wo 2011/010271 A1) 00000 O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

ot VAP,
(19) World Intellectual Property Organization /g3 [} 1M1 N 000100 00 0 0 00 0 0
ernational Bureau S,/ ‘ 0 |
. . . ME' (10) International Publication Number
(43) International Publication Date \,!:,: #
27 January 2011 (27.01.2011) WO 2011/010271 A1l

(51) International Patent Classification: (72) Inventors; and

HO5B 37/02 (2006.01) (75) Inventors/Applicants (for US ornly): SOROKIN,

Mikhail, V. [RU/NL]; c/o High Tech Campus Building

(21) International Application Number: 44, NL-5656 AE Eindhoven (NL). TIELENS, Johanna,

PCT/IB2010/053271 C., M., F. [NL/NL]; c/o High Tech Campus Building 44,
(22) International Filing Date: NL-5656 AE Eindhoven (NL).

19 July 2010 (19.07.2010) 74y Agents: BEKKERS, Joost ct al; High Tech Campus

(25) Filing Language: English Building 44, NL-5656 AE Eindhoven (NL).
(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
L. ) kind of national protection available): AE, AG, AL, AM,
(30) Priority Data: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
09166369.0 24 July 2009 (24.07.2009) EP CA. CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(71) Applicant (for all designated States except US): KONIN- DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
KLIJKE PHILIPS ELECTRONICS N.V. [NL/NL]; HN, HR, HU, ID, I, IN, IS, JP, KE, KG, KM, KN, KP,
Groenewoudseweg 1, NL-5621 BA Eindhoven (NL). KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL

[Continued on next page]

(54) Title: A LIGHTING SYSTEM AND A METHOD FOR DETERMINING THE ENERGY CONSUMPTION OF LIGHTING
SCENES OF THE LIGHTING SYSTEM

(57) Abstract: The invention relates to the creation of lighting programs or scenes with

a lighting system taking energy consumption into account. An embodiment of the inven-

| START I tion provides a lighting system (10) comprising - a first database (12) containing data of

the luminairies (14) of the lighting system, - a second database (16) containing informa-

y tion for lighting presets of the luminairies of the lighting system for a lighting scene to

be created, and - a calculation module (18) being adapted to calculate the energy con-

— 510 gumption of the lighting system based on a lighting scene to be created depending on
data retrieved from the first and the second database.

Retrieving data
of luminaries

h 4

Retrieving lighting

presets S12

y

Retrieving actual
energy costs

|

Processing lighting
system’s behaviour |——~S16
model

|

Displaying energy
consumption and  }——518
costs

514

END

FIG. 2



WO 2011/010271 A1 I 0000 00T 0O

84)

NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

kind of regional protection available): ARTPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,

SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
Designated States (unless otherwise indicated, for every

with international search report (Art. 21(3))

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))



10

15

20

25

30

WO 2011/010271 PCT/IB2010/053271

A LIGHTING SYSTEM AND A METHOD FOR DETERMINING THE ENERGY
CONSUMPTION OF LIGHTING SCENS OF THE LIGHTING SYSTEM

FIELD OF THE INVENTION

The invention relates to the creation of lighting programs or scenes with a
lighting system taking energy consumption into account.
BACKGROUND OF THE INVENTION

Modern lighting systems enable users to set different lighting scenes, such as
selecting a preferred lighting color or a dynamic lighting. Lighting scenes may be created by
professional lighting designers, or by users themselves. A lighting scene comprises presets of
the lamps to render the desired lighting scene. Users may control a lighting system by
selecting a desired lighting scene to be rendered by means of a user interface. Several lighting
scenes can be combined to a lighting program like a playlist. Users may then select a certain
lighting program fitting their individual lighting wishes

With the increasing opportunities with new control systems for lighting
systems the number of offered presets is growing, so keeping in mind what buttons on a user
interface of a lighting system do what becomes increasingly tricky. Thus, there exists a need
for an advanced assistance of users for using a lighting system, particularly when users want
to create certain lighting scenes or programs with a lighting system.
SUMMARY OF THE INVENTION

It is an object of the invention to provide a system and a method for an
improved creating of lighting scenes or programs with a lighting system.

