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(54) LUMINAIRE WITH MOTION DETECTION MEANS

(57) A luminaire (1, 11) including at least one LED
module (5), a reflector (2, 9) for influencing the light emit-
ted by the LED module (5) and motion detection means
comprising at least one sensor (4) having a detection
surface, wherein the luminaire (i) further comprises guid-
ing means (3, 8) for guiding infrared radiation arriving at
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or in the reflector (2, 9) to the detection surface of the
sensor (4), wherein the guiding means (3) are at least
partly integrated in the reflector (2) or wherein the guiding
means (8) are at least partly arranged on the LED module
(5) or on/in a light emitting surface (6).
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Description

[0001] The presentinvention relates to a luminaire in-
cluding at least one LED module, a reflector for influenc-
ing the light emitted by the LED module and motion de-
tection means comprising at least one sensor having a
detection surface. Further, the present invention relates
to a system having at least two of the luminaires.
[0002] Motion detection means or motion detection
sensors are widely used in combination with any kind of
light sources or luminaires. For example, such a motion
detection sensor is used to detect the motion of a person
or object in the detection area of the motion detection
sensor and then controls the luminaire to be switched
on. Accordingly, it is possible with such a motion detec-
tion sensor to only switch on a luminaire in case a person
or object is close or near the luminaire (in the lighting
area of the luminaire). Otherwise, the luminaire is not
switched on and energy and costs can be reduced.
[0003] For motion detection commonly a passive infra-
red sensor (PIR sensor) is used as a motion detection
sensor, wherein a PIR sensor is an electronic sensor that
measures infrared light radiating from persons or objects
in its field of view.

[0004] Such PIR sensors or motion detection sensors
are then often placed close to the luminaire which should
be switched on. Further, it is already known to include a
motion detection sensor in the housing of the luminaire.
However, in case the luminaire is a downlight luminaire
itis not as easy to match the downlight luminaire with the
motion detection sensor respectively arrange the down-
light luminaire together with the motion detection sensor
in one housing, since either the light emitting surface and
reflector combination of the luminaire is disrupted or an
external housing for the motion detection sensor is need-
ed.

[0005] Itis therefore an object of the present invention
to propose a luminaire that offers the possibility, in par-
ticular in case of a downlight luminaire, that the motion
detection sensor respectively the motion detection
means are included together with the luminaire in for ex-
ample a housing.

[0006] This objectisachieved by means of the features
of the independent claims. The dependent claims further
develop the central idea of the present invention.
[0007] The presentinvention relates to a luminaire in-
cluding at least one LED module, a reflector for influenc-
ing the light emitted by the LED module and motion de-
tection means comprising at least one sensor having a
detection surface, wherein the luminaire further compris-
es guiding means for guiding infrared radiation arriving
atorin the reflector to the detection surface of the sensor,
wherein the guiding means are at least partly integrated
in the reflector.

[0008] Theguiding means canthen comprise a surface
integrated in the reflector through which the infrared ra-
diation is guided to the detection surface of the senor,
wherein the surface can be reflective for the light emitted
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by the LED module and translucent for infrared radiation.
This surface could comprise a window integrated in the
reflector. This surface could be for example then flush
with a surface of the reflector.

[0009] Itwould be also possible that the guiding means
comprise a surface integrated in the reflector for guiding
the infrared radiation to the detection surface, wherein
the surface can be reflective or refractive. This surface
could be for example then flush with a surface of the
reflector

[0010] The area of reflector where at least part of the
guiding means can be integrated in the reflector could
be for example an area, which is not of highest impor-
tance for the reflector of the luminaire (the reflecting char-
acteristics of the reflector regarding the influencing of the
light emitted by the LEDs). For example the guiding
means can be at least partly integrated in the rim area
of the reflector, wherein the rim area of the reflector is
used to mount the reflector on a support mount of the
luminaire.

[0011] By using guiding means for guiding infrared ra-
diation to the detection surface of the sensor, wherein
the guiding means are at least partly integrated in the
reflector, it is then possible that the sensor of the motion
detection means are build together with the downlight
luminaire, in, for example, one housing and therefore the
luminaire together with the motion detection sensor does
need less space. Further, by integrating the guiding
means at least partly in the reflector, it is possible to re-
duce the impact on the aesthetic of the luminaire to a
minimum.

