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(54) OUTDOOR LUMINAIRE

(67)  The invention relates to an outdoor luminaire
(100) designed toilluminate aroad or street surface, com-
prising at least one preferably LED based lighting module
(101), a sensor (102) configured to detect whether the
road or street surface to be illuminated is in a wet state
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or adry state, and a control unit (103) configured to adjust
at least one light output characteristic of the lighting mod-
ule of the luminaire (100) depending on an output of the
sensor (102).
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Description
TECHNICAL FIELD OF THE INVENTION

[0001] The invention relates to an outdoor luminaire.
The invention further relates to a method for operating a
luminaire.

BACKGROUND OF THE INVENTION

[0002] When itis dark, the risk of accidents increases
significantly. Therefore, improving or introducing road
lighting can be viewed as a way to reduce the number of
accidents. Due to this strong correlation between light
conditions and traffic safety, increased light levels should
have a direct mitigating effect on the frequency of acci-
dents.

[0003] Moreover, the Commission Internationale de
I'Eclairage (CIE) gives three main purposes of road light-
ing: (1) to allow all road users to proceed safely; (2) to
allow pedestrians to see hazards, orientate themselves,
recognize other pedestrians and give them a sense of
security; and (3) to improve the day- and night-time ap-
pearance of the environment.

[0004] Furthermore, guidelines and standards for road
lighting are provided in order to help designers achieve
these purposes, and, to do so, they provide quantitative
recommendations for the appropriate level (luminance
orilluminance), color (or other characteristic derived from
the spectral power distribution (SPD)) and spatial distri-
bution of light.

[0005] In the European standard EN 13201-2:2015
"Road lighting - Part 2: Performance requirements" a
lighting class is defined by a set of photometric require-
ments aiming at the visual needs of certain road users
in certain types of road areas under specified environ-
mental conditions. In this European standard, which has
to be implemented by the national standards organiza-
tions of the participating countries, there are basically
three different sets of lighting classes described: M class-
es for areas intended for motorized traffic, C classes for
conflict areas, and P classes for pedestrian and low
speed areas.

[0006] Moreover,there are differentregulatory require-
ments as to the illumination of roads in wet versus dry
road conditions..

[0007] Thus, it is an objective to provide for an im-
proved luminaire, for example, for lighting roads both in
dry and wet conditions.

SUMMARY OF THE INVENTION

[0008] The object of the present invention is achieved
by the solution provided in the enclosed independent
claims. Advantageous implementations of the present in-
vention are further defined in the dependent claims.

[0009] According to a first aspect, the invention relates
to an outdoor luminaire designed to illuminate a road or
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street surface both in dry or wet conditions. The luminaire
comprises at least one preferably LED based (white)
lighting module, .a sensor configured to detect whether
the road or street surface to be illuminated is in a wet
state or adry state, and a control unit configured to adjust
atleast one light output characteristic of the white lighting
module of the luminaire depending on an output of the
Sensor.

[0010] This provides the advantage that costs for the
production of the luminaire are reduced. Moreover, the
luminaire is more reliable compared to prior art solutions,
since it relies on road characteristics and not on weather
conditions.

[0011] In animplementation form of the luminaire, the
sensor is a reflectivity sensor.

[0012] In animplementation form of the luminaire, the
sensor is a photocell.

[0013] Thisprovidesthe advantage thatthe power con-
sumption of the luminaire is optimized.

[0014] In animplementation form of the luminaire, the
photocell comprises an optic configured to act as a light
concentrator.

[0015] This provides the advantage that the perform-
ance of the luminaire is enhanced.

[0016] This provides the advantage that integration
and costs are optimized.

[0017] In animplementation form of the luminaire, the
sensor is a camera.

[0018] In animplementation form of the luminaire, the
control unit if configured to adjust the colour temperature
(CT) of the at least one light output.

[0019] In animplementation form of the luminaire, the
luminaire further comprises a receiver configured to re-
ceive weather forecast information indicating wet or dry
conditions and the control unit is configured to adjust the
at least one light output of the luminaire depending on
the received weather forecast conditions.

