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Description

[0001] The present invention relates to a lighting sys-
tem and a method for providing light to an area.

[0002] According to an embodiment of the invention,
the lighting system corresponds to aluminaire. According
to a further embodiment of the invention, the lighting sys-
tem comprises two or more luminaires.

[0003] Inthe priorart, LED light sources (LED-LS, light
emitting diode light sources) comprising one or more
LEDs (light emitting diodes), such as one or more of or-
ganic LEDs, inorganic LEDs, LEDs with secondary emis-
sion etc., are well known. LED light sources are more
and more used instead of more traditional light sources
comprising or corresponding to filament lamps and/or
gas-discharge lamps. The use of LEDs for providing light
has many advantages such as reduced energy consump-
tion, longer lifetime, lighting of variable color etc.

[0004] In particular, LED light sources configured to
emit white light are used for lighting purposes. Such LED
light sources may emit light of a spectrum that causes
more blinding (of persons) compared to more traditional
light sources in case of humid air, because the white light
emitted by the LED light sources is more reflected by the
humid air compared to the light emitted by a traditional
light source, such as a gas discharge lamp. For example
in the field of street lighting before the use of LED light
sources sodium vapor lamps, such as low pressure so-
dium lamps, were used as light sources. A light source
emitting white light (e.g. of correlated color temperature
(CCT) of 6500 K) causes more blinding in case of rain or
fog compared to a sodium vapor lamp. This is due to an
increased light-reflection of the light emitted by the LED
light source on water drops, present due to the rain or
fog, compared to the light-reflection om water drops of
the light emitted by a sodium vapor lamp in such a case.
Theterms "dazzle" and "glare" may be used as synonyms
for the term "blinding".

[0005] Publication US10405399B1 shows a lighting
system according to the preamble of claim 1.

[0006] Therefore,itisan object of the presentinvention
to provide an improved lighting system using an LED light
source for providing light to an area, e.g. a street area,
both in dry and wet conditions. In particular, it is an object
to provide a lighting system using an LED light source
for providing light to an area, for which the above de-
scribed drawbacks in case of moisture (e.g. humid air
and/or wet ground) are reduced, in particular overcome.
[0007] These and other objects, which become appar-
ent upon reading the following description, are solved by
the subject-matter ofthe independent claim. The depend-
ent claims refer to preferred embodiments of the inven-
tion.

[0008] The terms "preferably”, "in particular" and "op-
tionally" are used herein for introducing optional features
of the present invention.

[0009] According to a first aspect of the invention a
lighting system for providing light to an area is provided.
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The system comprises at least one LED light source
(LED-LS) configured to emit white light, and a control unit
configured to control a light emission of the at least one
LED-LS. The control unit is configured to control the light
emission of the at least one LED-LS based on moisture
information on a moisture in the area such that, in case
the moisture information fulfills a condition regarding the
moisture in the area, the control unit controls the at least
one LED-LS to emit only light of a spectrum comprising
a reflection probability of light-reflection on water drops
smaller than a probability threshold. The at least one
LED-LS comprises a first LED unit configured to emit the
white light. Further, the at least one LED-LS comprises
a second LED unit configured to emit light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold. The
control unit is configured to control the light emission of
the atleast one LED-LS such that: the first LED unit emits
light, in case the moisture information does not fulfill the
condition, and only the second LED unit emits light, in
case the moisture information fulfills the condition. The
second LED unitis configured to emit light of a spectrum
comprising a relative emission intensity greater than 20%
between a wavelength of 580 nm and a wavelength of
605 nm. Alternatively or additionally, the second LED unit
is configured to emit light of a spectrum comprising a
relative emission intensity greater than 20% between a
wavelength of 542 nm and a wavelength of 670 nm. Al-
ternatively or additionally, the second LED unit is config-
ured to emit light of a spectrum between a wavelength
of 565 nm and a wavelength of 620 nm. Alternatively or
additionally, the second LED unit is configured to emit
light of a spectrum between a wavelength of 527 nm and
a wavelength of 685 nm.

[0010] Inotherwords, in case the moisture information
fulfills the condition regarding the moisture in the area,
the control unit is configured to control the light emission
of white light of the at least one LED-LS such that, when
the at least one LED-LS emits light (light emitting state
of the at least one LED-LS), the at least one LED-LS
stops emitting light of a spectrum comprising a reflection
probability of light-reflection on water drops greater than
or equal to the probability threshold. That is, in case the
moisture information fulfills the condition, the control unit
is configured to control the light emission of the at least
one LED-LS such thatthe control unit controls the at least
one LED-LS to emit light of one or more wavelengths for
which the reflection probability of light-reflection on water
drops is smaller than the probability threshold.

[0011] As outlined above, according to an alternative,
the second LED unit may be configured to emit light of a
spectrum comprising a relative emission intensity greater
than 20% between a wavelength of 580 nm and a wave-
length of 605 nm. In other words, the spectrum of the
light that may be emitted by the second LED unit may
comprise a relative emission intensity greater than 20%
only in a wavelength range between a wavelength of 580
nm and a wavelength of 605 nm. Thus, the relative emis-
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sion intensity equaling 100% of the spectrum of the light
emittable by the second LED unit may be in the wave-
length range between 580 nm and 605 nm. According to
another alternative, the second LED unit may be config-
ured to emit light of a spectrum comprising a relative
emission intensity greater than 20% between a wave-
length of 542 nm and a wavelength of 670 nm. In other
words, the spectrum of the light that may be emitted by
the second LED unit may comprise a relative emission
intensity greater than 20% only in a wavelength range
between a wavelength of 542 nm and a wavelength of
670 nm. Thus, the relative emission intensity equaling to
100% of the spectrum of the light emittable by the second
LED unit may be in the wavelength range between 542
nm and 670 nm.

[0012] Therefore, the lighting system may provide
white light to the area in case the moisture information
does not fulfill the condition. This is advantageous, be-
cause an LED-LS providing white light for illumination
has a good efficiency factor with regard to the electrical
energy needed for providing the lighting in the area. On
the other side, in case the moisture information fulfills the
condition, e.g. the air in the area comprises a certain
humidity level, the lighting system may switch from pro-
viding white light to only providing light of the spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold, for
providing the lighting in the area. This is advantageous,
because this reduces the blinding (of apersonin the area)
caused by the light emission compared to a case, in which
the light emission is not changed and, thus, emission of
white light is continued. Reducing the blinding increases
the visibility for a person present in the area.

[0013] Emitting only light of the spectrum comprising
a reflection probability of light-reflection on water drops
smaller than the probability threshold may decrease the
efficiency factor of the light emission by the lighting sys-
tem. Therefore, the control unit is configured to change
the light emission of white light to light of the spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold only
in case the condition is fulfilled. Thus, in case the condi-
tion is not fulfilled, the white light with the good efficiency
factor is emitted.

[0014] In the light of the above, the lighting system ac-
cording to the first aspect is advantageous, because it
allows reducing blinding caused by light emission of the
LED-LS of the system in case the condition regarding
the moisture in the area, e.g. a certain moisture level or
presence of rain or fog, is fulfilled. At the same time, the
lighting system allows to improve the efficiency of the
light emission by allowing white light emission, in case
the condition is not fulfilled (e.g. good weather, no rain,
no fog).

[0015] The moisture in the area comprises the mois-
ture of the ground in the area and the moisture of the air
in the area. The term humidity is used for referring to the
moisture in the air of the area. The term "moisture"” is to
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be understood as referring to water in the form of drops
(i.e. water drops) either in the air, in a substance or on a
surface (e.g. the ground in the area).

[0016] In particular, the smaller the wavelength of the
emitted light the higher the reflection probability of light-
reflection on water drops of the emitted light.

[0017] The area may be an outdoor area, e.g. a street
area, a harbor/port area, airport area, forest area etc.
Alternatively, the area may be an indoor area, e.g. indoor
skiing hall, indoor pool, thermal bath etc. In particular,
the area may be a combination of an outdoor and indoor
area, such as a sports stadium or swimming hall, option-
ally with a movable roof.

[0018] The LED-LS may comprise a plurality of LEDs
(light emitting diodes), such as at least one of organic
LEDs, inorganic LEDs, LEDs with secondary emission
etc.

[0019] The control unit may comprise or correspond to
a processor, a microprocessor, a controller, a microcon-
troller, a field programmable gate array (FPGA), an ap-
plication specific integrated circuit (ASIC) or any combi-
nation of them.

[0020] In particular, the moisture information fulfills the
condition in case the moisture information informs on a
humidity level greater than a humidity threshold. Alter-
natively or additionally, the moisture information may ful-
fill the condition in case the moisture information informs
on precipitation and/or fog. In particular, the moisture in-
formation may fulfill the condition in case the moisture
information informs on a precipitation intensity greater
than an intensity threshold, i.e. on an amount of precip-
itation greater than a threshold amount. Alternatively or
additionally, the moisture information may fulfill the con-
dition in case the moisture information informs on a mois-
ture level of the ground in the area greater than a moisture
threshold.

[0021] Thus, the moisture information may inform on
at least one of a presence of a weather condition com-
prising or corresponding to precipitation and/or fog; a de-
gree of a weather condition comprising or corresponding
to precipitation and/or fog; a humidity level; and a mois-
ture level of the ground.

[0022] The humidity level may correspond to the ab-
solute humidity in the area, i.e. the total mass of water
vapor present in a given volume or mass of air. The hu-
midity level may correspond to a relative humidity. Pre-
cipitation may comprise or correspond to rain, snow,
sleet, hail etc. The moisture level may correspond to an
absolute moisture level or a relative moisture level.
[0023] In particular, the lighting system comprises a
weather condition sensor unit configured to detect pre-
cipitation and/or fog in the area and provide the detection
result as the moisture information to the control unit. The
weather condition sensor unit may comprise or corre-
spond to a precipitation and/or fog sensor unit. Addition-
ally or alternatively, the lighting system may comprise a
humidity sensor unit configured to detect a humidity level
ofthe humidity in the area and provide the detection result
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as the moisture information to the control unit. Addition-
ally or alternatively, the lighting system may comprise a
moisture sensor unit configured to detect a moisture level
of the ground in the area and provide the detection result
as the moisture information to the control unit. Addition-
ally or alternatively, the lighting system may comprise a
communication unit configured to receive the moisture
information, e.g. from a weather forecast station, and pro-
vide the moisture information to the control unit. The
weather forecast station may be a station for providing
information on the weather in the future and/or informa-
tion on the present weather. The term "weather station"”
may preferably be used for the "weather forecast station
in case thatonly information on actual information is used
but no forecast.

[0024] The weather condition unit may be configured
to detect the presence of precipitation and/or fog in the
area and optionally the degree of precipitation (i.e.
amount/intensity of precipitation) and/or fog (density of
fog). For implementing a weather condition sensor unit,
a precipitation and/or fog sensor unit, a humidity sensor
unit and a moisture sensor unit any sensors known in the
art may be used.