[0012] The present invention further relates to a lumi-
naire including at least one LED module, a reflector for
influencing the light emitted by the LED module and mo-
tion detection means comprising at least one sensor hav-
ing a detection surface, wherein the luminaire further
comprises guiding means for guiding infrared radiation
arriving at or in the reflector to the detection surface of
the sensor, wherein the guiding means are at least partly
arranged on the LED module or on/in a light emitting sur-
face.

[0013] The guiding means can comprise a surface
through which the infrared radiation is guided by the guid-
ing means to the detection surface, wherein the surface
can be reflective for light emitted by the LED module and
translucent for infrared radiation.

[0014] Itwould be also possible that the guiding means
comprise a surface for guiding the infrared radiation to
the detection surface, wherein the surface can be reflec-
tive or refractive.

[0015] By using guiding means for guiding infrared ra-
diation to the detection surface of the sensor, wherein
the guiding means are at least partly arranged on the
LED module, it is then possible that the sensor of the
motion detection means are build together with the down-
lightluminaire, in, forexample, one housing and therefore
the luminaire together with the motion detection sensor
does need less space. Further, by integrating the guiding
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means at least partly in the reflector, it is possible to re-
duce the impact on the aesthetic of the luminaire to a
minimum.

[0016] In both cases, in case the guiding means are at
least partly integrated in the reflector and in case the
guiding means are at least partly arranged on the LED
module, the LED module comprises at least one LED.
[0017] Further, the motion detection means can be ar-
ranged on the LED module.

[0018] It would be also possible that the luminaire fur-
ther comprises a circuit board with electronic elements
for controlling and powering the LED module, wherein
the motion detection means are arranged on the circuit
board.

[0019] In addition, the reflector can have reflective el-
ements and/or a reflective surface for reflecting the in-
frared radiation to the guiding means.

[0020] In case the guiding means are at least partly
integrated in the reflector and the guiding means com-
prise a surface integrated in the reflector through which
the infrared radiation is guided to the detection surface,
the reflector can have at least one reflective element for
reflecting the infrared radiation to the guiding means,
wherein the at least one reflective element is positioned
close to the surface of the guiding means through which
the infrared radiation is guided to the detection surface.
The sensor of the motion detection means can be a pas-
sive infrared, PIR, sensor.

[0021] Further, the motion detection means can com-
prise more than one sensor, wherein each sensor has a
detection surface. With a plurality of sensors, for example
three sensors as motion detection means, it is possible
for example that the direction of a movement of a person
or object can be detected.

[0022] Preferably the luminaire is a downlight lumi-
naire.

[0023] The present invention further relates to a light-
ing system having at least two of the luminaires, wherein
the system is configured to control the luminaires accord-
ing to a movement and a movement direction of a person
or object detected by at least one of the luminaires.
[0024] Such fully integrated motion detection sensors
have the advantage that no external housing is needed
for the motion detection sensor and further the impact on
the aesthetic of the luminaire is minimized.

[0025] These and other aspects and advantages ofthe
presentinvention will become more apparent when stud-
ying the following detailed description, in connection with
the figures, in which:

Fig.1  shows a top view of a luminaire according to
the present invention;

Fig. 2  shows a top view of a further luminaire accord-
ing to the present invention;

Fig. 3  shows a side view of the luminaires in the fig.

1and 2;
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Fig.4  shows a top view of a further luminaire accord-
ing to the present invention;

Fig. 5 shows a top view of a further luminaire accord-
ing to the present invention;

Fig. 6 shows a side view of the luminaires in the fig.
4 and 5;

Fig. 7 shows a side view of a luminaire according to
a further embodiment of the invention

Fig. 8 shows a lighting system according to the
present invention.

[0026] Fig. 1 shows schematically a top view of a lu-

minaire 1 according to the present invention. The lumi-
naire 1 shown in fig. 1 is a downlight luminaire with a
circularly formed light emitting surface 6 with a cup-
shaped reflector 2. The side view of the luminaire 1 is
illustrated by Fig3..

