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DESCRIPTION
FIELD OF THE INVENTION

[0001] Generally, the invention relates to light sources. More specifically, the invention relates 
to a control device for controlling the color of light emitted by a light source, in particular the 
saturation of the light emitted by said light source.

BACKGROUND OF THE INVENTION

[0002] Light sources are widely used in several types of ambience lighting applications for 
creating a certain atmosphere in e.g. a living room. More and more, these light sources 
comprise a plurality of light-emitting diodes (LEDs) capable of emitting different colors. 
Amongst other types of light sources, light sources with LEDs render it possible to control the 
color of the light emitted by such light sources.

[0003] Buttons to switch light sources on and off and dimming control means are familiar to 
most users of light sources. However, as the possibility of varying the color of the light emitted 
by a light source is new to many people, there is a need for an easy-to-use and intuitive control 
device for these light sources.

[0004] WO 03/015067 discloses a LED light apparatus with instantly adjustable color and 
intensity. An instantly controllable LED light apparatus provides an LED array formed of red, 
green and blue LEDs in a regular arrangement. The apparatus also provides a unitary power 
supply/controller disposed within a unitary housing that is coupled only to the LED array and a 
power source. The power supply/controller includes a memory device such that, when a button 
is pressed on the control panel of the power supply/controller, a desired illumination color is 
instantly produced by the combination of the red, green and blue LEDs of the LED array.

[0005] WO 2005/107338 discloses a lighting device comprising a lighting unit and a user 
interface for controlling the lighting colour and/or intensity of the lighting unit. The user 
interface comprises a sensing device with a large number of conductive elements, which 
responds to the proximity of a conductive object, like for instance a human finger pointing to 
the user interface. The user interface can be based on proximity sensing or on touch-control. 
In both cases an element on the outer surface of the user interface is selected, which 
corresponds to one of the selectable colours and/or intensities of the lighting unit. The selected 
element generates an output signal which is sent to a processing unit, which converts this 
output signal into a driving signal suitable for the driver circuit to drive the light sources.

[0006] WO 2006/134529, which is a document under Article 153(5) EPC, describes a lighting 
device equipped with three light sources supplying red, green and blue light respectively. The 



DK/EP 1997352 T3

color and/or intensity of the light generated by the three light sources together can be adjusted 
by means of adjustment points. The colors corresponding to the adjustment points are chosen 
so that for a fraction of the adjustment points the color difference calculated in the Cl ELAB 
space between the colors corresponding to adjacent adjustment points is the same. An 
inexperienced user can easily find a desired color setting since the change in color perceived 
by the user is the same for all the adjustment points belonging to said fraction

SUMMARY OF THE INVENTION

[0007] It is an object of the invention to provide a control device for controlling the color of light 
emitted from a light source that is easy to use and intuitive in its operation.

[0008] The invention provides a control device as defined in claim 1.

[0009] The light emitting elements dynamically indicate the effect of the operation of the color 
variation means on the color of the light emitted by the light source in that the control device is 
provided with light-emitting elements, the color of the emitted light whereof is dependent on the 
available color variation range for the light emitted by the light source. Consequently, the 
control device can be operated easily and intuitively.

[0010] The embodiment of the invention as defined in claim 2 provides the advantage that 
saturation of the light emitted by the light source is easily and intuitively controllable. In prior art 
devices, saturation control is typically indicated by printed symbols that are easily confused 
with symbols for controlling the hue of the emitted light.

[0011] The embodiment of the invention as defined in claim 3 provides the advantage that the 
hue selection means is capable of displaying the complete range of available hues.

[0012] The embodiment of the invention as defined in claim 4 provides the advantage that the 
available hues can be easily indicated.

[0013] The embodiment of the invention as defined in claim 5 provides the advantage that an 
excellent match is obtained between the color of the light emitted by the light source and the 
color of the light emitted by the light-emitting elements. Moreover, the light-emitting elements 
of the control device can be made visible when the control device is operated in the dark. Also, 
in contrast with a preprinted range of available hues, the colors of the light-emitting element 
are not corrupted by ambient light conditions.

[0014] The embodiment of the invention as defined in claim 6 provides the advantage that 
light-emitting diodes are available in small sizes and can therefore be implemented in a 
(portable) control device.

[0015] The embodiment of the invention as defined in claim 7 provides the advantage that the 
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number of light-emitting elements can remain limited while the available saturation levels are 
displayed as a continuous range.

[0016] The embodiment of the invention as defined in claim 8 provides the advantage of 
brightness control for the light emitted by the light source.

[0017] It should be appreciated that the subject matter of several of the claims, or aspects 
thereof, may be combined.