[0025] The communication unit may be configured to
communicate wirelessly and/or wire-bound for receiving
the moisture information. In particular, the communica-
tion unit may be configured to communicate with a weath-
er forecast station for receiving information on the weath-
er condition in the area as the moisture information. The
communication unit may be a part of the control unit. In
particular, the wireless communication unit may be con-
figured to communicate wirelessly using radio waves.
The communication unit may be implemented by any
means known in the art.

[0026] Thus, the lighting system may generate the
moisture information regarding the moisture in the area
by itself using at least one of a weather condition unit,
precipitation and/or fog sensor unit, a humidity sensor
unit and a moisture sensor unit. In this case, the control
unit may be configured to determine based on the gen-
erated moisture information that the condition regarding
the moisture in the area is fulfilled, e.g. presence of pre-
cipitation, the humidity level in the area is greater than a
humidity threshold and/or the moisture level of the ground
is greater than a moisture threshold. The control unit may
react thereto, by controlling the light emission of the at
least one LED light source such that the light emission
is changed from a first emission state to a second emis-
sion state. In the first emission state, the at least one
LED-LS emits white light, when the control unit controls
the at least one LED-LS to emit light. In the second emis-
sion state, the at least one LED-LS emits only light of the
spectrum comprising a reflection probability of light-re-
flection on water drops smaller than the probability
threshold.

[0027] For example, in case the moisture information
informs on a moisture level of the ground in the area
greater than a moisture threshold (e.g. wet street due to
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rainfall), the control unit may determine that that the con-
dition is fulfilled.

[0028] In addition or alternatively, the system may re-
ceive the moisture information regarding the moisture in
the area from a weather forecast station. Thus, the control
unit may already react to a received moisture information
fulfilling the condition before the condition is actually ful-
filled in the area. For example, in case, the communica-
tion unit receives from the weather forecast station infor-
mation informing on heavy rain fall for a certain time and
optionally date, e.g. on 12.05.2020 at 12.00 o’clock, and
the condition corresponds to such heavy rain fall, then
the control unit may determine based on the received
information from the weather forecast station that at that
time and optionally date (e.g. 12.05.2020 at 12.00
o’clock), the condition regarding the moisture in the area
will be fulfilled. The control unit may be configured to
control the at least one LED-LS such that at that time and
optionally date (12.05.2020 at 12.00 o’clock) the at least
one LED-LS emits only light of the spectrum comprising
a reflection probability of light-reflection on water drops
smaller than the probability threshold.

[0029] Optionally, the control unit may be configured
to control the at least one LED-LS such that already a
time period (e.g. 30 minutes) before that time and option-
ally date (12.05.2020 at 12.00 o’clock) the at least one
LED-LS emits only light of the spectrum comprising a
reflection probability of light-reflection on water drops
smaller than the probability threshold. Thus, the commu-
nication unit allows the control unit to react to the condi-
tion already before the condition is fulfilled.

[0030] Optionally, the control unit may be configured
to control, based on moisture information for a certain
time received from the weather forecast station, the at
least one LED-LS at the certain time. In other words, the
moisture information from the weather forecast station
may comprise or may be current information or live in-
formation on the moisture in the area. In this case, the
weather forecast station may function or may be used by
the light system as a central sensor unit (not part of the
lighting system) for obtaining moisture information on the
moisture in the area. For this, the lighting system may be
configured to receive the moisture information from the
weather forecast station. In particular, in the aforemen-
tioned case (i.e. the weather forecast station providing
present moisture information or current moisture infor-
mation) the weather forecast station may be a weather
station.

[0031] For example, in case the control unit controls
the at least one LED-LS based on current moisture in-
formation on the moisture in the area at a point in time
(e.g. at 12.00 o’clock), the lighting system may receive
the current moisture information on the moisture in the
area for the pointin time (e.g. at 12.00 o’clock) from the
weather forecast station. The lighting system may be
configured to receive the current moisture information on
the moisture in the area for the point in time directly at
the point in time. The control unit may be configured to
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control, atthe pointin time, the atleastone LED-LS based
on the moisture information for the pointin time. The con-
trol unit may control, at the point in time, the at least one
LED-LS based on the moisture information for the point
in time in addition to moisture information for the pointin
time obtained from one or more sensor units of the light-
ing system, such as at least one of the optional weather
condition sensor unit, optional humidity sensor unit and
optional moisture sensor unit.

[0032] For example, the weather forecast station may
comprise or use a precipitation radar (e.g. rainradar) and
the lighting system may be configured to receive, as the
moisture information, information on the current precip-
itation (e.g. no precipitation, type of precipitation (snow,
rain etc.) and/or degree of precipitation) in the area from
the precipitation radar of the weather forecast station.
The control unit may be configured to control the at least
one LED-LS based on the information on the current pre-
cipitation, i.e. based on the current moisture information
received from the weather forecast station.

[0033] Therefore, the control unitmay use the moisture
information obtained from the weather forecast station
for proactively reacting or reacting in advanced to a future
moisture situation in the area and/or reacting to a current
moisture situation in the area on which the moisture in-
formation from the weather forecast station informs.
[0034] For evaluating the moisture information re-
ceived from one or more sensors of the lighting system,
such as the aforementioned sensors, and/or the informa-
tion received from a weather forecast station, the control
unit may use one or more look-up tables and/or one or
more algorithms.

[0035] The reflection probability of light-reflection on
water drops may correspond to a relative scattering co-
efficient and the probability threshold may correspond to
a threshold for the relative scattering coefficient.

[0036] In particular, the reflection probability of light-
reflection on water drops may correspond to a relative
Rayleigh scattering coefficient and the probability thresh-
old may correspond to a threshold for the relative
Rayleigh scattering coefficient. In other words, the rela-
tive scattering coefficient may be a relative Rayleigh scat-
tering coefficient.

[0037] In particular, the higher the relative scattering
coefficient the higher the reflection probability of light-
reflection on water drops.

[0038] As already described above, the at least one
LED-LS comprises a first LED unit configured to emit the
white light, and a second LED unit configured to emit light
of a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold. The control unit may be configured to control
the light emission of the at least one LED-LS such that
the first LED unit emits light, in case the moisture infor-
mation does not fulfill the condition, and only the second
LED unit emits light, in case the moisture information
fulfills the condition.

[0039] In particular, the control unit may be configured
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to control the light emission of the at least one LED-LS
such that only the first LED unit emits light, in case the
moisture information does not fulfill the condition.
[0040] Thefirst LED unitandthe second LED uniteach
may correspond to an LED chip.

[0041] As already described above, the second LED
unit may be configured to emit light of a spectrum com-
prising a relative emission intensity greater than 20% be-
tween a wavelength of 580 nm and a wavelength of 605
nm. In other words, the second LED unit may be config-
ured to emit light of a spectrum comprising, between the
wavelength of 580 nm and the wavelength of 605 nm, a
relative emission intensity between 20% and 100%. That
is, the relative emission intensity of the spectrum may be
equal to 100% at a wavelength between the wavelength
of 580 nm and the wavelength of 605 nm. Thus, the sec-
ond LED unit may be configured to emit light of a spec-
trum comprising its main part (i.e. the main part of the
spectrum) between the wavelength of 580 nm and the
wavelength of 605 nm. The second LED unit may be
configured to emit light of a spectrum comprising 20%
relative emission intensity at the wavelength of 580 nm
and the wavelength of 605 nm. Alternatively, the second
LED unit may be configured to emit light of a spectrum
comprising a relative emission intensity greater than 20%
between a wavelength of 542 nm and a wavelength of
670 nm. In other words, the second LED unit may be
configured to emit light of a spectrum comprising, be-
tween the wavelength of 542 nm and the wavelength of
670 nm, a relative emission intensity between 20% and
100%. That s, the relative emission intensity of the spec-
trum may be equal to 100% at a wavelength between the
wavelength of 542 nm and the wavelength of 670 nm.
Thus, the second LED unit may be configured to emit
light of a spectrum comprising its main part (i.e. the main
part of the spectrum) between the wavelength of 542 nm
and the wavelength of 670 nm. The second LED unit may
be configured to emit light of a spectrum comprising 20%
relative emission intensity at the wavelength of 542 nm
and the wavelength of 670 nm. The second LED unit may
be configured to emitlight of a spectrum between a wave-
length of 565 nm and a wavelength of 620 nm or a wave-
length of 527 nm and a wavelength of 685 nm.

[0042] In particular, the spectrum comprises a Gaus-
sian spectral shape. The spectrum may be a symmetrical
spectrum.

[0043] The second LED unit may be a monochromatic
amber LED unit configured to emit amber light. The sec-
ond LED unit may be a phosphor converted LED unit
configured to emit amber light.

[0044] In particular, the first LED unit is configured to
emit white light with a variable correlated color temper-
ature (CCT) and the control unit is configured to vary the
CCT of the white light.

[0045] The first LED unit may be configured to emit
white light with a variable CCT between 2700 and 4000
K. Optionally, the first LED unit may be configured to emit
white light with a CCT of 6500 K.
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[0046] In particular, the lighting system comprises a
lens unit arranged to modulate the light emitted by the
second LED unit. The lens unit comprises an improved
beam geometry reducing the reflection probability of
light-reflection on water drops of the light emitted by the
second LED unit.

[0047] For implementing the lens unit any lens known
in the art may be used. The lens unit may correspond to
a lens arrangement comprising a plurality of lenses.
[0048] In particular, the lens unit is arranged to reduce
reflectivity of light, emitted by the second LED unit, on a
wet ground in the area. That is, the lens unit may be
arranged to reduce reflectivity of light, emitted by the sec-
ond LED unit, on a ground in the area, wherein the mois-
ture level of the ground is above a moisture threshold
(e.g. a water level or water amount above a threshold
value is present on the ground).

[0049] Optionally, the lens unit may be arranged with
regard to the first LED unit and the second LED unit such
that the lens unit comprises an improved beam geometry
reducing the reflection probability of light-reflection on
water drops of the light emitted by the second LED unit.
For example, the lens unit may be arranged with regard
to the first LED unit and the second LED unit such that
the lens unit comprises a specifically adapted beam ge-
ometry for the white light emitted by the first LED unit and
a specifically adapted beam geometry for the light emit-
ted by the second LED unit, reducing the reflection prob-
ability of light-reflection on water drops of the light emitted
by the second LED unit. That is, the lens unit may be
arranged with regard to the first LED unit and the second
LED unit such that the lens unit is improved with regard
to the white light emitted by the first LED unit and im-
proved with regard to reducing the reflection probability
of light-reflection on water drops of the light emitted by
the second LED unit.

[0050] Optionally, the lens unit may be arranged with
regard to the second LED unit or may be associated with
the second LED unit such that the lens unit comprises
an improved beam geometry reducing the reflection
probability of light-reflection on water drops of the light
emitted by the second LED unit. The lighting system may
comprise a further lens unit arranged to modulate the
white light emitted by the first LED unit. The further lens
unit comprises an improved beam geometry for the white
light emitted by the first LED unit.

[0051] Forimplementing the further lens unit, any lens
known in the art may be used. The further lens unit may
correspond to a lens arrangement comprising a plurality
of lenses.