[0027] According to Figs 1-3 luminaire 1 comprises a
reflector 2, a LED module 5 with motion detection means
including a motion detection sensor 4, and a housing
14providing the light emitting surface 6.The light emitting
surface 6 is realized by a cover/diffusor element applied
on the housing 14 of the downlight luminaire 1. The mo-
tion detection sensor 4 and the LEDs 12 are part of the
LED module 5 and they can be placed or arranged on a
circuit board of the LED module 5. Further, the motion
detection sensor 4 comprises a detection surface for de-
tecting infrared radiation and can further comprise an op-
tical element for collecting/enhancing the infrared signal,
The optical element can be a lens or a reflector known
from the state of art (illustrated e.g. on Fig 6 as optical
element 8). Preferably the sensor 4 is a PIR sensor.
[0028] It should be noted that the reflector 2 influenc-
es/reflects the light emitted by the light emitting surface
6. Reflectors are widely applied at downlight luminaires.
The cup-shaped reflector 2 has at one end a smaller
opening compared to the opening at the other end. The
light emitting surface 6 is then arranged in the middle of
the circular opening at the smaller end of the cup-shaped
reflector 2, as it can be seen on the fig. 1 and 3. This is
a well-known application of a reflector at a downlight lu-
minaire, and it is not explained in more details.

[0029] As it can be further seen on the fig. 1 and 3
luminaire 1 comprises the guiding means, which are at
least partly integrated in the reflector 2, wherein the guid-
ing means on fig. 1 and 3 in particular include a window
3 that is integrated into/onto the reflector 2. Preferably
the window 3 is then flush with the surface of the reflector.
The window 3 forms a surface of the guiding means
through which the infrared radiation is guided to the de-
tection surface of the motion detection sensor 4. The win-
dow 3 can be realized as a hole or as a cover element
(e.g. optical element). In a further embodiment of the in-
vention the guiding means can comprise the optical ele-
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ment 8. Said optical element 8 can be mounted close to
window 3 or directly onto it (not shown on Figs 1 and 3).
[0030] The window 3 is placed in the cup-shaped re-
flector 2 in particular in an area, which does not affect (or
it's effect is negligible) the original function of the reflector
2 concerning its reflective, diffusive and/or light guiding
properties influencing the light emitted by the light emit-
ting surface 6. For example, the window 3 can be inte-
grated in the rim area 13 of the reflector 2, wherein the
rim area 13 of the reflector 2 is used to mount the reflector
2 on a top surface of the luminaire housing 14.

[0031] It should be noted that on fig.1 the window 3 is
shown having a square shape. However, it is also pos-
sible that the window 3 has any other shape.

[0032] The detection surface of the motion detection
sensor 4 is not positioned on the reflector 2, but close or
near to the window 3 in such a way that infrared radiation
originated from the inner surface of the reflector 2 and
passing through the window 3 is guided to the detection
surface of the sensor 4. Thus, as it is illustrated by the
example on fig. 3, the motion detection sensor 4 is posi-
tioned on the LED module 5 in such a way that it is also
close to the window 3.

[0033] The guiding means represented by the window
3 guide the infrared radiation appearing at or in the re-
flector 2 to the detection surface of the sensor 4. The
sensor 4 can detect the infrared radiation that reaches
the luminaire 1, particularly the reflector 2, and the sensor
can measure the infrared radiation from objects or per-
sons in its field of view. Therefore, the luminaire 1 detects
e.g. a person who is in the viewing area of the luminaire
1 (or of the detector 4) and switches the LEDs 12 on.
[0034] Further, it is possible that the window 3 is con-
figured in such a way that itis reflective for the light emit-
ted by the LEDs 12 and translucent for infrared radiation.
Thus, only the infrared radiation is guided from the inside
of the reflector 2 to the detector 4 through the window 3.
On the other side, window 3 is reflective for the light emit-
ted by the LEDs 12/light emitting surface 6 and the am-
bient light reaching the surface of the reflector 2. So, the
reflective characteristics of the reflector surfaces 2 are
not modified and its original function remains concerning
the light emitted by the LEDs 12 after the application of
the window 3.

