping 504 may com-
prise associating each indicated position with at least one
coordinate of the coordinate system.
[0037] In case the information is provided in the form
of at least one image 400, the mapping 504 may comprise
superimposing 505 the specific coordinate system 450
on the image 400, as illustrated in Fig. 3. Image analysis
of the image 400 may then be performed 506 (e.g. by
the computing unit 202) for identifying the positions of
the light sources 101, 102 indicated by the image 400
relative to the coordinate system 450, such that each
light source 101, 102 may be associated 507 with one or

more coordinates of the coordinate system 450, and pref-
erably with the closest one or more coordinates of the
coordinate system 450. In the present example, the co-
ordinate system 450 is a grid coordinate system defined
by x- and y-axes, and one light source 101 is associated
507 (or paired) with the integer coordinates 451 (x = 6,
y = 5), and another light source 102 is associated 507
(or paired) with the integer coordinates 452 (x = 6, y = 1)
during the mapping procedure. Alternatively, each light
source 101, 102 may be associated with at least one
floating point coordinate, which may more precisely cor-
respond to the actual position of the light source 101, 102.
[0038] In case the information is provided in the form
of a video or a set of multiple images, the image analysis
may be performed on multiple images so as to better
estimate the position of the light sources 101, 102.
[0039] Further, the mapping 504 may take into account
information related to the orientation and/or position of
the camera or smartphone 120 when the image 400 was
captured. For example, the resolution and/or size of the
coordinate system may be adapted to such information.
[0040] In case the information is provided in the form
of a set of predefined coordinates of the light sources
101, 102, the mapping 504 may comprise superimposing
the predefined coordinates on the specific coordinate
system (not shown). The predefined coordinates may
then be associated (or paired) with the closest one or
more coordinates of the specific coordinate system. The
coordinate system of the predefined coordinates is not
necessarily the same as the specific coordinate system
on which the predefined coordinates are superimposed.
When superimposing the predefined coordinate system
on the specific coordinate system, information such as
GPS location of the origin of the predefined coordinate
system and/or a scaling factor for estimating distance in
meters from coordinate values (e.g. for translating pre-
defined coordinate (4, 3) to (20 meter, 15 meter) relative
to an origin). Such information may be provided by the
lighting system 100 (or the owner 110 of the lighting sys-
tem 100).
[0041] As a result of the mapping procedure, a coor-
dinate-based representation is generated 508 by the por-
tal 200 (such as by the computing unit 202 of the portal
200), which comprises the estimated coordinates of the
light sources 101, 102 of the lighting system 100.
[0042] Optionally, several images may be provided
with respect to several different viewing angles of the
lighting system 100 and the mapping 504 may be made
with respect to the several different viewing angles. The
coordinate-based representation of the generated 511
lighting system 100, based on the mapping 504, may
then be three-dimensional.
[0043] The above described steps of receiving 503 in-
formation, mapping 504 the information onto the coordi-
nate system and generating 508 the coordinate-based
representation may preferably be performed for each
registered lighting system. The coordinate-based repre-
sentations of the lighting systems may be stored at the
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portal 200 (or at any external storage).
[0044] The external third party content provider 300
may transmit third party content (e.g. via the communi-
cation network) to the portal 200 (such as to the receiving
unit 201 of the portal 200), which may receive 509, and
preferably store, the third party content. The portal 200
may then select 510 one or more of the registered lighting
systems 100, preferably based on the third party content.
For example, the selection 510 of a lighting system may
be based on the type of third party content and/or on
specific requirements stated by the third party content,
such as requirements on minimal resolution/amount of
light sources, location (and optionally orientation) of the
lighting system, time when the third party content is de-
sired to be displayed and/or color of the light sources.
The portal 200 may then generate 511 data for controlling
the one or more selected lighting systems 100, based on
the coordinate-based representation of the selected
lighting systems 100 and the third party content. The data
may then be transmitted 512 (such as by the transmitting
unit 203 of the portal 200) to the selected lighting systems
100 (such as to the controller of the lighting systems 100),
preferably via the API of the lighting systems 100. The
controller of the selected lighting systems 100 may then
control the light sources 101, 102, based on the trans-
mitted 512 data.
[0045] If the coordinate-based representation is of a
sufficiently high resolution and e.g. represented by float-
ing point coordinates for the light sources 101, 102, and
the third party content is related to e.g. an icon (or any
other kind of message or content) defined by a plurality
of pixels, the computing system 200 may be configured
to find, for each pixel, the closest light source 101, 102
(or group of light sources), based on the floating point
coordinates, and select the closest light source 101, 102
(or group of light sources) to render the pixel. Further, a
single light source 101, 102 may represent several pixels
if the third party content pixel resolution is higher than
the resolution of light sources in the one or more selected
lighting systems.
[0046] In an embodiment, the mapping 504 procedure
may further comprise assessing color similarity and/or
brightness similarity between different registered lighting
systems and/or with respect to predefined (standard) val-
ues. Color rendering and brightness output may differ
between different lighting systems. For example, the
command "brightness 50%" may lead to different light
outputs in different lighting systems and the command
"green" may lead to light output of different green color
tones in different lighting systems. The data for control-
ling the one or more selected lighting systems may then
comprise instructions to compensate for deviations in
color rendering and/or brightness from other selected
lighting systems and/or from the predefined values. Op-
tionally, the result of the color similarity and/or brightness
similarity assessment may be comprised in the coordi-
nate-based representation.
[0047] With the above described embodiments, light-