[0018] The invention will be further illustrated with reference to the attached drawings, which 
schematically show preferred embodiments of the invention. It will be understood that the 
invention is not in any way restricted to these specific and preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] In the drawings:

Fig. 1 schematically displays a light source controllable by a control device;

Figs. 2A and 2B are representations of a color space, and

Figs. 3A-3D illustrate a control device and components thereof according to an embodiment of 
the invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0020] In FIG. 1, is a schematic illustration wherein a control device 1 is used to control a light 
source 2 comprising a plurality of light-emitting diodes (LEDs) 3 of different colors that allow 
the light source 2 to emit light L of different colors. Control of the light source 2 by the control 
device 1 may be performed either in a wireless or a wired (not shown) manner.

[0021] In particular, the control device 1 according to an embodiment of the invention is 
arranged to control the color of the light L of the light source 2. The color of the light L can be 
defined as the combination of the hue H and saturation S of the light L, as is well known in the 
art. The hue H of the light L represents the dominant wavelength, while the saturation S of the 
light L represents the dominance of the hue in the emitted light L; the saturation S being the 
ratio of the dominant wavelength to all wavelengths that make up the color of the emitted light. 
A saturation S of 100% for a particular hue H may represent a 'pure' hue H.

[0022] In FIG. 2A, a color wheel 10 is depicted with the saturated colors green (G), yellow (Y), 
red (R), magenta (M), blue (B), and cyan (C) around the outer perimeter of the wheel 10. It 
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should be appreciated that further (tertiary) saturated colors may be added to provide a full 
color wheel 10. The hue dimension is defined by the perimeter of the color wheel 10 
representing the available hues H. On the other hand, the saturation dimension of the color 
wheel 10 is defined by the radial direction representing saturations S between 100% 
(perimeter) and 0% (center of color wheel 10). Clearly, the color wheel 10 provides a plurality 
of hue/saturation combinations.

[0023] FIG. 2B is a well known representation 11 of the color space, commonly referred to as 
the CIE representation. The perimeter again represents the hues H, while the inbound 
direction defines the saturation S. Again, it will be clear that the CIE representation 11 defines a 
plurality of hue/saturation combinations. Since artificial light from a light source 2 is not capable 
of covering the entire range of hues H and saturations S, a limited area 12, often referred to as 
gamut, is drawn in practice to define the practically available hue/saturation combinations. The 
shape and size of the gamut 12 is determined by the locations of the LEDs 3 in the CIE 
representation 11.

[0024] It should be appreciated that a third characteristic of light L, viz. the brightness, is not 
represented in either the color wheel 10 or CIE representation 11. The brightness value of light 
L describes the overall intensity or strength of the light. The control device 1 may be capable of 
selecting a desired brightness, as will be explained with reference to FIGS. 3A-3D.

[0025] FIGS. 3A-3D illustrate a control device 1 and components thereof according to an 
embodiment of the invention.

[0026] More specifically, the control device 1 displayed in FIG. 3A has a means 20 for selecting 
the hue H of the light L of the light source 2 and color variation means 21 for varying the color, 
in particular the saturation S, of the light L of the light source 2. The separate button 22 is 
provided to manipulate the brightness of the light L of the light source 2. The control device 1 
further comprises a control means 23.

[0027] The means 20 for selecting the hue H of the light L comprises a ring-shaped member 
24 capable of displaying e.g. 128 hues H available for the light L emitted by the light source 2. 
The display of the hues H may be achieved, for example, in the form of printed hues H on the 
ring-shaped member (not shown in detail in FIG. 3A). Alternatively, as is shown in FIG. 3B, the 
ring-shaped member may include a plurality of further light-emitting elements 25 (only a few 
are shown) for displaying the range of available hues H for the light L of the light source 2. It is 
noted that the brightness control button 22 may also be provided in an alternative position, 
such as within the ring-shaped member 24.

[0028] The selection of a hue H for the light L may be detected by any means, including 
capacitive means which are well known in the art. Such capacitive means are capable of 
detecting or determining the location of the ring-shaped member 24 that has been touched by 
the user. It should be noted that other means for detecting the selection of the hue H fall within 
the scope of the present invention, including visual detection by means of e.g. a camera or by
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a pressure sensor.

[0029] The color variation means 21 in the present embodiment allow variation of the 
saturation S of the light L of the light source 2. The color variation means 21 include a control 
button or touch area that can be manually operated by the user to vary the saturation S of the 
light L. The color variation means 21 further comprises a plurality of light-emitting diodes 26. 
The light-emitting diodes 26 each have elements for emitting the primary light colors R, G and 
B such that the diodes are capable of emitting light of colors available for the light L of the light 
source 2. Such light-emitting diodes 26 are e.g. available from COTCO. Furthermore, the color 
variation means 21 include a diffuser plate 27 that can be positioned over the light-emitting 
diodes 26 to suggest that the light emitting elements 26 produce the full available range of 
saturation S for the light L of the light source 2. This is schematically illustrated in FIG. 3A.

[0030] In FIG. 3C, the color variation means 21 has four light-emitting diodes 26. It should be 
appreciated that more or fewer light-emitting diodes 26 may be used. Preferably, at least two 
light-emitting diodes 26, as shown in FIG. 3D, are used to indicate the lower and upper limits of 
the available range of saturations for the light L of the light source 2.