[0035] In a further embodiment of the invention the re-
flective surface of the reflector 2 is configured to reflect
at least a part of or all infrared radiation reaching the
surface of the reflector 2 and said radiation is reflect-
ed/guided to the window 3. The light distribution of the
luminaire 1 won’t be modified by the application of said
reflector 2 comprising said surfaces reflective (window
3) for the infrared radiation. Both functions could be in-
corporated into reflector 2 at the same time.

[0036] AsitisshowninFig.2 thereflector2 additionally
can comprise at least one reflective element 7, which is
positioned in the reflector 2 in such a way that infrared
radiation arriving in or at the reflector 2 is focused to the
window 3 by the at least one reflective element 7. The
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reflective element(s) 7 can be positioned on the rim 13
of the reflector 2.

[0037] It is possible that the reflective element(s) 7
could be positioned into the vicinity of (close to) the win-
dow 3 (or they could be integrally formed/integrated). In
a particular embodiment the reflective element 7 could
be a reflector (a horseshoe-shaped one) and window 3
could be realized as a hole.

[0038] In a further embodiment of the invention the re-
flective element 7 can represent the optical element 8 of
the motion detector 4.

[0039] In a further embodiment of the invention there
can be more than one e.g. 3 windows applied onto the
reflector 2, which are in connection with 3 corresponding
motion detection sensors 4. On this way basically the
viewing/detection angle of the luminaire is close to or
reaches 360°. Optionally, the window(s) 3 could be ap-
plied for mounting the reflector 2 to the housing 14 at the
same time (e.g. a bayonet connector).

[0040] The detection surface of the sensor4 and there-
fore also the sensor 4 could be according to Fig. 3 placed
directly or close to the window 3, so that there is no further
element needed for guiding the infrared radiation that
passes through the window 3 to the detection surface of
the sensor 4. However, it could be also possible that the
detection surface of the sensor is not directly positioned
to the window. In such a case, the guiding means can
comprise further elements, which should guide the infra-
red radiation that passes through the window to the de-
tection surface of the sensor.

[0041] It should be further noted that not only the sen-
sor 4 itself can be placed on the LED module 5, but also
other parts of the motion detection means needed for the
motion detection and switching on and off the LEDs 12.
Further, it could be possible that the LED module 5 al-
ready comprises further electronic elements for control-
ling and powering the LEDs 12 of the LED module. It
would be, however, also possible that the luminaire 1
comprises an additional circuit board with electronic el-
ements for controlling and powering the LED module 5
respectively the LEDs 12, wherein further elements of
the motion detection means could be then also placed
on this additional circuit board. In such a case, it would
be additionally also be possible that also the motion de-
tection sensor with the detection surface is placed on this
additional circuit board and the guiding means then com-
prises further elements that could guide the infrared ra-
diation, which passes through the corresponding window
in the reflector, to the detection surface of the sensor.
[0042] In the Figs. 1, 2 and 3 a window 3 is shown as
the guiding means through which the infrared radiation
can pass through. However, it would be also possible
that the guiding means comprise a surface integrated in
the reflector for guiding the infrared radiation to the de-
tection surface of the sensor, wherein the surface is re-
flective or refractive. In such a case it could be possible
that the guiding means comprises further elements,
which can guide the infrared radiation by their reflective
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orrefractive surface to the detection surface of the sensor
4. This surface could then be flush with surface of the
reflector.

[0043] A downlight luminaire 11 similar to the one il-
lustrated by Figs. 1-3 according to a further embodiment
of this invention is shown on Figs. 4-7. However in this
embodiment the guiding means is not integrated onto/in-
to the reflector 9, but it is arranged on the LED module
5 or on/in the light emitting surface 6. As it is illustrated
on figures 4 to 7, the guiding means comprise an optical
element 8, forexample alens, which is positioned directly
in front of the detection surface of the motion detection
sensor 4.

[0044] The light emitting surface 6 is similar to the light
emitting surface 6 shown in the Figs. 1-3, wherein the
light emitting surface 6 can comprise a window, as part
of the guiding means, that could be flush with the light
emitting surface 6. Through this window the infrared ra-
diation is then guided to the detection surface of the mo-
tion detection sensor 4 respectively to the optical element
8. The window could be also formed as a hole in the light
emitting surface 6.