ing system owners 110 are able to lend or rent their light-
ing system 100 for the purpose of rendering (or convey-
ing) third party content. In an embodiment, the registra-
tion of a lighting system 100 may indicate which hours
the lighting system 100 will be available for rendering
third party content, such as outside of office hours in case
the lighting system 100 is primarily used for office illumi-
nation. Optionally, the owners 110 may get some kind of
compensation for lending their lighting system 110.
Hence, the lighting system 100 may be externally con-
trolled, based on the third party content, e.g. for highlight-
ing a message on a display (external to, or integrated in
the lighting system 100), for conveying a message or for
providing an aesthetic effect. For example, the lighting
system 100 may be used as a large display, wherein the
light sources 101, 102 may correspond to large pixels of
the display. The third party content may be static or dy-
namic, and therefore the light sources 101, 102 may be
statically or dynamically controlled.
[0048] While embodiments of the invention have been
illustrated and described in detail in the drawings and
foregoing description, such illustration and description
are to be considered illustrative or exemplary and not
restrictive; the invention is not limited to the disclosed
embodiments.
[0049] For example, the lighting system may be any
kind of lighting system, such as any indoor or outdoor
illumination system. The lighting systems may not nec-
essarily have a centralized controller for communication
with the portal. Instead, each light source (or luminaire)
may be able to communicate with the portal (e.g. by
means of IP based communication), whereby individual
control of each light source is enabled without a central-
ized controller. Further, different parts of the method and
the computing system may be implemented on different
devices. As an example, the mapping procedure may be
implemented by an application on a smartphone and the
generation of data may be implemented by a centralized
server (or computing device). Furthermore, the providing
of information including indications of positions of the light
sources may not necessarily be performed by the lighting
system owner, but by anyone having access to such in-
formation. Moreover, the coordinate system on which the
coordinate-based representation of the lighting system
is based, may be any kind of coordinate system, such as
the above described grid coordinate system or a border
(or one-dimensional) coordinate system.
[0050] Other variations to the disclosed embodiments
can be understood and effected by those skilled in the
art in practicing the claimed invention, from a study of
the drawings, the disclosure, and the appended claims.
In the claims, the word "comprising" does not exclude
other elements or steps, and the indefinite article "a" or
"an" does not exclude a plurality. A single processor or
other unit may fulfill the functions of several items recited
in the claims. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be
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used to advantage. A computer program may be
stored/distributed on a suitable medium, such as an op-
tical storage medium or a solid-state medium supplied
together with or as part of other hardware, but may also
be distributed in other forms, such as via the Internet or
other wired or wireless telecommunication systems. Any
reference signs in the claims should not be construed as
limiting the scope.