The object is solved by the subject matter of the independent claims. Further
embodiments are shown by the dependent claims.

A basic idea of the invention is to improve the creating of lighting scenes with
a lighting system by taking the energy consumption into account. While most lighting allow
to adjust presets of lighting scenes, energy aspects are usually not considered. With the
invention, energy consumption may be automatically considered when a lighting scene is
selected for rendering by a user.

An embodiment of the invention provides a lighting system comprising

- a first database containing data of the luminairies of the lighting system,
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- a second database containing information for lighting presets of the
luminairies of the lighting system for a lighting scene to be created, and

- a calculation module being adapted to calculate the energy consumption of
the lighting system based on a lighting scene to be created depending on data retrieved from
the first and the second database. This allows to calculate the energy consumption for each
lighting scene to be created, thus allowing to improve the creation of lighting scenes with
regard to energy.

The calculation module may be adapted to calculate the energy consumption
by

- retrieving the data of the luminaries required for the creation of the selected
lighting scene from the first database,

- retrieving the lighting presets for the selected lighting scene from the second
database, and

- calculating the energy consumption from the retrieved data of luminaries and
the retrieved lighting presets.

The calculating of the energy consumption from the retrieved data of
luminaries and the retrieved lighting presets may comprise

- modeling the lighting system’s behaviour based on the retrieved lighting
presets and

- calculating an estimated energy consumption for the selected lighting scene
and based on the modeling. Particularly for complex lighting systems, the modeling of the
lighting system’s behaviour may be an accurate method to calculate an estimated energy
consumption.

The system may further comprise

- a third database containing energy costs, wherein

- the calculation module is further adapted to calculate overall energy costs of
a lighting scene to be created based on the calculated energy consumption and the enery costs
retrieved from the third database. Thus, also the energy costs may be taken into account,
which may make the selection of a lighting scene creation by a user more comfortable.

The system may further comprise

- a lighting scene selector module being adapted to automatically select one or
more lighting scenes from a set of lighting scenes depending on an energy target by
calculating the energy consumption for each lighting scene and selecting each lighting scene

with an energy consumption lower than or equal to the energy target. Thus, a user may set an
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energy taget, and the system automatically tries to meet this energy target by selecting a
suitable lighting scene.

The lighting scene selector module may be further adapted to automatically
create a lighting program from the automatically selected lighting scenes. This enables a user
also to set an energy target for a lighting program, for example for a program for one month
and to meet given energy consumption or cost targets.

A further embodiment of the invention relates to a method for determining the
energy consumption of a lighting system comprising

- retrieving the data of the luminaries required for the creation of a lighting
scene from a first database containing data of the luminairies of the lighting system,

- retrieving the lighting presets for the lighting scene from a second database
containing information for lighting presets of the luminairies of the lighting system for the
lighting scene to be created, and

- calculating the energy consumption of the lighting system based on the
lighting scene to be created depending on data retrieved from the first and the second
database. The method may be for example implemented as an algorithm for a computer
program, which may be exectued by a central lighting controller.

The energy consumption may be calculated from the retrieved data of
luminaries and the retrieved lighting presets.

The calculating of the energy consumption from the retrieved data of
luminaries and the retrieved lighting presets may comprise

- modeling the lighting system’s behaviour based on the retrieved lighting
presets and

- calculating an estimated energy consumption for the selected lighting scene
and based on the modeling.

The method may further comprise the act of

- calculating the overall energy costs of a lighting scene to be created based on
the calculated energy consumption and enery costs retrieved from a third database.

The method may further comprise the act of

- automatically selecting one or more lighting scenes from a set of lighting
scenes depending on an energy target by calculating the energy consumption for each
lighting scene and selecting each lighting scene with an energy consumption lower than or

equal to the energy target.
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The method may further comprise the act of automatically creating a lighting
program from the the automatically selected lighting scenes.

An embodiment of the invention provides a computer program enabling a
processor to carry out the method according to the invention and as described above.

According to a further embodiment of the invention, a record carrier
storing a computer program according to the invention may be provided, for example a CD-
ROM, a DVD, a memory card, a diskette, internet memory device or a similar data carrier
suitable to store the computer program for optical or electronic access.