[0031] It should further be appreciated that the light-emitting diodes 26 are not necessarily 
integrated with the color variation means 21. Instead, light-emitting elements 26 may be 
arranged, for example, near the control variation means, as shown in FIG. 3D.

[0032] The control means 23 controls the appearance of the light-emitting elements 26. It may 
comprise, for example, a look-up table that relates a selected position on the ring-shaped 
member 24 to a particular hue H for the light L. Furthermore, the look-up table relates this 
position or the hue H to an available range for the saturation S of the light L. The control 
means 23 further communicates with the light-emitting elements 26 to control the color of the 
light emitted by these light-emitting elements 26.

[0033] The control device 1 may operate as follows. A user selects a certain position on the 
ring-shaped member 24 of the means 20 for selecting a hue H. This position is detected and 
linked to the desired hue H in the control means 23. Furthermore, the control means 23 control 
the color of the light emitted by the light-emitting diodes 26 in dependence on the selected hue 
H. In FIGS. 3A and 3B, the lower light-emitting diode 26 is controlled to emit light of the 
selected hue H t a very unsaturated level, whereas the upper diode 26 is controlled to emit 
substantially saturated light of the selected hue H. The intermediate diodes 26 are controlled to 
emit light of a hue H with a saturation S between the saturation S of the lower and upper 
diodes 26. The hue H and saturation S of the light-emitting diodes 26 are controlled by 
appropriate signals provided to the R, G and B elements of the light-emitting diodes 26. The 
diffuser plate 27 provides the suggestion that the four diodes 26 indicate the full available 
range of saturations S corresponding to the selected hue H.

[0034] If the user desires the light source 2 to emit light L of another color, he selects a new 
hue H by operating the means 20 for selecting a hue H. After selection of the hue H, the 
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control means 23 adapt the light emitted by the light-emitting elements 26 so as to display the 
available color saturation range related to the new hue H that can be realized by operating the 
color variation means 21. Consequently, the effect of operating the color variation means 21 is 
clear to the user, and the control device 1 can be operated easily and intuitively.

[0035] The hue H and saturation S for the light L selected on the control device 1 are finally 
communicated to the light source 2.

[0036] In the claims, any reference signs placed between parentheses shall not be construed 
as limiting the claim. The word "comprising" does not exclude the presence of elements or 
steps other than those listed in a claim. The word "a" or "an" preceding an element does not 
exclude the presence of a plurality of such elements. The mere fact that certain measures are 
recited in mutually different dependent claims does not indicate that a combination of these 
measures cannot be used to advantage.
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Patentkrav

1. Styreanordning (1) til styring af farven på lys (L) udsendt afen lyskilde (2), hvor 

styreanordningen omfatter:

- et farvetonevalgmiddel (20), der er udformet til valg af en farvetone (H) for 

lyset som reaktion på berøring af farvetonevalgmidlet;

- et mætningsvariationsmiddel (21), der er udformet til at variere en mætning 

af lysets farvetone som reaktion på berøring af mætningsvariationsmidlet, 

hvor farvetonevalgmidlet (20) og mætningsvariationsmidlet (21) er tilvejebragt 

på forskellige dele af styreanordningens overflade;

- ét eller flere lysemitterende elementer (26), der er indrettet til at indikere et 

tilgængeligt mætningsvariationsinterval for variation af en mætning af lysets 

farvetone som reaktion på berøring af mætningsvariationsmidlet, og;

- et styremiddel (23), der kan styre mindst én farve af lyset udsendt af de 

lysemitterende elementer for at indikere det tilgængelige 

mætningsvariationsinterval afhængigt af den valgte farvetone ved aktivering 

af farvetonevalgmidlet.

2. Styreanordning (1) ifølge krav 1, hvor farvetonevalgmidlet (20) omfatter et 

kontinuerligt, fortrinsvis ringformet, element.

3. Styreanordning (1) ifølge krav 1, hvor farvetonevalgmidlet (20) omfatter et fortrykt 

interval af tilgængelige farvetoner (H) for lyset (L) udsendt af lyskilden (2).

4. Styreanordning (1) ifølge krav 1, hvor farvetonevalgmidlet (20) omfatter en flerhed 

af yderligere lysemitterende elementer (25), der kan indikere et interval af 

tilgængelige farvetoner for lyset udsendt af lyskilden.

5. Styreanordning (1) ifølge krav 1, hvor de lysemitterende elementer (26) omfatter 

én eller flere lysemitterende dioder.
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6. Styreanordning (1) ifølge krav 1, hvor styreanordningen omfatter en diffuserplade 

(27), der er anbragt over ét eller flere af de lysemitterende elementer (26).

7. Styreanordning (1) ifølge krav 1, hvor styreanordningen endvidere omfatter et

5 lysstyrkevariationsmiddel (22).
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DRAWINGS
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FIG. 2B
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