Claims

1. A computing system (200) for generating data for
enabling external control of at least one lighting sys-
tem (100), based on third party content, the comput-
ing system being configured to:

receive a plurality of registrations of lighting sys-
tems, each lighting system comprising a plurality
of light sources (101, 102),
for each of the registered lighting systems, re-
ceive information (400) including indications of
positions of at least some of the light sources of
the lighting system,
for each of the registered lighting systems, map
said information onto a coordinate system (450),
the mapping including associating each indicat-
ed position with at least one coordinate (451,
452) of the coordinate system,
generate at least one coordinate-based repre-
sentation of the registered lighting systems
based on the mapping, the at least one coordi-
nate-based representation comprising the coor-
dinates with which said indicated positions are
associated,
receive third party content from at least one ex-
ternal third party content provider (300),
select at least one of the registered lighting sys-
tems, and
generate data for controlling the at least one se-
lected lighting system, wherein the generation
of data is based on the at least one coordinate-
based representation related to the selected
lighting system and the third party content.

2. The computing system as defined in claim 1, wherein
the selection of the at least one of the registered
lighting systems is based on the third party content.

3. The computing system as defined in claim 1 or 2,
wherein the computing system is external to the light-
ing systems.

4. The computing system as defined in any one of the
preceding claims, the computing system being fur-
ther configured to transmit the generated control da-
ta via an interface of the selected lighting system,
the interface being configured to allow external con-

trol of the lighting system.

5. The computing system as defined in any one of the
preceding claims, wherein said information includes
at least one image (400) depicting at least a part of
the lighting system.

6. The computing system as defined in claim 5, wherein
mapping said information comprises superimposing
the coordinate system on the at least one image and
performing image analysis of the at least one image
for identifying the positions of the at least some of
the light sources indicated by the at least one image
relative to the coordinate system.

7. The computing system as defined in any one of the
preceding claims, wherein said information includes
predefined coordinates of the at least some of the
light sources.

8. The computing system as defined in claim 7, wherein
mapping said information comprises superimposing
the predefined coordinates on the coordinate sys-
tem.

9. The computing system as defined in any one of the
preceding claims, wherein the mapping includes as-
sociating each indicated position with the closest at
least one coordinate of the coordinate system.

10. The computing system as defined in any one of the
preceding claims, wherein the mapping is made with
respect to at least two different viewing angles rela-
tive to the lighting system, and wherein the coordi-
nate-based representation is three-dimensional.

11. The computing system as defined in any one of the
preceding claims, wherein the coordinate system in-
cludes at least one of a grid coordinate system and
a border coordinate system.

12. The computing system as defined in any one of the
preceding claims, the computing system being fur-
ther configured to:

provide data for controlling the at least one se-
lected lighting system to turn on each one of the
at least some of the light sources,
wherein said information includes indications of
the positions of the light sources which have
been turned on.

13. A method (500) of generating data for enabling ex-
ternal control of at least one lighting system, based
on third party content, the method comprising:

receiving (501) a plurality of registrations of light-
ing systems, each lighting system comprising a
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plurality of light sources,
for each of the registered lighting systems, re-
ceiving (503) information including indications
of positions of at least some of the light sources
of the lighting system,
for each of the registered lighting systems, map-
ping (504) said information onto a coordinate
system, the mapping including associating (507)
each indicated position with at least one coordi-
nate of the coordinate system,
generating (508) at least one coordinate-based
representation of the registered lighting systems
based on the mapping, the at least one coordi-
nate-based representation comprising the coor-
dinates with which said indicated positions are
associated,
receiving (509) third party content from at least
one external third party content provider,
selecting (510) at least one of the registered
lighting systems, and
generating (511) data for controlling the at least
one selected lighting system, wherein the gen-
eration of data is based on the at least one co-
ordinate-based representation related to the se-
lected lighting system and the third party con-
tent.

14. A computer program comprising instructions for en-
abling at least one processor to carry out the method
as defined in claim 13.

15. A computer program product comprising a compu-
ter-readable medium, on which a computer program
as defined in claim 14 is stored.