[0052] Forexample, the lens unit may comprise anim-
proved beam geometry by directing the light emitted from
the second LED unit not to the ground or by reducing the
light emitted from the second LED unit that is directed
directly to the ground. This may be advantageous in case
the ground is covered by at least one of water (e.g. after
raining), snow and ice. Namely, when the light emitted
from the second LED unit falls onto the ground, the light
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may be reflected by the water, snow and/or ice, which
may cause a blinding of a person (e.g. a driver of a car
or pedestrian). This may be especially advantageous in
the case of street lighting; in which light emitted from the
second LED unit may be reflected by water, snow and/or
ice covering the street and/or the pathway for pedestri-
ans.

[0053] According to an embodiment, the lighting sys-
tem is a luminaire.

[0054] The lighting system may be an outdoor lumi-
naire, such as a street lighting luminaire, a harbor lighting
luminaire, a floodlight luminaire (e.g. for a sports stadi-
um), a spotlight luminaire (e.g. for a sports stadium), a
car headlights luminaire etc.

[0055] The atleast one LED-LS may correspond to at
least one LED module, the luminaire may comprise a
driver module for driving the at least one LED module,
and the driver module may comprise the control unit. Al-
ternatively, the control unit may be extern to the driver
module (i.e. not a part of the driver module).

[0056] In particular, the luminaire may comprise a
housing and the at least one LED-LS (LED module), the
driver module and the control unitmay be arranged inside
the housing. In this case, the at least one LED-LS (LED
module ) is arranged in the housing such that the at least
one LED-LS (LED module) is configured to emit light from
inside the housing via an opening and/or a transparent
section of the housing to the outside of the housing.
[0057] The driver module is configured to provide the
atleastone LED-LS (LED module) with electrical energy.
For this, the driver module may comprise an optional
power factor correction (PFC) circuit, a power conversion
circuit (AC/DC and/or DC/DC power conversions circuit)
and/or an optional filter circuit. The power conversion cir-
cuit may comprise one or more actively switched power
converters (in particular at least one actively switched
DC/DC power converter and/or at least one actively
switched AC/DC power converter). The control unit is
configured to control the light emission of the at least one
LED-LS (LED module) by controlling the electrically en-
ergy supplied by the driver module to the at least one
LED-LS (LED module). In particular, in case the driver
module comprises an actively switched power converter
(may be referred to as active power converter), such as
atleastone boost converter, buck converter, flyback con-
verter and/or resonant converter, the control unit may be
configured to control switching of the actively switched
power converter for controlling the electrical energy sup-
plied to the at least one LED-LS (LED module) and, thus,
the light emission by the at least one LED-LS (LED mod-
ule). The higher the electrical energy (e.g. time-averaged
electrical energy over a time period), in particular current
(e.g. time-averaged current over a time period), supplied
to the at least one LED-LS (LED module), the higher the
amount of light respectively the higher the light intensity
of the light emitted by the at least one LED-LS (LED mod-
ule).

[0058] According to a further embodiment, the lighting
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system comprises two or more LED-LS and each LED-
LS is a luminaire.

[0059] Each LED-LS may be an outdoor luminaire,
such as a street lighting luminaire, a harbor lighting lu-
minaire, a floodlight luminaire, a spotlight luminaire, e.g.
for a sports stadium, car headlights luminaire etc.
[0060] The above description of the lighting system
may be valid for each luminaire of the lighting system, in
case the lighting system comprises two or more LED-LS
and each LED-LS is a luminaire.

[0061] At least one of the two or more LED-LS com-
prises a local control unit configured to control the light
emission of the respective LED-LS based on moisture
information on the moisture in the area such that in case
the moisture information fulfills the condition regarding
the moisture in the area, the local control unit controls
the respective LED-LS to emit only light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold. In par-
ticular, each of the two or more LED-LS comprises a local
control unit configured to control the light emission of the
respective LED-LS based on moisture information on the
moisture in the area such that in case the moisture infor-
mation fulfills the condition regarding the moisture in the
area, the local control unit controls the respective LED-
LS to emit only light of a spectrum comprising a reflection
probability of light-reflection on water drops smaller than
the probability threshold. In addition or alternatively, the
control unit may be part of one of the two or more LED-
LS and may be configured to control the light emission
of the two or more LED-LS.

[0062] In the following, the two or more LED-LS of the
lighting system according to the further embodiment may
be referred to two or more luminaires, because each
LED-LS of the lighting system according to the further
embodiment is a luminaire.

[0063] The light emission by each of the two or more
luminaires of the lighting system of the further embodi-
ment may be controlled according to different alternatives
in dependence of the moisture in the area. According to
a first alternative, the control unit of the system may be
a single central control unit that is configured to control
the light emission of the two or more luminaires based
on moisture information on the moisture in the area such
that, in case the moisture information fulfills the condition
regarding the moisture in the area, the control unit con-
trols the two or more luminaires to emit only light of a
spectrum comprising a reflection probability of light-re-
flection on water drops smaller than a probability thresh-
old.

[0064] According to a second alternative, the control
unit of the system may be part of one of the two or more
luminaires and may be configured to control the light
emission of the two or more luminaires based on moisture
information on the moisture in the area such that, in case
the moisture information fulfills the condition regarding
the moisture in the area, the control unit controls the two
or more luminaires to emit only light of a spectrum com-

10

15

20

25

30

35

40

45

50

55

prising a reflection probability of light-reflection on water
drops smaller than a probability threshold.

[0065] According to a third alternative, in addition to
the first alternative at least one of the two or more lumi-
naires may comprise a local control unit configured to
control the light emission of the respective luminaires
based on moisture information on the moisture in the
area such thatin case the moisture information fulfills the
condition regarding the moisture in the area, the local
control unit controls the respective luminaire to emit only
light of a spectrum comprising a reflection probability of
light-reflection on water drops smaller than the probability
threshold.

[0066] According to a fourth alternative, in addition to
the first alternative each of the two or more luminaires
may comprise a local control unit configured to control
the light emission of the respective luminaire based on
moisture information on the moisture in the area such
that in case the moisture information fulfills the condition
regarding the moisture in the area, the local control unit
controls the respective luminaire to emit only light of a
spectrum comprising a reflection probability of light-re-
flection on water drops smaller than the probability
threshold.

[0067] A fifth alternative corresponds to the third alter-
native, wherein the control unit of the system corre-
sponds to the local control unit of the at least one lumi-
naire of the two or more luminaires. A sixth alternative
corresponds to the fourth alternative, wherein the control
unit of the system corresponds to a local control unit of
one of the two or more luminaires.

[0068] The above description with respect to the con-
trol unit of the lighting system may be valid for the local
control unit of a respective luminaire.

[0069] According to an embodiment, the control unit
may be a central control unit that is configured to receive
the moisture information from a weather forecast station
(weather station) and/or from at least one of the two or
more LED-LS (luminaires). The control unit may be con-
figured to control the light emission of the two or more
LED-LS (luminaires) based on the moisture information
such that: in case the moisture information fulfills the con-
dition regarding the moisture in the area, the control unit
controls the two or more LED-LS (luminaires) to emit only
light of a spectrum comprising a reflection probability of
light-reflection on water drops smaller than the probability
threshold.

[0070] Inthis case, atleast one of the two or more LED-
LS, optionally each of the two or more LED-LS, may com-
prise a local control unit configured to control the light
emission of the respective LED-LS, as described above.
For controlling the light emission of a respective LED-LS
based on the moisture information the central control unit
may transmit control information (e.g. an instruction) to
the respective LED-LS, wherein the control information
is configured to trigger the local control unit of the respec-
tive LED-LS to control the respective LED-LS to emit only
light of a spectrum comprising a reflection probability of
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light-reflection on water drops smaller than the probability
threshold.

[0071] The at least one LED-LS of the two or more
LED-LS, from which the central control unit may be con-
figured to receive the moisture information, may com-
prise one or more sensor units for obtaining the moisture
information. The one or more sensor units may comprise
atleast one of a weather condition sensor unit configured
to detect precipitation and/or fog, a humidity sensor unit
configured to detect a humidity level, a moisture sensor
unit configured to detect a moisture level of the ground.
The at least one LED-LS may be configured to provide
the detection result of the one or more sensor units as
moisture information to the central control unit.

[0072] The description above, with regard to one or
more sensor units (e.g. weather condition sensor unit,
humidity sensor unit, moisture sensor unit) and the
weather forecast station (weather station), may be cor-
respondingly valid for the embodiment, in which the con-
trol unitmay be the central control unit. The central control
unit may comprise a communication interface for receiv-
ing the moisture information (e.g. from the weather fore-
cast station, one or more sensor units and/or the at least
one LED-LS of the two or more LED-LS). The description
above, with regard to controlling at least one LED-LS
based on moisture information from one or more sensor
units and/or from the weather forecast station may be
correspondingly valid for the embodiment, in which the
control unit may be the central control unit.

[0073] In addition or alternatively, the central control
unit may be configured to receive the moisture informa-
tion from one or more optional sensor units (e.g. one or
more central sensor units) of the lighting system that are
arranged in the area outside the two or more LED-LS.
The one or more sensor units may be at least one of a
weather condition sensor unit configured to detect pre-
cipitation and/or fog, a humidity sensor unit configured
to detect a humidity level, a moisture sensor unit config-
ured to detect a moisture level of the ground. For exam-
ple, the one or more optional sensor units may be ar-
ranged at a center of the area. In addition or alternatively,
the one or more senor units may be spread or arranged
in the area at different locations. The description above,
with regard to one or more sensor units (e.g. weather
condition sensor unit, humidity sensor unit, moisture sen-
sor unit), may be correspondingly valid for the one or
more sensor units being one or more external entities
with regard to the two or more LED-LS.

[0074] The central control unit may be configured to
control the light emission of the two or more LED-LS (lu-
minaires) based on the moisture information such that:
in case the moisture information from at least one of the
weather forecast station (weather station), the at least
one LED-LS and/or the one or more optional sensor units
fulfills the condition regarding the moisture in the area,
the central control unit controls the two or more LED-LS
(luminaires) to emit only light of a spectrum comprising
a reflection probability of light-reflection on water drops
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smaller than the probability threshold.

[0075] In case the central control unit may be config-
ured to receive the moisture information from at least two
of the two or more LED-LS, the central control unit may
be configured to process the moisture information of each
of the at least two LED-LS and control the light emission
of the two or more LED-LS based on the processed mois-
ture information. That is, the central control unit may be
configured to control the light emission of the two or more
LED-LS such that: in case the processed moisture infor-
mation fulfills the condition regarding the moisture in the
area, the central control unit controls the two or more
LED-LS (luminaires) to emit only light of a spectrum com-
prising a reflection probability of light-reflection on water
drops smaller than the probability threshold.