[0045] In afurther embodiment of the invention the op-
tical element 8 (or the guiding means) is mounted onto
or incorporated into the light emitting surface 6, which
could be realized like in case of luminaire 11 by an optical
element such as a diffusor plate, cover or a remote phos-
phor element. This embodiment is illustrated by Fig. 7. It
should be further noted that in the luminaire 11 in Fig. 7
the optical element 8 (or the guiding means) itself can be
a window or a hole incorporated into the light emitting
surface 6.

[0046] Thereflector 9is similarto the reflector 2 shown
in the Fig. 1 to 3 with the difference that the reflector 9
does not comprise a window.

[0047] In difference to the luminaire 1 shown in the
figures 1 to 3, in the luminaire 11 shown in the figures 4
to 7, the sensor 4 is then arranged close to the LEDs 12
in such a way that the reflector 9 does not cover the sen-
sor 4. Thus, it is not necessary that a window is placed
in the reflector 9. The infrared radiation, reaching the re-
flector 9, approaches the element 8 of the guiding means,
wherein this element 8 guides the infrared radiation to
the detection surface of the sensor 4. However, as an
alternative not shown, it would still be possible that re-
flector respectively the rim area of the reflector comprises
a window or hole.

[0048] The LEDs 12 can be switched on and off (or
eventually dimmed) according to this embodiment of the
invention like in case of the luminaire 1 shown on Figs
1-3 corresponding to the motion detected according the
sensed IR signal.

The reflector 9 of the luminaire 11 of the figures 4 to 7
can then also comprises a reflective surface for reflecting
the infrared radiation to the guiding means, in particular
to the element 8, similarly as already described in details
in case of the luminaire 1 of the figures 1 to 3. The same
also applies to reflective elements 7 shown in figure 5,
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which have the same function as the reflective elements
7 shown in figure 2.

[0049] The surface and therefore the element 8 of the
guiding means by which the infrared radiation is guided
to the detection surface can be reflective for light emitted
by the LED module 5 and transluscent for infrared radi-
ation, similar to the function of the window 3 in the figures
to 3. Alternatively, it could be possible that the guiding
means comprise a surface for guiding infrared radiation
to the detection surface, wherein the surface is reflective
or refractive. In such a case, the guiding means then
preferably comprise further elements which can guide
the infrared radiation from the reflective or refractive sur-
face to the detection surface of the sensor (in difference
to the one shown in figure 6).

[0050] Regarding further elements of the motion de-
tection means and the arranging/placing of the sensor
on the LED module, it is again referred to the detailed
explanations in view of the figures to 3, which also apply
forthe luminaire 11 shown in the figures 4 to 7. The same
is valid for the electronic elements for controlling and
powering the LEDs 12 and for an additional circuit board
which could comprise these electronic elements. It is
here again referred to the detailed description to the fig-
ures 1 to 3, which also applies here.

[0051] It should be further noted that the motion detec-
tion means can comprise more than one sensor (e.g. 3
pieces), wherein each sensor has a detection surface.
The sensors could then be evenly distributed in the lu-
minaire and on this way itis possible to detectforexample
movement of a person or an object and possibly also the
direction of the movement by applying a viewing/detec-
tion angle of nearly 360°.

[0052] Figure 8 shows alighting system thatcomprises
four luminaires 1, which are shown in the figures 1 to 3.
Further, a person is shown in the area of one of the lu-
minaires 1 and moves in the direction 10. By using many
pieces of the luminaires 1, it is then possible not only
detect a person, but also in case the person is moving,
detect its movement and its movement direction 10. With
help of this information it is possible to control the lumi-
naires 1 accordingly. For example, the luminaires 1 are
switched on and off according to the anticipated further
movement detected by a the next or a further luminaire
in the system of the person monitored.

[0053] The present invention provides a luminaire
comprising a motion detection sensor without its external
housing. Said solutionis resulted in an easily assembling
of the luminair, offers a price reduction and opens the
aestitical design options, because the housing of the sen-
sor can be eliminated.