Patentansprüche

1. Rechensystem (200) zur Erzeugung von Daten, um,
basierend auf Inhalten Dritter, eine externe Steue-
rung von mindestens einem Beleuchtungssystem
(100) zu ermöglichen, wobei das Rechensystem so
konfiguriert ist, dass es:

mehrere Registrierungen von Beleuchtungs-
system empfängt, wobei jedes Beleuchtungs-
system eine Mehrzahl von Lichtquellen (101,
102) umfasst,
für jedes der registrierten Beleuchtungssysteme
Informationen (400) empfängt, die Angaben von
Positionen von mindestens einigen der Licht-
quellen des Beleuchtungssystems enthalten,
für jedes der registrierten Beleuchtungssysteme
die Informationen auf ein Koordinatensystem
(450) abbildet, wobei das Abbilden das Zuord-
nen jeder angegebenen Position zu mindestens
einer Koordinate (451, 452) des Koordinaten-
systems umfasst,

mindestens eine Koordinaten-basierte Darstel-
lung der registrierten Beleuchtungssysteme
aufgrund der Abbildung erzeugt, wobei die min-
destens eine Koordinaten-basierte Darstellung
die Koordinaten umfasst, denen die angegebe-
nen Positionen zugeordnet sind,
Inhalte Dritter von mindestens einem externen
Provider (300) von Inhalten Dritter empfängt,
mindestens eines der registrierten Beleuch-
tungssysteme auswählt, und
Daten zur Steuerung des mindestens einen aus-
gewählten Beleuchtungssystems erzeugt, wo-
bei die Erzeugung von Daten auf der mindes-
tens einen Koordinatenbasierten Darstellung
basiert, die auf das ausgewählte Beleuchtungs-
system und die Inhalte Dritter bezogen ist.

2. Rechensystem nach Anspruch 1, wobei das Aus-
wählen des mindestens einen der registrierten Be-
leuchtungssysteme auf den Inhalten Dritter basiert.

3. Rechensystem nach Anspruch 1 oder 2, wobei sich
das Rechensystem außerhalb der Beleuchtungs-
systeme befindet.

4. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei das Rechensystem weiterhin so
konfiguriert ist, dass es die erzeugten Steuerdaten
über eine Schnittstelle des ausgewählten Beleuch-
tungssystems überträgt, wobei die Schnittstelle so
konfiguriert ist, dass sie eine externe Steuerung des
Beleuchtungssystems ermöglicht.

5. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei die Informationen mindestens ein,
zumindest einen Teil des Beleuchtungssystems dar-
stellendes Bild (400) enthalten.

6. Rechensystem nach Anspruch 5, wobei das Abbil-
den der Informationen beinhaltet, dass das Koordi-
natensystem dem mindestens einen Bild überlagert
wird und eine Bildanalyse des mindestens einen Bil-
des durchgeführt wird, um die durch das mindestens
eine Bild relativ zu dem Koordinatensystem ange-
gebenen Positionen der mindestens einigen der
Lichtquellen zu identifizieren.

7. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei die Informationen vordefinierte
Koordinaten der mindestens einigen der Lichtquel-
len enthalten.

8. Rechensystem nach Anspruch 7, wobei das Abbil-
den der Informationen beinhaltet, dass die vordefi-
nierten Koordinaten dem Koordinatensystem über-
lagert werden.

9. Rechensystem nach einem der vorangegangenen
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Ansprüche, wobei das Abbilden beinhaltet, dass je-
de angegebene Position der nächstgelegenen, min-
destens einen Koordinate des Koordinatensystems
zugeordnet wird.

10. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei das Abbilden im Hinblick auf min-
destens zwei verschiedene Betrachtungswinkel re-
lativ zu dem Beleuchtungssystem durchgeführt wird,
und wobei die Koordinaten-basierte Darstellung
dreidimensional ist.

11. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei das Koordinatensystem zumin-
dest ein Gitterkoordinatensystem oder ein Grenzko-
ordinatensystem enthält.