[0076] For example, in case each LED-LS is config-
ured to provide a moisture level at its location to the cen-
tral control unit, the central control unit may be configured
to compute based on the moisture levels received from
the two or more LED-LS an average moisture level of the
area of the lighting system. The central control unit may
be configured to control the two or more LED-LS based
on the computed average moisture level. That is, the cen-
tral control unit may be configured to control the light
emission of the two or more LED-LS such that: in case
the computed average moisture level is above a thresh-
old for the moisture level, the central control unit controls
the two or more LED-LS (luminaires) to emit only light of
a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold.

[0077] In case the central control unit may be config-
ured to receive the moisture information from at least two
of the two or more LED-LS, the central control unit may
be configured to control the light emission of the two or
more LED-LS such that: in case the moisture information
received from at least one LED-LS fulfills the condition
regarding the moisture in the area, the control unit con-
trols the two or more LED-LS (luminaires) to emit only
light of a spectrum comprising a reflection probability of
light-reflection on water drops smaller than the probability
threshold.

[0078] Alternatively or additionally, the control unit
(central control unit) may be configured to control the
light emission of the two or more LED-LS based on the
moisture information such that:

the control unit controls a group of one or more LED-LS
of the two or more LED-LS to emit only light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold, in
case the moisture information fulfills the condition regard-
ing the moisture in an area associated with the group of
one or more LED-LS

[0079] In other words, according to a further embodi-
ment, the control unit may be a central control unit that
is configured to receive the moisture information from a
weather forecast station (weather station) and/or from at
least one of the two or more LED-LS (luminaires), and
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the control unit may be configured to control the light
emission of the two or more LED-LS (luminaires) based
on the moisture information such that: the control unit
controls a group of one or more LED-LS of the two or
more LED-LS to emit only light of a spectrum comprising
a reflection probability of light-reflection on water drops
smaller than the probability threshold, in case the mois-
ture information fulfills the condition regarding the mois-
ture in an area associated with the group of one or more
LED-LS.

[0080] According to an embodiment, the control unit
may part of one of the two or more LED-LS (luminaires).
The control unit may be configured to control the light
emission of the two or more LED-LS. The control unit
may be configured to receive the moisture information
from a central control unit, from a weather forecast station
(weather station) and/or from at least one of the two or
more LED-LS. The control unit may be configured to con-
trol the light emission of the two or more LED-LS based
on the moisture information such that: in case the mois-
ture information fulfills the condition regarding the mois-
ture in the area, the control unit controls the two or more
LED-LS to emit only light of a spectrum comprising a
reflection probability of light-reflection on water drops
smaller than the probability threshold.

[0081] The central control unit may be as outlined
above. The above description with regard to the one or
more sensor units arranged outside the LED-LS may be
valid for the central control unit. Thatis, the central control
unit may comprise such one or more sensor units. Op-
tionally, the central control unit may be configured to re-
ceive moisture information from the weather forecast sta-
tion (weather station) and/or at least one of the two or
more LED-LS (e.g. one or more sensor units of the at
least one LED-LS). The central control unit may be re-
ferred to as central moisture information unit.

[0082] The at least one LED-LS of the two or more
LED-LS, from which the control unit may be configured
to receive the moisture information, may comprise one
or more sensor units for obtaining the moisture informa-
tion. The one or more sensor units may comprise at least
one of a weather condition sensor unit configured to de-
tect precipitation and/or fog, a humidity sensor unit con-
figured to detect a humidity level, a moisture sensor unit
configured to detect a moisture level of the ground. The
at least one LED-LS may be configured to provide the
detection result of the one or more sensor units as mois-
ture information to the control unit. The LED-LS, com-
prising the control unit, may itself comprise one or more
sensor units for obtaining the moisture information.
[0083] The description above, with regard to one or
more sensor units (e.g. weather condition sensor unit,
humidity sensor unit, moisture sensor unit) and the
weather forecast station (weather station), may be cor-
respondingly valid for the embodiment, in which the con-
trol unit may be part of one of the two or more LED-LS.
The description above, with regard to controlling at least
one LED-LS based on moisture information from one or
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more sensor units and/or from the weather forecast sta-
tion may be correspondingly valid for the embodiment,
in which the control unit may be part of one of the two or
more LED-LS.

[0084] In case the control unit may be configured to
obtain the moisture information from at least two of the
two or more LED-LS (optionally including the LED-LS
comprising the control unit), the control unit may be con-
figured to process the moisture information of each of
the at least two LED-LS and control the light emission of
the two or more LED-LS based on the processed mois-
ture information. That is, the control unit may be config-
ured to control the light emission of the two or more LED-
LS such that: in case the processed moisture information
fulfills the condition regarding the moisture in the area,
the control unit controls the two or more LED-LS (lumi-
naires) to emit only light of a spectrum comprising a re-
flection probability of light-reflection on water drops
smaller than the probability threshold.

[0085] For example, in case each LED-LS is config-
ured to provide a moisture level at its location to the con-
trol unit, the control unit may be configured to compute
based on the moisture levels obtained from the two or
more LED-LS an average moisture level of the area of
the lighting system. The control unit (i.e. the LED-LS com-
prising the control unit) may be configured to control the
two or more LED-LS based on the computed average
moisture level. Thatis, the control unit may be configured
to control the light emission of the two or more LED-LS
such that: in case the computed average moisture level
is above a threshold for the moisture level, the control
unit controls the two or more LED-LS (luminaires) to emit
only light of a spectrum comprising areflection probability
of light-reflection on water drops smaller than the prob-
ability threshold.

[0086] In case the control unit may be configured to
receive the moisture information from at least two of the
two or more LED-LS (optionally including the LED-LS
comprising the control unit), the control unit may be con-
figured to control the light emission of the two or more
LED-LS such that: in case the moisture information re-
ceived from at least one LED-LS fulfills the condition re-
garding the moisture in the area, the control unit controls
the two or more LED-LS (luminaires) to emit only light of
a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold.

[0087] Alternatively oradditionally, the control unit may
be configured to control the light emission of the two or
more LED-LS based on the moisture information such
that: the control unit controls a group of one or more LED-
LS of the two or more LED-LS to emit only light of a
spectrum comprising a reflection probability of light-re-
flection on water drops smaller than the probability
threshold, in case the moisture information fulfills the con-
dition regarding the moisture in an area associated with
the group of one or more LED-LS

In other words, according to a further embodiment, the
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control unit may be a part of one of the two or more LED-
LS (luminaires). The control unit may be configured to
control the light emission of the two or more LED-LS (lu-
minaires) and receive the moisture information from a
central control unit, from a weather forecast station
(weather station) and/or from at least one of the two or
more LED-LS. The control unit may be configured to con-
trol the light emission of the two or more LED-LS based
on the moisture information such that: the control unit
controls a group of one or more LED-LS of the two or
more LED-LS to emit only light of a spectrum comprising
a reflection probability of light-reflection on water drops
smaller than the probability threshold, in case the mois-
ture information fulfills the condition regarding the mois-
ture in an area associated with the group of one or more
LED-LS.

[0088] Each LED-LS (luminaire) may comprise a com-
munication unit for communicating, in particular wireless-
ly, with other devices. The other devices may comprise
or correspond to the other LED-LS of the lighting system.
Additionally or alternatively, other devices may corre-
spond to mobile end devices, such as mobile phones,
vehicles, local weather stations, weather forecast sta-
tions (weather stations) etc. For example, in case the
lighting system is used for providing illumination to a
street area, the communication unit of each LED-LS (lu-
minaire) may be configured to communicate with vehicles
driving on a street at the street area, mobile end devices
carried by persons walking on a pedestrian at the street
area and a local weather station that may be present at
the street area for monitoring the weather condition at
the street area. In particular, the local weather station
may be configured to detect the humidity level in the
street area, the moisture level of the ground in the street
area (e.g. moisture level of the street) and/or the pres-
ence and optionally amount of precipitation and/or fog in
the street area. Thus, the communication unit of each
LED-LS (luminaire) may be configured to receive mois-
ture information regarding the moisture at the streetarea
from the vehicles, mobile end devices and the local
weather station. The communication between each of
the LED-LS (luminaires) and other devices may be wire-
less. The wireless communication may be based on radio
waves.

[0089] Theaboveisalso valid with respectto adifferent
outdoor area, such as a harbor, airport etc. For example,
in case of the harbor the communication unit may be
configured to communicate with ships and, thus, the com-
munication unit of each LED-LS (luminaire) may be con-
figured to receive moisture information regarding the
moisture at the harbor area from the ships.

[0090] In particular, the first LED unit and the second
LED unit form an LED module.

[0091] As described above, according to an embodi-
ment the lighting system may be a luminaire. In this case,
the at least one LED-LS corresponds to the lighting
means of that luminaire. According to a further embodi-
ment, the lighting system may comprise atleast two LED-
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LS, wherein each LED-LS corresponds to a luminaire. In
this case, each luminaire comprises lighting means. The
description of the lighting system being a luminaire ac-
cording to the above-mentioned embodiment is corre-
spondingly valid for describing each luminaire of the sys-
tem according to the further embodiment.

[0092] In order to achieve the lighting system accord-
ing to the present invention, some or all of the above
described optional features may be combined with each
other.

[0093] According to a second aspect of the invention,
amethod for providing light to an area is provided, where-
in the method comprises the step of emitting, by at least
one LED light source, LED-LS, white light. The method
further comprises the step of controlling, by a control unit,
a light emission of the at least one LED-LS based on
moisture information on a moisture in the area such that
in case the moisture information fulfills a condition re-
garding the moisture in the area, the control unit controls
the at least one LED-LS to emit only light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than a probability threshold. The at
least one LED-LS comprises a first LED unit configured
to emit the white light. Further, the at least one LED-LS
comprises a second LED unit configured to emit light of
a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold. The second LED unitis configured to emitlight
of a spectrum comprising a relative emission intensity
greater than 20% between a wavelength of 580 nm and
a wavelength of 605 nm. In addition or alternatively, the
second LED unitis configured to emit light of a spectrum
comprising a relative emission intensity greater than 20%
between a wavelength of 542 nm and a wavelength of
670 nm. In addition or alternatively, the second LED unit
is configured to emit light of a spectrum between a wave-
length of 565 nm and a wavelength of 620 nm. In addition
or alternatively, the second LED unitis configured to emit
light of a spectrum between a wavelength of 527 nm and
awavelength of 685 nm. The method comprises control-
ling, by the control unit, the light emission of the at least
one LED-LS such that: the first LED unit emits light, in
case the moisture information does not fulfill the condi-
tion, and only the second LED unit emits light, in case
the moisture information fulfills the condition.

[0094] The method according to the second aspect of
the present invention achieves the same advantages as
the lighting system according to the first aspect of the
invention.

[0095] The above description with regard to the lighting
system according to the first aspect of the present inven-
tion is correspondingly valid for the method according to
the second aspect of the present invention.

[0096] In particular, the above description of the LED-
LS and control unit of the lighting system according to
thefirstaspectofthe presentinventionis correspondingly
valid for the LED-LS and control unit used for performing
the method according to the second aspect of the present
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invention.