Claims
1. A luminaire (1) comprising

- at least one LED module (5),
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- a reflector (2) for influencing the light emitted
by the LED module (5) and

- motion detection means comprising at least
one sensor (4) having a detection surface,

characterized in that

the luminaire (1) further comprises guiding means
(3) for guiding infrared radiation arriving at or in the
reflector (2) to the detection surface of the sensor
(4), wherein the guiding means (3) are at least partly
integrated in the reflector (2).

The luminaire according to claim 1,

characterized in that

the guiding means comprise a surface (3) integrated
in the reflector (2) through which the infrared radia-
tion is guided to the detection surface of the senor (4).

The luminaire according to claim 2,

characterized in that

the surface (3) of the guiding means through which
the infrared radiation is guided to the detection sur-
face is reflective for the light emitted by the LED mod-
ule (5) and translucent for infrared radiation.

The luminaire according to any one of the claim 2-3,
characterized in that

the surface of the guiding means through which the
infrared radiation is guided to the detection surface
comprises awindow (3) integrated in the reflector (2).

The luminaire according to claim 1,

characterized in that

the guiding means comprise a surface integrated in
the reflector for guiding the infrared radiation to the
detection surface.

The luminaire according to claim 5,

characterized in that

the surface of the guiding means for guiding the in-
frared radiation to the detection surface is reflective
or refractive.

A luminaire (11) comprising

- at least one LED module (5),

- a reflector (9) for influencing the light emitted
by the LED module (5) and

- motion detection means comprising at least
one sensor (4) having a detection surface,

characterized in that

the luminaire (11) further comprises guiding means
(8) for guiding infrared radiation arriving at or in the
reflector (9) to the detection surface of the sensor
(4), wherein the guiding means (8) are at least partly
arranged on the LED module (5) or on/in a light emit-
ting surface (6).
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8.

10.

1.

12.

13.

14.

15.

16.

The luminaire according to claim 7,

characterized in that

the guiding means comprise a surface (8) through
which the infrared radiation is guided by the guiding
means to the detection surface.

The luminaire according to claim 8,

characterized in that

the surface (8) of the guiding means through which
the infrared radiation is guided to the detection sur-
face is reflective for light emitted by the LED module
(5) and translucent for infrared radiation.

The luminaire according to claim 7,

characterized in that

the guiding means comprise a surface for guiding
the infrared radiation to the detection surface.

The luminaire according to claim 10,
characterized in that

the surface of the guiding means for guiding the in-
frared radiation to the detection surface is reflective
or refractive.

The luminaire according to any one of the claims
1-11,

characterized in that

the LED module (5) comprises atleastone LED (12).

The luminaire according to any one of the claims
1-12,

characterized in that

the motion detection means are arranged onthe LED
module (5).

The luminaire according to any one of the claims
1-12,

characterized in that

the luminaire further comprises a circuit board with
electronic elements for controlling and powering the
LED module, wherein the motion detection means
are arranged on the circuit board.

The luminaire according to any one of the claims
1-14,

characterized in that

the reflector (2, 9) has at least one reflective element
(7) and/or a reflective surface for reflecting the infra-
red radiation to the guiding means (3, 8).

The luminaire according to any one of the claims 2-4,
characterized in that

the reflector (2) has at least one reflective element
(7) for reflecting the infrared radiation to the guiding
means (3, 8), wherein the at least one reflective el-
ement (7) is positioned close to the surface (3) of the
guiding means through which the infrared radiation
is guided to the detection surface.
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18.

19.

20.
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The luminaire according to any one of the claims
1-16,

characterized in that

the sensor is a passive infrared, PIR, sensor (4).

The luminaire according to any one of the claims
1-17,

characterized in that

the motion detection means comprise more than one
sensor, wherein each sensor has a detection sur-
face.

The luminaire according to any one of the claims
1-18,

characterized in that

the luminaire (1, 11) is a downlight luminaire.

Alighting system having at least two of the luminaires
(1, 11) according to one of the claims 1-19,
characterized in that

the system is configured to control the luminaires (1,
11) according to a movement and a movement di-
rection (10) of a person or object detected by at least
one of the luminaires (1, 11).
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