A further embodiment of the invention provides a computer
programmed to perform a method according to the invention such as a PC (Personal
Computer). The computer may be applied to a lighting system as central lighting controller of
the lighting system.

These and other aspects of the invention will be apparent from and
clucidated with reference to the embodiments described hereinafter.

The invention will be described in more detail hereinafter with
reference to exemplary embodiments. However, the invention is not limited to these
exemplary embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 an embodiment of a lighting system according to the invention; and
Fig. 2 an embodiment of a method for determining the energy consumption of

a lighting system.

DETAILED DESCRIPTION OF EMBODIMENTS

In the following, functionally similar or identical elements may have the same
reference numerals. The terms “light”, “lighting unit” and “luminairy” relate in the following
to the same.

Fig. 1 shows a lighting system 10 with several luminaries 14. Operation of the
luminaries 14 can be controlled, for example the lighting color, the dimming level, the
saturation. The luminaries 14 may contain several color LEDs (Light Emitting Diodes) for
generating a colored lighting. For controlling the luminaries 14, a central lighting controller

26 is provided, which may be implemented by a standard Personal Computer (PC), which is
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configured by a program implementing control functionality of the luminaries, or a lighting
controller comprising a processor or microcontroller, which are also configured by a program
to implement the control functionality for the luminaries. The central lighting controller 26
can control one, several or all luminaries by transmitting control commands to the luminaries,
or to a lighting controller (not shown), switched between the luminaries 14 and the central
lighting controller 26 as a further control instance.

The central lighting controller 26 is also configured to create lighting scenes
with the luminaries 14. A lighting scene contains presets of some or all luminaries 14. The
presets may contain the lighting color and dimming level of the luminaries 14 in order to
create a desired lighting scene. A lighting scene may be created by a user via a user interface
(UI) 24 or connected to the central lighting controller. The UI 24 may be for example formed
by a program executed by a mobile device such as a PDA (Personal Digital Assistant),
Smartphone, laptop. The mobile device may be connected to the central lighting controller
via a data connection 28, for example a LAN (Local Area Network) or WLAN. An example
of a mobile device is a smartphone, which is connected to a WLAN and executes a lighting
system access applet, which creates the Ul 24 for the lighting system 10.

Since it is often a tedious task to create a lighting scene to be rendered with a
complex lighting system, lighting scenes may also be received from for example professional
lighting designers or lighting system vendors. Since lighting scenes are datasets, they may be
for example downloaded by a user via the data connection 28 from a server (not shown), for
example a webserver, to the central lighting controller 26.

Presets of lighting scenes (either user created or downloaded) may be stored in
a preset database 16 of the lighting system controller. The presets are adapted to the instances
of the concrete luminaries 14 of the lighting system 10. This is important when a user
downloads a lighting scene, since the downloaded lighting scene is usually not adapted to the
concrete lighting system, but contains merely an abstract description of a lighting scene,
which may then be automatically transferred to the concrete lighting system 10. Systems and
methods for such an automatic transfer of an abstract lighting atmopshere or scene
description into a control set for an instance of a lighting system are offered by the Applicant
and subject to further patent applications of the Applicant.

The central lighting controller 26 comprises a further luminaries data database
12, which contains data of the luminaries 14. The contained data particularly comprises
information about the energy consumption of each luminary 14 and may contain further

information such as about the functionality of each luminary 14.
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A third database 20 of the central lighting controller 26 contains the actual
energy costs, which may also be downloaded from a server, for example a webserver, which
hosts a database with the energy costs.

It should be noted that all databases 12, 16, and 20 must not be part of the
central lighting controller 26, but may be for example also offered by separate servers, for
example webservers in the internet, home servers, or simple PCs acting as a kind of server for
the central lighting controller 26. For example, a user may execute the databses 16 and 20 in
her/his PC, which may be connected to the internet, and download new lighting scenes or
update the energy costs from time to time by starting a program on her/his PC for managing
the databases 16 and 20. This PC may be connected to a LAN or WLAN of the user in her/his
home, to which also the central lighting controller 26 is connected in order to access the
databases 16 and 20 on the PC.