[0097] In the following, the invention is described ex-
emplarily with reference to the enclosed figures, wherein
Figure 1 (a) schematically shows a lighting system
according to the first aspect of the
present invention;

Figure 1 (b) schematically shows a lighting system
according to an embodiment of the
present invention;

Figure 2 schematically shows a lighting system
according to an embodiment of the
present invention;

Figure 3 schematically shows a lighting system
according to an embodiment of the
present invention;

Figure 4 shows the spectrum of light that is emit-
ted by different light sources comprising
an LED light source for emitting white
light at correlated color temperature
(CCT) of 6500 K, a low pressure sodium
lamp, a monochromatic amber LED light
unit configured to emit amber light and
aphosphor converted LED light unit con-
figured to emit amber light;

Figure 5 shows an example of a relationship be-
tween a reflection probability of light-re-
flection on water drops and wavelength
of light according to an embodiment of
the invention;

Figure 6 schematically shows a lighting system
according to an embodiment of the
present invention; and

Figure 7 shows the CIE chromaticity diagram with
two examples of the color range of white
light, examples of a color of amber light
of a phosphor converted LED light unit
configured to emit amber light (i.e. phos-
phor converted amber LED light unit)
and an example of a color of amber light
ofamonochromatic amber LED light unit
configured to emit amber light.

[0098] In the Figures, corresponding elements have
the same reference signs. The proportions and dimen-
sions of the elements shown in the figures do not repre-
sent the luminaire to scale, but are merely chosen to de-
scribe the structure and function of the luminaire.

[0099] Figure 1 (a) schematically shows a lighting sys-
tem according to the first aspect of the present invention.
[0100] As shown in Figure 1 (a), the lighting system 1

10

15

20

25

30

35

40

45

50

55

1"

for providing light to an area comprises an LED light
source (LED-LS) 2 and a control unit 3. The lighting sys-
tem 1 may comprise more than one LED-LS 2. The at
least one LED-LS 2 is configured to emit white light and
the control unit 3 is configured to control a light emission
of the at least one LED-LS 2. The control unit 3 is con-
figured to control the light emission of the at least one
LED-LS 2 based on moisture information on a moisture
in the area such that, in case the moisture information
fulfills a condition regarding the moisture in the area (e.g.
rain present in the area), the control unit 3 controls the
at least one LED-LS 2 to emit only light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than a probability threshold.

[0101] Therefore, the lighting system 1 of Figure 1 (a)
may reduce blinding of persons present in the area that
is caused by the light emission of the at least one LED-
LS 2, in case the condition regarding the moisture in the
area is fulfilled (e.g. rain present in the area). Namely,
the light of the spectrum comprising a reflection proba-
bility oflight-reflection on waterdrops smallerthan a prob-
ability threshold is less reflected on water drops, such as
rain drops, compared to light of wavelengths respectively
a spectrum comprising a reflection probability of light-
reflection on water drops greater than or equal to the
probability threshold. Generally, the higher the reflection
probability of light-reflection on water drops of a wave-
length of light the more probable the light of said wave-
length and, thus, the more often the light of said wave-
length is reflected on water drops, such as rain drops.
Reducing blinding increases the visibility of a person
present in the area.

[0102] Inparticular, the smallerthe wavelength of emit-
ted light the higher the reflection probability of light-re-
flection on water drops of that emitted light.

[0103] For describing the system 1 of Figure 1 (a) in
more detail, reference is made to the above description
of the lighting system according to the first aspect of the
present invention.

[0104] Figure 1 (b) schematically shows a lighting sys-
temaccording to an embodiment of the presentinvention.
The lighting system of Figure 1 (b) corresponds to the
lighting system of Figure 1 (a). Therefore, the above de-
scription of the system of Figure 1 (a) is also valid for the
lighting system of Figure 1 (b) and in the following mainly
additional features shown in Figure 1 (b) are described.
[0105] As shown in Figure 1 (b) the at least one LED-
LS 2 may optionally comprise a first LED unit 4a config-
ured to emit white light, and a second LED unit 4b con-
figured to emit light of the spectrum comprising a reflec-
tion probability of light-reflection on water drops smaller
than the probability threshold. The control unit 3 may be
configured to control the light emission of the at least one
LED-LS 2 such that the first LED unit 4a emits light, in
case the moisture information does not fulfill the condi-
tion, and only the second LED unit 4b emits light, in case
the moisture information fulfills the condition.

[0106] For a more detailed description of the first LED
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unit 4a and the second LED unit 4b reference is made
to the above description of the first LED unit and second
LED unit of the lighting system according to the first as-
pect of the present invention.

[0107] Figure 2 schematically shows a lighting system
according to an embodiment of the present invention.
The lighting system of Figure 2 corresponds to the lighting
system of Figure 1 (b). Therefore, the above description
of the lighting system of Figures 1 (a) and 1 (b) is also
valid forthe lighting system of Figure 2 and in the following
mainly additional features shown in Figure 2 are de-
scribed.

[0108] As shown in Figure 2 the lighting system 1 may
comprise an optional weather condition sensor unit 5a
configured to detect precipitation and/or fog in the area
and provide the detection result as the moisture informa-
tion to the control unit 3. The optional weather condition
sensor unit 5a may be a precipitation and/or fog sensor
unit. Additionally or alternatively, the lighting system 1
may comprise a humidity sensor unit 5b configured to
detect a humidity level of the humidity in the area and
provide the detection result as the moisture information
to the control unit 3. Additionally or alternatively, the light-
ing system 1 may comprise a moisture sensor unit 5¢
configured to detect a moisture level of the ground of the
area and provide the detection result as the moisture
information to the control unit 3. Additionally or alterna-
tively, the lighting system 1 may comprise a communi-
cation unit 6 configured to receive the moisture informa-
tion, e.g. from a weather forecast station (weather sta-
tion), and provide the moisture information to the control
unit 3. The communication unit 6 may be configured for
a wireless and/or wire-bound communication with out-
side the lighting system 1, e.g. with a weather forecast
station (weather station). The wireless communication
may be based on radio waves.

[0109] Thelighting system 1 may comprise an optional
bus (not shown in Figure 2), such as a DALI (Digital Ad-
dressable Lighting Interface) bus or DALI-2 bus, to which
the control unit 3, the optional weather condition sensor
unit 5a, the optional humidity sensor unit 5b, the optional
moisture sensor unit 5¢c and the optional communication
unit 6 are electrically connected allowing communication
between the electrical components connected to the bus.
Thus, the optional sensor units 5a, 5b, 5¢c and the optional
communication unit 6 may provide information respec-
tively data via the bus to the control unit 3. The control
unit 3 may be configured to control electrical compo-
nents, which are connected to the bus, via the bus. DALI
(DALI Version 1) and DALI-2 (DALI Version 2) are indus-
try standards that are well known in the field of lighting.
Preferably, the at least one LED-LS 2 may be electrically
connected to the bus. This may be in particular the case,
when the lighting system 1 is a luminaire.

[0110] The lighting system 1 may comprise additional
sensor units, such as a temperature sensor unit, light
sensor unit, ambient light sensor unit, presence and/or
movement detector unit etc., that are configured to pro-
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vide information to the control unit 3 for controlling the
light emission of the at least one LED-LS 2. Such addi-
tional sensor units may be connected to the optional bus
of the lighting system 1.

[0111] In case the lighting system 1 is a luminaire, the
control unit 3 may be part of a driver module 7 for driving
the at least one LED-LS 2, as indicated in Figure 2 by a
dashed box. The driver module 7 may be connected to
the optional bus of the luminaire 1. The control unit 3 may
alternatively be an electrical component separate to the
driver module 7 that is electrically connected with the
driver module 7, optionally via the optional bus. In case
the lighting system 1 is a luminaire, the at least one LED-
LS 2 is the lighting means of the luminaire 1 and the at
least one LED-LS 2 may correspond to at least one LED
module. The optional weather condition sensor unit 5a,
the optional humidity sensor unit 5b, the optional mois-
ture sensor unit 5c, the optional communication unit 6
and/or optional additional sensor units may be connect-
ed, in particular detachably connected, to the driver mod-
ule 7 for providing information respectively data to the
control unit 3 for the control of the light emission of the
LED-LS 2 by the control unit 3. For this, the driver module
7 may comprise one or more Zhaga interfaces (e.g.
Zhaga sockets) and/or NEMA interfaces (e.g. NEMA
sockets) that are well known in the art.

[0112] For a more detailed description of the optional
weather condition sensor unit 5a, the optional humidity
sensor unit 5b, the optional moisture sensor unit 5c and
the optional communication unit 6 of the system accord-
ing to Figure 2, reference is made to the above descrip-
tion of the optional weather condition sensor unit, the
optional humidity sensor unit, the optional moisture sen-
sor unit and the optional communication unit of the light-
ing system according to the first aspect of the present
invention. For a more detailed description of the optional
driver module 7 reference is made to the above descrip-
tion of the optional driver module of the lighting system
according to the first aspect of the present invention.
[0113] Figure 3 schematically shows a lighting system
according to an embodiment of the present invention.
[0114] The lighting system 1 of Figure 3 comprises a
control unit 3 and two luminaires 2. The lighting system
may comprise more than two luminaires 2. The following
description with respect to two luminaires is thus only by
way of example and correspondingly valid in case the
lighting system comprises more than two luminaires.
Each of the luminaires 2 comprises lighting means 2a, a
local control unit 8, an optional weather condition sensor
unit 5a, optional humidity sensor unit 5b and/or optional
moisture sensor unit 5¢ and an optional communication
unit 6. As shown in Figure 3, the lighting means 2a of
each luminaire 1 may optionally comprise a first LED unit
4a configured to emit white light, and a second LED unit
4b configured to emit light of the spectrum comprising a
reflection probability of light-reflection on water drops
smaller than the probability threshold.

[0115] The above description of the lighting system of
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Figures 1 (a), 1 (b) and 2 is also valid for describing each
of the two luminaires 2 of the system of Figure 3. In par-
ticular, the description withregard to the atleastone LED-
LS 2 of the system of Figures 1 (a), 1 (b) and 2 is valid
for describing the lighting means 2a of each of the two
luminaires 2. The above description with regard to the
control unit 3 of the system of Figures 1 (a), 1 (b) and 2
is correspondingly valid for describing the local control
unit 8 of each of the two luminaires 2. The description of
the optional local control unit of the lighting system ac-
cording to the first aspect is valid for describing the local
control unit 8 of each luminaire 2.

[0116] The above description of the control unit 3 of
the system of Figures 1 (a), 1 (b) and 3 is correspondingly
valid for describing the control unit 3 of the system 1 of
Figure 3. The control unit 3 of the system 1 of Figure 3
may be referred to as central control unit. The above
description of the system of Figures 1 (a), 1(b) and 2 is
correspondingly valid for the system of Figure 3.

[0117] The communication unit 6 of each luminaire 2
may be configured to communicate with other devices.
For example, the communication unit 6 of one luminaire
2 may be configured to communicate with the communi-
cation unit 6 of another luminaire 2. The communication
unit 6 of each luminaire 2 may be configured to commu-
nicate with the central control unit 3. The communication
unit 6 of each luminaire 2 may be configured for awireless
communication. The wireless communication may be
based on radio waves.