12. Rechensystem nach einem der vorangegangenen
Ansprüche, wobei das Rechensystem weiterhin so
konfiguriert ist, dass es:

Daten zur Steuerung des mindestens einen aus-
gewählten Beleuchtungssystems bereitstellt,
um jede der mindestens einigen der Lichtquel-
len einzuschalten,
wobei die Informationen Angaben der Positio-
nen der Lichtquellen enthalten, die eingeschal-
tet wurden.

13. Verfahren (500) zur Erzeugung von Daten, um, ba-
sierend auf Inhalten Dritter, eine externe Steuerung
von mindestens einem Beleuchtungssystem zu er-
möglichen, wobei das Verfahren die folgenden
Schritte umfasst, wonach:

mehrere Registrierungen von Beleuchtungs-
system empfangen werden (501), wobei jedes
Beleuchtungssystem eine Mehrzahl von Licht-
quellen umfasst,
für jedes der registrierten Beleuchtungssysteme
Informationen empfangen werden (503), die An-
gaben von Positionen von mindestens einigen
der Lichtquellen des Beleuchtungssystems ent-
halten,
für jedes der registrierten Beleuchtungssysteme
die Informationen auf ein Koordinatensystem
abgebildet werden (504), wobei das Abbilden
das Zuordnen (507) jeder angegebenen Positi-
on zu mindestens einer Koordinate des Koordi-
natensystems umfasst,
mindestens eine Koordinaten-basierte Darstel-
lung der registrierten Beleuchtungssysteme
aufgrund der Abbildung erzeugt wird (508), wo-
bei die mindestens eine Koordinaten-basierte
Darstellung die Koordinaten umfasst, denen die
angegebenen Positionen zugeordnet sind,
Inhalte Dritter von mindestens einem externen
Provider von Inhalten Dritter empfangen werden

(509),
mindestens eines der registrierten Beleuch-
tungssysteme ausgewählt wird (510), und
Daten zur Steuerung des mindestens einen aus-
gewählten Beleuchtungssystems erzeugt wer-
den (511),
wobei die Erzeugung von Daten auf der mindes-
tens einen Koordinatenbasierten Darstellung
basiert, die auf das ausgewählte Beleuchtungs-
system und die Inhalte Dritter bezogen ist.

14. Computerprogramm mit Anweisungen, um mindes-
tens einen Prozessor in die Lage zu versetzen, das
Verfahren nach Anspruch 13 auszuführen.

15. Computerprogrammprodukt mit einem computerles-
baren Medium, auf dem ein Computerprogramm
nach Anspruch 14 gespeichert wird.

Revendications

1. Système informatique (200) pour produire des don-
nées pour permettre la commande externe d’au
moins un système d’éclairage (100), en fonction de
contenu tiers, le système informatique étant confi-
guré pour :

recevoir une pluralité d’enregistrements de sys-
tèmes d’éclairage, chaque système d’éclairage
comprenant une pluralité de sources lumineu-
ses (101, 102),
pour chacun des systèmes d’éclairage enregis-
trés, recevoir des informations (400) incluant
des indications de positions d’au moins certai-
nes des sources lumineuses du système d’éclai-
rage,
pour chacun des systèmes d’éclairage enregis-
trés, mapper lesdites informations sur un systè-
me de coordonnées (450), le mappage incluant
l’association de chaque position indiquée à au
moins une coordonnée (451, 452) du système
de coordonnées,
générer au moins une représentation à base de
coordonnées des systèmes d’éclairage enregis-
trés en fonction du mappage, l’au moins une re-
présentation à base de coordonnées compre-
nant les coordonnées auxquelles lesdites posi-
tions indiquées sont associées,
recevoir un contenu tiers à partir d’au moins un
fournisseur de contenu tiers externe (300),
sélectionner au moins un des systèmes d’éclai-
rage enregistrés, et
générer des données pour commander l’au
moins un système d’éclairage sélectionné, dans
lequel la génération de données est fondée sur
l’au moins une représentation à base de coor-
données connexe au système d’éclairage sé-
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lectionné et le contenu tiers.

2. Système informatique selon la revendication 1, dans
lequel la sélection de l’au moins un des systèmes
d’éclairage enregistrés est fondée sur le contenu
tiers.