[0020] In animplementation form of the luminaire, the
at least one light output of the luminaire comprises a var-
iable light distribution.

[0021] In animplementation form of the luminaire, the
at least one light output of the luminaire comprises a var-
iable spectrum.

[0022] In animplementation form of the luminaire, the
at least one light output of the luminaire comprises a var-
iable spectrum and variable light distribution.

[0023] According to a second aspect, the invention re-
lates to a method for operating a luminaire, comprising
detecting whether a surface to be illuminated is wet or
dry, and adjusting atleast one light output of the luminaire
depending on an output of a sensor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The invention will be explained in the followings
together with the figures.

Fig. 1 showsaluminaire according to anembodiment;
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Fig. 2  shows the luminaire according to another em-
bodiment; and
Fig. 3  shows a method for operating the luminaire ac-

cording to an embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0025] Aspects of the present invention are described
herein in the context of a luminaire.

[0026] The present invention is described more fully
hereinafter with reference to the accompanying draw-
ings, in which various aspects of the present invention
are shown. This invention however may be embodied in
many different forms and should not be construed as
limited to the various aspects of the present invention
presented through this disclosure. Rather, these aspects
are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the present
invention to those skilled in the art. The various aspects
of the present invention illustrated in the drawings may
not be drawn to scale. Rather, the dimensions of the var-
ious features may be expanded or reduced for clarity. In
addition, some of the drawings may be simplified for clar-
ity. Thus, the drawings may not depict all of the compo-
nents of a given apparatus.

[0027] Various aspects of a luminaire will be present-
ed. However, as those skilled in the art will readily ap-
preciate, these aspects may be extended to aspects of
luminaires without departing from the invention.

[0028] The term "LED luminaire" shall mean a lumi-
naire with a light source comprising one or more LEDs.
LEDs are well-known in the art, and therefore, will only
briefly be discussed to provide a complete description of
the invention.

[0029] It is further understood that the aspect of the
present invention might contain integrated circuits that
are readily manufacturable using conventional semicon-
ductor technologies, such as complementary metal-ox-
ide semiconductor technology, short "CMOS". In addi-
tion, the aspects of the present invention may be imple-
mented with other manufacturing processes for making
optical as well as electrical devices. Reference will now
be made in detail to implementations of the exemplary
aspects asillustrated inthe accompanying drawings. The
same references signs will be used throughout the draw-
ings and the following detailed descriptions to refer to the
same or like parts.

[0030] Now referring to Fig. 1, an outdoor luminaire is
shown according to an embodiment.

[0031] The outdoor luminaire 100 is designed to illu-
minate a road or street surface and comprises at least
one preferably LED based lighting module 101, a sensor
102 configured to detect whether the road or street sur-
face to be illuminated is in a wet state or a dry state, and
a control unit 103 configured to adjust at least one light
output characteristic of the lighting module of the lumi-
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naire 100 depending on an output of the sensor 102.
[0032] Moreover, according to an embodiment, in a
single road lighting luminaire 100 at least two different
LED modules are present. One LED module is optimized
for wet road conditions while the other one is optimized
for dry road conditions.

[0033] Theluminaire 100 is functionally connected with
aroad condition sensor 102, such as for example a pho-
tocell, a reflectivity sensor, camera, or with weather fore-
cast information indicating wet for dry conditions.
[0034] Depending on the output signal of this sensor
102, the luminaire 100 is set for the wet for dry road illu-
mination conditions, respectively.

[0035] Fig. 2 shows the luminaire 100 according to an
embodiment.

[0036] In this embodiment, the luminaire 100 compris-
es the LED based lighting module 101.

[0037] During lighting calculations in luminance, an-
other additional parameter should be taken into account,
namely the wet parameter Uo.

[0038] The wet parameter or uniformity Uo should be
checked on specific road surfaces, since it is represent-
ative of the wet condition. This is also linked to CIE char-
acterized surfaces, which sort the different roads with
two coefficients Q0 and S1 (obtained from many meas-
urements).