[0118] The system 1 may comprise an optional weath-
er condition sensor unit, an optional humidity sensor unit,
an optional moisture sensor unit and/or an optional com-
munication unit arranged outside the luminaires 2 (not
shown in Figure 3), which are configured to provide in-
formation to the control unit 3. This information is in par-
ticular moisture information regarding the moisture of the
area for which the system 1 comprising the two luminaires
2 provides light. In addition or alternatively, the control
unit 3 may receive the moisture information from at least
one, in particular each, of the two luminaires 2 (in partic-
ular optional sensor units 5a, 5b, 5c of the respective
luminaire 2). The communication unit (arranged outside
the luminaires 2) may be configured to receive informa-
tion from outside the system 1, in particular from a weath-
er forecast station (weather station), and provide the re-
ceived information to the control unit 3. The communica-
tion unit may be part of the control unit 3. In this case,
the control unit 3 may use the communication unit for
communicating, in particular wirelessly, with the two lu-
minaires 2. The control unit 3 is configured to control the
light emission of the two luminaires 2 based on the infor-
mation received from the optional weather condition sen-
sor unit, the optional humidity sensor unit, the optional
moisture sensor unit and/or the optional communication
unit that are arranged outside the luminaires 2. In this
case, atleast one luminaire 2, in particular each luminaire
2, may optionally not comprise the optional sensor units
5a, 5b, 5¢c. The communication unit 6 of at least one lu-
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minaire 2, in particular of each luminaire, may optionally
be configured for only communicating with the control
unit 3 (central control unit).

[0119] The control unit 3 may be configured to receive
moisture information from at least one of the following:

- the weather forecast station (weather station),

- theatleastoneluminaire 2 (optionally each luminaire
2), and

- the optional weather condition sensor unit, the op-
tional humidity sensor unit, the optional moisture
sensor unit and/or the optional communication unit
arranged outside the luminaires 2.

[0120] The control unit 3 may be configured to control
the light emission of the two luminaires 2 based on the
aforementioned received moisture information such that:
in case the moisture information fulfills the condition re-
garding the moisture in the area, the control unit 3 con-
trols the two luminaires to emit only light of a spectrum
comprising a reflection probability of light-reflection on
water drops smaller than the probability threshold.
[0121] Forcontrolling the light emission of arespective
luminaire 2 based on the moisture information, the control
unit 3 may transmit control information (e.g. an instruc-
tion) to the respective luminaire 2. The control information
is configured to trigger the local control unit 8 of the re-
spective luminaire 2 to control the respective luminaire
2 to emit only light of a spectrum comprising a reflection
probability of light-reflection on water drops smaller than
the probability threshold.

[0122] In case the moisture information received from
at least one of the weather forecast station (weather sta-
tion), the at least one luminaire 2 (optionally each lumi-
naire 2), the optional weather condition sensor unit, the
optional humidity sensor unit, the optional moisture sen-
sor unit and the optional communication unit fulfills the
condition regarding the moisture in the area, the control
unit 3 may be configured to control the two luminaires 2
to emit only light of a spectrum comprising a reflection
probability of light-reflection on water drops smaller than
the probability threshold.

[0123] In case the control unit 3 may be configured to
receive the moisture information from each of the two
luminaires 2, the control unit 3 may be configured to proc-
ess the moisture information of each of the two luminaires
2 and control the light emission of the two luminaires 2
based on the processed moisture information. That is, in
case the processed moisture information fulfills the con-
dition regarding the moisture in the area, the control unit
3 may be configured to control the two luminaires 2 to
emit only light of a spectrum comprising a reflection prob-
ability of light-reflection on water drops smaller than the
probability threshold. For example, in case each lumi-
naire 2 is configured to provide a moisture level at its
location to the control unit 3, the control unit 3 may be
configured to compute based on the moisture levels re-
ceived from the two luminaires 2 an average moisture
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level of the area of the lighting system. The control unit
3 may be configured to control the two luminaires 2 based
on the computed average moisture level. That s, in case
the computed average moisture level is above a thresh-
old for the moisture level, the control unit 3 may be con-
figured to control the two luminaires 2 to emit only light
of a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold.

[0124] In case the control unit 3 may be configured to
receive the moisture information from the two luminaires
2, the control unit 3 may be configured to control the light
emission of the two luminaires 2 such that: in case the
moisture information received from at least one luminaire
2 fulfills the condition regarding the moisture in the area,
the control unit 3 controls the two luminaires 2 to emit
only light of a spectrum comprising a reflection probability
of light-reflection on water drops smaller than the prob-
ability threshold.

[0125] The control unit 3 may be configured to control
the light emission of the two luminaires 2 based on the
moisture information such that: the control unit controls
a group of one or more luminaires of the two luminaires
2 to emit only light of a spectrum comprising a reflection
probability of light-reflection on water drops smaller than
the probability threshold, in case the moisture information
fulfills the condition regarding the moisture in an area
associated with the group of one or more luminaires 2.
The aforementioned may be particularly valid, in case
the system comprise more than two luminaires 2, e.g.
more than three luminaires 2.

[0126] Optionally, the system 3 may not comprise the
central control unit 3 or the central control unit 3 may
correspond to the local control unit 8 of one of the lumi-
naires 2.

[0127] In other words, optionally the local control unit
8 of one of the two luminaires 2 may control the light
emission by the two luminaires 2. For this, the aforemen-
tioned description with regard to a central control unit 3
controlling the two luminaires 2 is correspondingly valid.
[0128] Therefore, the control unit 3 (being a central
control unit as shown in Figure 3 or corresponding to a
local control unit 8 of one of the luminaires 2) may be
configured to control the light emission of the two lumi-
naires 2 based on moisture information on a moisture in
the area (that is illuminated by the lighting system 1 of
Figure 3) such that, in case the moisture information ful-
fills a condition regarding the moisture in the area, the
control unit controls the two luminaires 2 to emit only light
of a spectrum comprising a reflection probability of light-
reflection on water drops smaller than a probability
threshold. The control unit 3 may receive the moisture
information from at least one, in particular each, of the
two luminaires 2 (in particular optional sensor units 5a,
5b, 5c¢ of the respective luminaire 2) and/or one or more
additional sensor units and/or an additional communica-
tion unit 6 that are arranged outside the luminaires, as
described above. In addition or alternatively, the control
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unit 3 may receive the moisture information from electri-
cal devices, such as mobile end devices of a person walk-
ing in the area. In addition or alternatively, the control
unit 3 may receive the moisture information from a weath-
er forecast station (weather station).

[0129] Alternatively or additionally, the local control
unit 8 of at least one, in particular of each, of the two
luminaires 2 is configured to control the light emission of
the respective luminaire 2 based on moisture information
on the moisture in the area (that is illuminated by the
lighting system 1 of Figure 3) such that in case the mois-
ture information fulfills the condition regarding the mois-
ture in the area, the local control unit 8 controls the re-
spective luminaire 2 to emit only light of a spectrum com-
prising a reflection probability of light-reflection on water
drops smaller than the probability threshold. The local
control unit 8 may receive the moisture information from
at least one of

- one or more own optional sensor units 5a, 5b, 5¢
and/or a own optional communication unit 6;

- atleast one other luminaire 2;

- one or more optional additional sensor units and/or
an optional additional communication unit 6 that are
arranged outside the luminaires, as described
above; and

- electrical devices, such as mobile end devices of a
person walking in the area.

In addition or alternatively, the local control unit 8 may
receive the moisture information from a weather forecast
station (weather station).

[0130] The local control unit 8 of at least one luminaire
2 may be configured to control the light emission of the
two luminaires 2 based on the aforementioned received
moisture information such that: in case the moisture in-
formation fulfills the condition regarding the moisture in
the area, the local control unit 8 controls the two lumi-
naires 2 to emit only light of a spectrum comprising a
reflection probability of light-reflection on water drops
smaller than the probability threshold.

[0131] For controlling the light emission of another lu-
minaire 2 based on the moisture information, the local
control unit 8 may transmit control information (e.g. an
instruction) to the other luminaire 2. The control informa-
tion is configured to trigger the local control unit 8 of the
other luminaire 2 to control the other luminaire 2 to emit
only light of a spectrum comprising areflection probability
of light-reflection on water drops smaller than the prob-
ability threshold.

[0132] In case the moisture information from at least
one of

- one or more own optional sensor units 5a, 5b, 5¢
and/or a own optional communication unit 6;

- atleast one other luminaire 2;

- one or more optional additional sensor units and/or
an optional additional communication unit 6 that are
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arranged outside the luminaires, as described
above;

- electrical devices, such as mobile end devices of a
person walking in the area; and

- the weather forecast station (weather station),

fulfills the condition regarding the moisture in the area,
the local control unit 8 may be configured to control the
two luminaires 2 to emit only light of a spectrum compris-
ing a reflection probability of light-reflection on water
drops smaller than the probability threshold.

[0133] In case the local control unit 8 may be config-
ured to obtain the moisture information from each other
luminaires 2 (in addition to the moisture information from
the own luminaire 2), the local control unit 8 may be con-
figured to process the moisture information of the two
luminaires 2 and control the light emission of the two
luminaires 2 based on the processed moisture informa-
tion. That is, in case the processed moisture information
fulfills the condition regarding the moisture in the area,
the local control unit 8 may be configured to control the
two luminaires 2 (i.e. its own luminaire 2 and one other
luminaire 2 in the example of Figure 3) to emit only light
of a spectrum comprising a reflection probability of light-
reflection on water drops smaller than the probability
threshold. For example, in case each luminaire 2 is con-
figured to provide a moisture level at its location to the
local control unit 8, the local control unit 8 may be con-
figured to compute based on the moisture levels received
from the two luminaires 2 an average moisture level of
the area of the lighting system. The local control unit 8
may be configured to control the two luminaires 2 based
on the computed average moisture level. That s, in case
the computed average moisture level is above a thresh-
old for the moisture level, the local control unit 8 may be
configured to control the two luminaires 2 to emit only
light of a spectrum comprising a reflection probability of
light-reflection on water drops smaller than the probability
threshold.

[0134] In case the moisture information received from
at least one luminaire 2 (e.g. the own luminaire 2 or an-
other luminaire 2) fulfills the condition regarding the mois-
ture inthe area, the local control unit 8 may be configured
to control the two luminaires 2 to emit only light of a spec-
trum comprising a reflection probability of light-reflection
on water drops smaller than the probability threshold.
[0135] The local control unit 8 may be configured to
control the light emission of the two luminaires 2 based
on the moisture information such that: the local control
unit 8 controls a group of one or more luminaires of the
two luminaires 2 to emit only light of a spectrum compris-
ing a reflection probability of light-reflection on water
drops smaller than the probability threshold, in case the
moisture information fulfills the condition regarding the
moisture in an area associated with the group of one or
more luminaires 2. The aforementioned may be particu-
larly valid, in case the system comprise more than two
luminaires 2, e.g. more than three luminaires 2.
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[0136] Figure 4 shows the spectrum of light that is
emitted by different light sources comprising an LED light
source for emitting white light at correlated color temper-
ature (CCT) of 6500 K, a low pressure sodium lamp, a
monochromatic amber LED light unit configured to emit
amber light and a phosphor converted LED light unit con-
figured to emitamber light. The phosphor converted LED
light unit configured to emit amber light may be referred
to as phosphor converted amber LED light unit.