3. Système informatique selon la revendication 1 ou 2,
dans lequel le système informatique est externe aux
systèmes d’éclairage.

4. Système informatique selon l’une quelconque des
revendications précédentes, le système informati-
que étant en outre configuré pour transmettre les
données de commande générées par l’intermédiaire
d’une interface du système d’éclairage sélectionné,
l’interface étant configurée pour permettre la com-
mande externe du système d’éclairage.

5. Système informatique selon l’une quelconque des
revendications précédentes, dans lequel lesdites in-
formations incluent au moins une image (400) illus-
trant au moins une partie du système d’éclairage.

6. Système informatique selon la revendication 5, dans
lequel le mappage desdites informations comprend
la superposition du système de coordonnées sur l’au
moins une image et la réalisation d’analyse d’image
de l’au moins une image pour identifier les positions
des au moins certaines des sources lumineuses in-
diquées par l’au moins une image relativement au
système de coordonnées.

7. Système informatique selon l’une quelconque des
revendications précédentes, dans lequel lesdites in-
formations incluent des coordonnées prédéfinies
des au moins certaines des sources lumineuses.

8. Système informatique selon la revendication 7, dans
lequel le mappage desdites informations comprend
la superposition des coordonnées prédéfinies sur le
système de coordonnées.

9. Système informatique selon l’une quelconque des
revendications précédentes, dans lequel le mappa-
ge inclut l’association de chaque position indiquée
à l’au moins une coordonnée la plus proche du sys-
tème de coordonnées.

10. Système informatique selon l’une quelconque des
revendications précédentes, dans lequel le mappa-
ge est réalisé par rapport à au moins deux angles
de visualisation différents relativement au système
d’éclairage, et dans lequel la représentation à base
de coordonnées est tridimensionnelle.

11. Système informatique selon l’une quelconque des
revendications précédentes, dans lequel le système

de coordonnées inclut au moins l’un parmi un sys-
tème de coordonnées de carroyage et un système
de coordonnées de cadre.

12. Système informatique selon l’une quelconque des
revendications précédentes, le système informati-
que étant en outre configuré pour :

fournir des données pour commander l’au moins
un système d’éclairage sélectionné pour allu-
mer chacune des au moins certaines des sour-
ces lumineuses,
dans lequel lesdites informations incluent des
indications des positions des sources lumineu-
ses qui ont été allumées.

13. Procédé (500) de génération de données pour per-
mettre la commande externe d’au moins un système
d’éclairage, en fonction de contenu tiers, le procédé
comprenant :

la réception (501) d’une pluralité d’enregistre-
ments de systèmes d’éclairage, chaque systè-
me d’éclairage comprenant une pluralité de
sources lumineuses,
pour chacun des systèmes d’éclairage enregis-
trés, la réception (503) d’informations incluant
des indications de positions d’au moins certai-
nes des sources lumineuses du système d’éclai-
rage,
pour chacun des systèmes d’éclairage enregis-
trés, le mappage (504) desdites informations sur
un système de coordonnées, le mappage in-
cluant l’association (507) de chaque position in-
diquée à au moins une coordonnée du système
de coordonnées,
la génération (508) d’au moins une représenta-
tion à base de coordonnées des systèmes
d’éclairage enregistrés en fonction du mappage,
l’au moins une représentation à base de coor-
données comprenant les coordonnées auxquel-
les lesdites positions indiquées sont associées,
la réception (509) de contenu tiers à partir d’au
moins un fournisseur de contenu tiers externe,
la sélection (510) d’au moins un des systèmes
d’éclairage enregistrés, et
la génération (511) de données pour comman-
der l’au moins un système d’éclairage sélection-
né,
dans lequel la génération de données est fondée
sur l’au moins une représentation à base de
coordonnées connexe au système d’éclairage
sélectionné et le contenu tiers.

14. Programme d’ordinateur comprenant des instruc-
tions pour permettre à au moins un processeur de
réaliser le procédé selon la revendication 13.
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15. Produit programme d’ordinateur comprenant un
support lisible par ordinateur, sur lequel un program-
me d’ordinateur selon la revendication 14 est stocké.
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