As mentioned above, the central lighting controller 26 may comprise a user
interface (UI) 24. Over the Ul 24, a user may control for example the creation of a ligting
scene with the lighting system 10. When a user wishes to create a certain lighting scene,
she/he can for example select one of the lighting scenes stored in the lighting scene database
16. After selection of a lighting scene, a calculation module 18 of the central lighting
controller 26 processes the selected lighting scene accoding to the following algorithm, a
flowchart of which is shown in Fig. 2:

The calculation module 18 retrieves the data of the luminaries required for the
creation of the selected lighting scene from the first database 12 (step S10). Then, the module
18 retrieves the lighting presets for the selected lighting scene from the preset database 16
(step S12), and retrieves the actual energy costs from the energy costs database 20 (step S14).

After retrieving all of these data, the calculation module 18 begins to process a
model of the lighting system’s behaviour (step S16) based on the retrieved lighting presets
and calculates an estimated energy consumption and the costs for the selected lighting scene
based on the modeling. The behaviour model is processed based on the presets contained in
the lighting scene and may take static and dynamic lighting into account. Thus, the model
may be time dependent.

The result of this estimated energy cosumption calculation is then displayed
on the UI 24 (step S18), before the user may finally select the lighting scene for creation.
When the lighting scene is created by the lighting system 10, the calculation module 18 may
still work in the background and update the energy consumption and costs displayed with the

UI 24.
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The central lighting controller 26 is also adapted to create lighting programs

with the lighting system 10. A lighting program in the context of this invention is a playlist of

lighting scenes.

For example, a lighting program for an office space may comprise the

following data:

Time Lighting scene
12PM-8AM All off
8AM-12AM Business lighting
12AM-7PM Summer lighting
7PM-8PM Cleaning lighting
8PM-12PM All off

Another example is the following lighting program for a home:
Time Lighting scene
12PM-6AM All off
6AM-8AM Wakeup lighting
8AM-12AM Morning lighting
12AM-6PM Afternoon lighting
6PM-8PM Sunset lighting
8PM-11PM Dimmed evening lighting
11PM-12PM All off

A user may also select such a lighting program via the user interface 24 with

the central lighting controller 26. The calculation module 18 may then calculate the energy

consumption for the selected lighting program by calculating the energy consumption for

every lighting scene contained in the program as explained above. Furthermore, the

calculation module 18 may calculate the energy costs by taking the time span of each lighting

scene contained in the selected lighting program into account.

Additionally, a user may set an energy target, which should be met by a

lighting created with the lighting system 10. Energy target may mean an energy consumption

or energy cost target. The user selects via the UI 24 of the central lighting controller 26 the

menu for energy target lighting creation and enters a given energy target, for example in

terms of maximum energy costs or energy consumption of the lighting system. For example,

a user may enter the total costs for lighting for a day, week or month. Also, the user may

enter whether a lighting scene or a lighting program should be created by the lighting system
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10. The inputted energy target serves as the starting point for lighting creation, as is described
in the following:

The calculation module 18 communicates to a lighting scene selector module
22 the input energy target together with the inputted selection lighting scene or program. The
lighting scene selector module 22 then automatically selects one or more lighting scenes from
a set of lighting scenes, which are stored in the lighting system 10 or on a server accessible
over the data connection 28. If the user selected a lighting scene selection, the module 22
selects only lighting secenes, which are suitable to meet the inputted energy target by
calculating the energy consumption for each lighting scene and selecting each lighting scene
with an energy consumption lower than or equal to the energy target. If the user selected a
lighting program selection, the module 22 selects either a stored lighting program, which
meets the energy target by calculating the energy consumption of a lighting program with the
cacluclation module 18 and as described above, or the module 22 automatically selects a
number of lighting scenes and creates a lighting program from the selected lighting scenes,
with which the energy target may be met. For example, when a user inputted as an energy
target a maximum cost amount per day and lighting program, the module 22 may
automatically select suitable lighting scenes and create the lighting program in that it
automatically determines for how long certain lighting scenes are active during the day in
order to meet the energy target costs.