[0137] Curve C1 of Figure 4 shows the spectrum of
light emitted by an LED light source for emitting white
light at correlated color temperature (CCT) of 6500 K.
Curve C2 of Figure 4 shows the spectrum of light emitted
by a monochromatic amber LED light unit configured to
emit amber light. Curve C3 of Figure 4 shows the spec-
trum of a phosphor converted LED light unit configured
to emit amber light. Curve C4 of Figure 4 shows the spec-
trum of a low pressure sodium light unit, which is an ex-
ample of a sodium vapor lamp light unit. Curve C5 of
Figure 4 shows a luminosity function indicating the aver-
age spectral sensitivity of human visual perception of
brightness for different wavelengths. The luminosity
function may be referred to as luminous efficiency func-
tion or as V-Lambda-Curve. Curve C6 of Figure 4 shows
the reflection probability of light-reflection on water drops
of light for different wavelengths.

[0138] The horizontal axis (x-axis) of the graph of Fig-
ure 4 corresponds to the wavelength in nanometers (nm).
For curves C1, C2, C3 and C4, the vertical axis (y-axis)
of the graph of Figure 4 corresponds to the relative emis-
sion intensity. For curve C5, the vertical axis of the graph
of Figure 4 corresponds to the average spectral sensi-
tivity of human visual perception of brightness. For curve
C6, the vertical axis of the graph of Figure 4 corresponds
to the reflection probability of light-reflection on water
drops respectively the scattering probability of light-scat-
tering (normalized to a wavelength of 460 nm).

[0139] The reflection probability of light-reflection on
water drops and the scattering probability of light-scat-
tering on water drops are direct proportional. That is, the
higher the reflection probability of light-reflection on water
drops the higher the scattering probability of light-scat-
tering on water drops and vice versa. Therefore, the em-
bodiments of the presentinvention may alternatively use,
instead of the reflection probability of light-reflection on
water drops, the scattering probability of light-scattering
on water drops as a value for controlling light emission
of the at least one LED-LS by the control unit of the light-
ing system. In other words, the control unit may be con-
figured to control the light emission of the at least one
LED-LS based on moisture information on the moisture
at an area such that, in case the moisture information
fulfills a condition regarding the moisture in the area, the
control unit controls the at least one LED-LS to emit only
light of a spectrum comprising a scattering probability of
light-scattering on water drops smaller than a probability
threshold.

[0140] As indicated by Figure 4, the spectrum of the
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LED light source for emitting white light (cf. curve C1)
may comprise its 20% (0.2) relative emission intensity at
about430 nm (nanometers)and about 670 nm. The spec-
trum of the monochromaticamber LED lightunit (cf. curve
C2) may comprise its 20% (0.2) relative emission inten-
sity at 580 nm and 605 nm. That is, the spectrum of the
monochromatic amber LED light unit (cf. curve C2) may
comprise a relative emission intensity greater than 20%
between a wavelength of 580 nm and a wavelength of
605 nm. In other words, the spectrum of the monochro-
matic amber LED light unit (cf. curve C2) may comprise
a relative emission intensity greater than 20% only be-
tween a wavelength of 580 nm and a wavelength of 605
nm. The spectrum of the phosphor converted LED light
unit configured to emit amber light (cf. curve C3) may
comprise its 20% (0.2) relative emission intensity at 542
nm and 670 nm. That is, the spectrum of the phosphor
converted LED light unit configured to emit amber light
(cf. curve C3) may comprise a relative emission intensity
greater than 20% between a wavelength of 542 nm and
a wavelength of 670 nm. In other words, the spectrum of
the phosphor converted LED light unit configured to emit
amber light (cf. curve C3) may comprise a relative emis-
sion intensity greater than 20% only between a wave-
length of 542 nm and a wavelength of 670 nm.

[0141] Asindicated by curve C6, the smaller the wave-
length of the emitted light the higher the reflection prob-
ability of light-reflection on water drops of the emitted
light. That is, when the wavelength of the emitted light is
increased, the reflection probability of light-reflection on
water drops of the emitted light decreases and vice versa.
For example, the reflection probability of light-reflection
is greater for the peak wavelength of the spectrum of the
white light shown by curve C1 than for the peak wave-
length of the spectrum of the monochromatic amber LED
light unit shown by curve C2. The peak wavelength of a
spectrum corresponds to the wavelength at which the
relative emission intensity of the spectrum is 100% (1).
The reflection probability of light-reflection is similar, in
particular the same, for the peak wavelength of the spec-
trum of the monochromatic amber LED light unit shown
by curve C2 and the peak wavelength of the spectrum
of the phosphor converted LED light unit configured to
emit amber light shown by curve C3.

[0142] As shown in Figure 4, the spectrum of the low
pressure sodium light unit (cf. curve C4) is best with re-
gard to the reflection-probability of light-reflection on wa-
ter drops of the emitted light compared to the spectrum
of the monochromatic amber LED light unit and the spec-
trum of the phosphor converted LED light unit configured
to emit amber light. Namely, the width of the spectrum
of the low pressure sodium light unit is smallest. Moreo-
ver, the spectrum of the monochromatic amber LED light
unit is better with regard to the reflection-probability of
light-reflection on water drops of the emitted light com-
pared to the spectrum of the phosphor converted LED
light unit configured to emitamber light. Namely, the width
of the spectrum of the monochromatic amber LED light
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unit (cf. curve C2) is smaller than the width of the spec-
trum of the phosphor converted LED light unit (cf. curve
C3). Nevertheless, as shown by curve C5, indicating the
average spectral sensitivity of human visual perception
of brightness for different wavelengths, although the
spectrum of the phosphor converted LED light unit is wid-
er than the spectrum of the monochromatic amber LED
light unitand the low pressure sodium light unit, the phos-
phor converted amber LED light unit may be used for
implementing the at least one LED-LS of the lighting sys-
tem, in particular the second LED unit of the at least one
LED-LS.

[0143] Therefore, the at least one LED-LS of the light-
ing system according to the present invention preferably
comprises or corresponds to a monochromatic amber
LED light unit configured to emit amber light or a phos-
phor converted LED light unit configured to emit amber
light. In particular, the second LED unit of the atleastone
LED-LS of the lighting system may be a monochromatic
amber LED light unit configured to emit amber light or a
phosphor converted LED light unit configured to emitam-
ber light.

[0144] Figure 7 shows the CIE chromaticity diagram
with two examples of the color range of white light, ex-
amples of a color of amber light of a phosphor converted
LED light unit configured to emit amber light (i.e. phos-
phor converted amber LED light unit) and an example of
a color of amber light of a monochromatic amber LED
light unit configured to emit amber light. The term "CIE
color space" may be used as a synonym for the term
"CIE chromaticity diagram".

[0145] In Figure 7, the curve 71 indicates the black-
body curve. The term "black-body radiation curve" may
be used as a synonym for the term "black-body curve".
It may also be referred to as "Planckian locus" or "black-
body locus". The dots 72 indicate two examples of an
amber color of amber light that may be emitted by a phos-
phor converted LED light unit. The dot 73 indicates an
example of an amber color of amber light that may be
emitted by a monochromatic amber LED light unit.
[0146] Further, in Figure 7, the color range along the
black-body curve 71 indicated by the bold enclosure A1
corresponds to a color range of white light that may be
emitted by light sources according to an EU regulation
for eco-design requirements. The color range along the
black-body curve 71 indicated by the stripped enclosure
A2 corresponds to a color range of ANSI white light.
[0147] Figure 5 shows an example of a relationship
between a reflection probability of light-reflection on wa-
ter drops of light and the wavelength of light according
to an embodiment of the invention.

[0148] According to Figure 5, the reflection probability
of light-reflection on water drops of emitted light is indi-
cated by a relative scattering coefficient. Therefore, the
greater the relative scattering coefficient of a wavelength
of light, the greater the reflection probability of light-re-
flection on water drops of light at that wavelength. The
relative scattering coefficient is in particular a relative
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Raleigh scattering coefficient.

[0149] Figure 5 indicates an example of a possible
probability threshold in terms of a threshold T1 for the
relative scattering coefficient. For example, itis assumed
that the at least one LED-Ls of the lighting system is
configured to emit white light of e.g. a CCT of 6500 K
and, thus, light of a spectrum between 430 nm and 670
nm, in particular between 430 nm and 650 nm or 415 nm
and 665 nm. It is further assumed that the threshold T1
corresponds to the value of the relative scattering coef-
ficient for the wavelength equaling to 540 nm (indicated
by the dashed line in Figure 5). According to that assump-
tions, the control unit of the lighting system is configured
to control the light emission of the at least one LED-LS
such that, in case the moisture information fulfills the con-
dition regarding the moisture in the area, the control unit
controls the at least one LED-LS to emit only light of a
spectrum comprising wavelengths greater than 540 nm.
Namely, when the control unit controls the at least one
LED-LS to emitonly light of a spectrum comprising wave-
lengths greater than 540 nm, then the control unit controls
the at least one LED-LS to emit only light of a spectrum
comprising a reflection probability of light reflection on
water drops smaller than the probability threshold indi-
cated by the threshold T1. For this the at least one LED-
LS may comprise or correspond to a monochromatic am-
ber LED light unit configured to emit amber light or a
phosphor converted LED light unit configured to emit am-
ber light.

[0150] A monochromatic amber LED light unit may be
configured to emit light of a spectrum comprising a rela-
tive emission intensity greater than 20% between a wave-
length of 580 nm and a wavelength of 605 nm. A mono-
chromatic amber LED light unit may be configured to emit
light of a spectrum comprising 20% relative emission in-
tensity at a wavelength of 580 nm and a wavelength of
605 nm. Alternatively, a monochromatic amber LED light
unit may be configured to emit light of a spectrum be-
tween a wavelength of 565 nm and a wavelength of 620
nm.