[0039] The "clarity" coefficient Q0 indicates the capac-
ity of the road to reflect the light in total. Weak QO surfaces
need more flux than high Q0. On the other hand, the S1
coefficient represents the "specularity", that is to say, the
quantity of non-diffuse reflections that create a privileged
direction with the reflected light. So the wet models get
high S1 coefficients.

[0040] A wet road is very specular (mirror effect), and
achieving sufficient uniformity Uo(wet) implies specific
optical characteristics.

[0041] Fig. 3 shows a method 300 for operating a lu-
minaire 100 according to an embodiment.

[0042] The method comprises the steps of:

- detecting 301 whether a surface to be illuminated is
wet or dry; and

- adjusting 302 atleast one light output of the luminaire
100 depending on an output of a sensor 102.

[0043] All features of all embodiments described,
shown and/or claimed herein can be combined with each
other.

[0044] While various embodiments of the present in-
vention have been described above, it should be under-
stood that they have been presented by way of example
only and not limitation. Numerous changes to the dis-
closed embodiments can be made in accordance with
the disclosure herein without departing from the spirit of
scope of the invention. Thus, the breadth and scope of
the present invention should not be limited by any of the
above-described embodiments. Rather, the scope of the
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invention should be defined in accordance with the fol-
lowing claims and their equivalence.

[0045] Although the invention has been illustrated and
described with respect to one or more implementations,
equivalent alternations and modifications will occur to
those skilled in the art upon the reading of the under-
standing of the specification and the annexed drawings.
In addition, while a particular feature of the invention may
have been disclosed with respect to only of the several
implementations, such features may be combined with
one or more other features of the other implementations
as may be desired and advantage for any given or par-
ticular application.

Claims

1. Outdoor luminaire (100) designed to illuminate a
road or street surface, comprising:

- atleastone preferably LED based lighting mod-
ule (101),

- a sensor (102) configured to detect whether
the road or street surface to be illuminated is in
a wet state or a dry state; and

- a control unit (103), operatively connected to
the sensor (102) and configured to adjust atleast
one light output characteristic of the lighting
module of the luminaire (100) depending on an
output of the sensor (102).

2. The luminaire (100) of claim 1, wherein the sensor
(102) is a reflectivity sensor.

3. The luminaire (100) of claim 1, wherein the sensor
(102) is a photocell.

4. Theluminaire (100) of claim 3, wherein the photocell
comprises an optic configured to act as a light con-
centrator.

5. The luminaire (100) of claim 1, wherein the sensor
(102) is a camera.

6. The luminaire (100) of claim 1 or 2, wherein the con-
trol unit (103) if configured to adjust the colour tem-
perature (CT) of the at least one light output.

7. The luminaire (100) of any one of the preceding
claims, wherein the luminaire (100) further compris-
es areceiver configured to receive, using a wireless
or wirebound communication link of the luminaire,
weather forecast information indicating wet or dry
conditions and the control unit (103) is configured to
adjust the at least one light output of the luminaire
depending on the received weather forecast condi-
tions.

10

15

20

25

30

35

40

45

50

55

8. The luminaire (100) of any one of the preceding
claims, wherein the at least one light output of the
luminaire (100) comprises a variable light distribu-
tion.

9. The luminaire (100) of any one of the preceding
claims 1 to 8, wherein the at least one light output of
the luminaire (100) comprises a variable spectrum.

10. The luminaire (100) of any one of the preceding
claims 1. to 8, wherein the at least one light output
of the luminaire (100) comprises a variable spectrum
and variable light distribution.

11. The luminaire (100) of any one of the preceding
claim, wherein the light output characteristic of the
lighting module of the luminaire (100) is one or more
of:

- the light distribution,

- the light intensity,

- the white light color temperature , and
- the spectrum-

12. A method (300) for operating an outdoor luminaire
(100) designed to illuminate a road or street surface,
comprising:

- detecting (301) whether a surface to be illumi-
nated is wet or dry; and

- adjusting (302) at least one light output of the
luminaire (100) depending on an output of a sen-
sor (102) .
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