For example, when a user inputted as energy cost target 470 Euro/month for
an office space, the lighting scene selector module 22 may automatically create the following

playlist of lighting scenes as lighting program for a day in order to meet the energy cost

target:

Time Lighting scene Costsin Euro/month
12PM-8AM All off 5

8AM-1230PM Business lighting 180
1230PM-730PM Summer lighting 240

730PM-8PM Cleaning lighting 40

8PM-12PM All off 5

Even if all lights are switched off in the times 12PM-8AM and 8PM-12PM,
energy is consumed for example by the central lighting controller 26 so that the costs are not
0. Thus, the lighting system 10 offers a user also to create lighting scenes or programs by

taking energy aspects into account.
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Thus, the invention may improve the creation of lighting with lighting
systems. The invention can be applied to all lighting system being adapted to create lighting
scenes.

At least some of the functionality of the invention may be performed
by hard- or software. In case of an implementation in software, a single or multiple standard
microprocessors or microcontrollers may be used to process a single or multiple algorithms
implementing the invention.

It should be noted that the word “comprise” does not exclude other
clements or steps, and that the word “a” or “an” does not exclude a plurality. Furthermore,

any reference signs in the claims shall not be construed as limiting the scope of the invention.
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CLAIMS:

1. A lighting system (10) comprising

- a first database (12) containing data of the luminairies (14) of the lighting system,

- a second database (16) containing information for lighting presets of the luminairies
of the lighting system for a lighting scene to be created, and

- a calculation module (18) being adapted to calculate the energy consumption of the
lighting system based on a lighting scene to be created depending on data retrieved from the

first and the second database.

2. The system of claim 1, wherein the calculation module (18) is adapted to
calculate the energy consumption by

- retrieving the data of the luminaries required for the creation of the selected lighting
scene from the first database (12),

- retrieving the lighting presets for the selected lighting scene from the second database
(16), and

- calculating the energy consumption from the retrieved data of luminaries and the

retrieved lighting presets.

3. The system of claim 2, wherein the calculating of the energy consumption
from the retrieved data of luminaries and the restrieved lighting presets comprises

- modeling the lighting system’s behaviour based on the retrieved lighting presets and

- calculating an estimated energy consumption for the selected lighting scene and based

on the modeling.

4. The system of claim 2 or 3, further comprising

- a third database (20) containing energy costs, wherein

- the calculation module (18) is further adapted to calculate overall energy costs of a
lighting scene to be created based on the calculated energy consumption and the enery costs

retrieved from the third database.
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5. The system of any of the preceding claims, further comprising

- a lighting scene selector module (22) being adapted to automatically select one or
more lighting scenes from a set of lighting scenes depending on an energy target by
calculating the energy consumption for each lighting scene and selecting each lighting scene

with an energy consumption lower than or equal to the energy target.

6. The system of claim 5, wherein the lighting scene selector module (22) is
further adapted to automatically create a lighting program from the the automatically selected

lighting scenes.

7. A method for determining the energy consumption of a lighting system
comprising

- retrieving the data of the luminaries required for the creation of a lighting scene from
a first database containing data of the luminairies of the lighting system,

- retrieving the lighting presets for the lighting scene from a second database containing
information for lighting presets of the luminairies of the lighting system for the lighting scene
to be created, and

- calculating the energy consumption of the lighting system based on the lighting scene

to be created depending on data retrieved from the first and the second database.

8. The method of claim 7, wherein the energy consumption is calculated from the

retrieved data of luminaries and the retrieved lighting presets.

9. The method of claim 8, wherein the calculating of the energy consumption
from the retrieved data of luminaries and the retrieved lighting presets comprises

- modeling the lighting system’s behaviour based on the retrieved lighting presets and

- calculating an estimated energy consumption for the selected lighting scene and based

on the modeling.

10. The method of claim 8 or 9, further comprising
- calculating the overall energy costs of a lighting scene to be created based on the

calculated energy consumption and enery costs retrieved from a third database.
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11. The method of any of the claims 7 to 10, further comprising

- automatically selecting one or more lighting scenes from a set of lighting scenes
depending on an energy target by calculating the energy consumption for each lighting scene
and selecting each lighting scene with an energy consumption lower than or equal to the

energy target.

12. The method of claim 11, further comprising automatically creating a lighting

program from the the automatically selected lighting scenes.

13. A computer program enabling a processor to carry out the method according

to any of the claims 7 to 12.

14. A record carrier storing a computer program according to claim 13.

15. A computer programmed to perform a method according to any of the claims 7

to 12.
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