[0151] Aphosphorconverted amber LED light unit may
be configured to emit light of a spectrum comprising a
relative emission intensity greater than 20% between a
wavelength of 542 nm and a wavelength of 670 nm. A
phosphor converted amber LED light unit may be con-
figured to emitlightof a spectrum comprising 20% relative
emission intensity ata wavelength of 542 nm and a wave-
length of 670 nm. Alternatively, a phosphor converted
amber LED light unit may be configured to emit light of
a spectrum between a wavelength of 527 nm and a wave-
length of 685 nm. For this alternative, the threshold T1
may be moved to the relative scattering coefficient at a
wavelength of e.g. 525 nm. As can be seen from Figure
5, therelative scattering coefficient is only slightly greater
for the wavelength 525 nm compared to the wavelength
540 nm. Thus, in this case the reflection probability of
light-reflection on water drops of the emitted light may be
still acceptable for reducing blinding.
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[0152] Figure 6 schematically shows a lighting system
according to an embodiment of the present invention.
[0153] In particular, Figure 6 shows an example of an
embodiment according to which the lighting system com-
prises three or more street luminaires L1, L2, L3 for light-
ing a street. The above description of the lighting system
of the first aspect and Figures 1 (a), 1 (b), 2 and 3 is
correspondingly valid for the lighting system of Figure 6,
wherein the three streetluminaires L1, L2, L3 correspond
to three LED-LS of the system. The above description of
the lighting system of the first aspect and Figures 1 (a),
1 (b), 2 and 3 is correspondingly valid for each of the
luminaires L1, L2, L3, wherein the respective luminaire
corresponds to the lighting system. In the following de-
scription reference is made to only three luminaires L1,
L2, L3 (shown in Figure 6). This is also valid in case the
lighting system comprises less or more luminaires.
[0154] As shown in Figure 6, each of the luminaires
L1, L2, L3is configured to wirelessly receive information,
in particular moisture information regarding the moisture
of the street area, from a local weather station 61, a mo-
bile end device of a person 62 present at the street area,
a vehicle 63 driving at the street area and the other lu-
minaires.

[0155] The moisture information regarding moisture of
the street area may be locally generate by the lighting
system. For example, the moisture information may be
generated by one or more sensors of at least one of the
luminaires L1, L2, L3 and/or by one or more sensors of
the lighting system arranged extern to the luminaires L1,
L2, L3. The locally generated moisture information may
be provided to each of the luminaires L1, L2, L3 from
either one or more other luminaires L3 and/or an optional
central control unit of the lighting system. Thus, the mois-
ture information may be provided within the lighting net-
work comprising the three luminaires L1, L2, L3.

[0156] Alternatively or additionally, the moisture infor-
mation may be provided from outside the lighting system,
in particular from a data network. For example, the mois-
ture information may be provided to an optional central
control unit of the lighting system and/or to at least one
of the luminaires L1, L2, L3, in particular each of the lu-
minaires L1, L2, L3, from a weather forecast station
(weather station).

[0157] The above description is not limited to a street
area and thus, street luminaires, but is also valid for any
area to be illuminated by a lighting system, wherein the
lighting system may comprise any type of luminaire or
may correspond to any type of luminaire.

Claims

1. A lighting system (1) for providing light to an area,
wherein

- the system (1) comprises:
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- atleastone LED light source (2), LED-LS,
configured to emit white light, and

- a control unit (3) configured to control a
light emission of the at least one LED-LS

- a humidity level greater than a humidity thresh-
old,

- precipitation and/or fog, and

- amoisture level of the ground in the area great-

18

er than a moisture threshold.

3. The lighting system (1) according to claim 1 or 2,
wherein the lighting system (1) comprises at least

(2); and 5 one of
- the control unit (3) is configured to control the - a weather condition sensor unit (5a), in partic-
light emission of the at least one LED-LS (2) ular a precipitation and/or fog sensor unit, con-
based on moisture information on moisture in figured to detect precipitation and/or fog in the
the area such that: 10 area and provide the detection result as the
in case the moisture information fulfills a condi- moisture information to the control unit (3);
tion regarding the moisture in the area, the con- - a humidity sensor unit (5b) configured to detect
trol unit (3) controls the at least one LED-LS (2) a humidity level of the humidity in the area and
to emit only light of a spectrum comprising a re- provide the detection result as the moisture in-
flection probability of light-reflection on water 75 formation to the control unit (3);
drops smaller than a probability threshold; -amoisture sensor (5¢) unit configured to detect
wherein a moisture level of the ground in the area and
- the at least one LED-LS (2) comprises: provide the detection result as the moisture in-
formation to the control unit,
- a first LED unit (4a) configured to emitthe 20 - a communication unit (6) configured to receive
white light, and the moisture information, in particular from a
- a second LED unit (4b) configured to emit weather forecast station, and provide the mois-
light of a spectrum comprising a reflection ture information to the control unit (3).
probability of light-reflection on water drops
smaller than the probability threshold; and 25 4. The lighting system (1) according to any one of the
previous claims, wherein the reflection probability of
- the control unit (3) is configured to control the light-reflection on water drops corresponds to a rel-
light emission of the at least one LED-LS (2) ative scattering coefficient and the probability thresh-
such that: old corresponds to a threshold (T1) for the relative
30 scattering coefficient.
- the first LED unit (4a) emits light, in case
the moisture information does not fulfill the 5. The lighting system (1) according to any one of the
condition, and previous claims, wherein
- only the second LED unit (4b) emits light,
in case the moisture information fulfills the 35 - the second LED unit (4b) is a monochromatic
condition; amber LED unit configured to emit amber light,
characterised in that or
- the second LED unit (4b) is a phosphor con-
- the second LED unit (4b) is configured to emit verted LED unit configured to emit amber light.
40
- light of a spectrum comprising a relative 6. The lighting system (1) according to any one of the
emission intensity greater than 20% be- previous claims, wherein
tween a wavelength of 580 nm and a wave-
length of 605 nm or a wavelength of 542 nm - the lighting system (1) comprises a lens unit
and a wavelength of 670 nm; or 45 arranged to modulate the light emitted by the
- light of a spectrum between a wavelength second LED unit (4b), and
of 565 nm and a wavelength of 620 nm or - the lens unit comprises an improved beam ge-
a wavelength of 527 nm and a wavelength ometry reducing the reflection probability of
of 685 nm. light-reflection on water drops of the light emitted
50 by the second LED unit (4b).
2. Thelighting system (1) according to claim 1, wherein
the moisture information fulfills the condition in case 7. The lighting system (1) according to any one of the
the moisture information informs on at least one of previous claims, wherein
55

- the lighting system is a luminaire,

- the at least one LED-LS (2) corresponds to at
least one LED module,

- the luminaire (1) comprises a driver module (7)
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for driving the at least one LED module, and
- the driver module (7) comprises the control unit

3).

8. The lighting system (1) according to any one of
claims 1 to 6, wherein the lighting system (1) com-
prises two or more LED-LS (2) and each LED-LS (2)
is a luminaire.

The lighting system (1) according to claim 8, wherein

- at least one, in particular each, of the two or
more LED-LS (2) comprises a local control unit
(8) configured to control the light emission of the
respective LED-LS (2) based on moisture infor-
mation on the moisture in the area such that:

- in case the moisture information fulfills the
condition regarding the moisture in the area,
the local control unit controls the respective
LED-LS (2) to emit only light of a spectrum
comprising a reflection probability of light-
reflection on water drops smaller than the
probability threshold; and/or

- the control unit (3) is part of one of the two or
more LED-LS (2) and is configured to control
the lightemission of the two or more LED-LS (2).

10. Thelighting system according to claim 8 or 9, where-

- the control unit (3) is a central control unit that
is configured to receive the moisture information
from a weather forecast station and/or from at
least one of the two or more LED-LS (2), and

- the control unit (3) is configured to control the
light emission of the two or more LED-LS (2)
based on the moisture information such that:
in case the moisture information fulfills the con-
dition regarding the moisture in the area, the
control unit (3) controls the two or more LED-LS
(2) to emit only light of a spectrum comprising a
reflection probability of light-reflection on water
drops smaller than the probability threshold.

11. The lighting system according to any one of claims
8 to 10, wherein

- the control unit (3) is a central control unit that
is configured to receive the moisture information
from a weather forecast station and/or from at
least one of the two or more LED-LS (2), and

- the control unit (3) is configured to control the
light emission of the two or more LED-LS (2)
based on the moisture information such that:

the control unit (3) controls a group of one or
more LED-LS (2) of the two or more LED-LS (2)
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36

to emit only light of a spectrum comprising a re-
flection probability of light-reflection on water
drops smaller than the probability threshold, in
case the moisture information fulfills the condi-
tion regarding the moisture in an area associat-
ed with the group of one or more LED-LS (2).

12. The lighting system according to claim 8 or 9, where-
in

- the control unit (3) is part of one of the two or
more LED-LS (2),

- the control unit (3) is configured to control the
lightemission of the two or more LED-LS (2) and
receive the moisture information from a central
control unit, from a weather forecast station
and/or from at least one of the two or more LED-
LS (2), and

- the control unit (3) is configured to control the
light emission of the two or more LED-LS (2)
based on the moisture information such that:
in case the moisture information fulfills the con-
dition regarding the moisture in the area, the
control unit (3) controls the two or more LED-LS
(2) to emit only light of a spectrum comprising a
reflection probability of light-reflection on water
drops smaller than the probability threshold.

13. The lighting system according to claim 8, 9 or 12,
wherein

- the control unit (3) is part of one of the two or
more LED-LS (2),

- the control unit (3) is configured to control the
lightemission of the two or more LED-LS (2) and
receive the moisture information from a central
control unit, from a weather forecast station
and/or from at least one of the two or more LED-
LS (2), and

- the control unit (3) is configured to control the
light emission of the two or more LED-LS (2)
based on the moisture information such that:
the control unit (8) controls a group of one or
more LED-LS (2) of the two or more LED-LS (2)
to emit only light of a spectrum comprising a re-
flection probability of light-reflection on water
drops smaller than the probability threshold, in
case the moisture information fulfills the condi-
tion regarding the moisture in an area associat-
ed with the group of one or more LED-LS (2).

14. The lighting system (1) according to any one of
claims 8 to 13, wherein each LED-LS (2) comprises
a communication unit for communicating, in partic-
ular wirelessly, with other devices, in particular other
LED-LS (2) of the lighting system (1).

15. A method for providing light to an area, wherein the
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method comprises the steps

- emitting, by at least one LED light source (2),
LED-LS, white light, and

- mindestens eine LED-Lichtquelle (2), LED-LS,
die konfiguriert ist, um weifl3es Licht abzugeben,
und

- eine Steuereinheit (3), die konfiguriert ist, um

20

eine Lichtabgabe der mindestens einen LED-LS
(2) zu steuern; und

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der mindestens einen LED-LS (2)

- controlling, by a control unit (3), alightemission % basierend auf einer Feuchteinformation Uber
ofthe atleastone LED-LS (2) based on moisture Feuchte in dem Bereich derart zu steuern, dass:
information on a moisture in the area such that: falls die Feuchteinformation eine Bedingung be-
zuglich der Feuchte in dem Bereich erfiillt, die
- in case the moisture information fulfills a Steuereinheit (3) die mindestens eine LED-LS
conditionregarding the moistureinthearea, 170 (2) steuert, um nur Licht eines Spektrums abzu-
the control unit (3) controls the at least one geben, das eine Reflexionswahrscheinlichkeit
LED-LS (2) to emit only light of a spectrum von Lichtreflexion an Wassertropfen umfasst,
comprising a reflection probability of light- die kleiner als ein Wahrscheinlichkeitsschwel-
reflection on water drops smaller than a lenwert ist; wobei
probability threshold; wherein 15 - die mindestens eine LED-LS (2) umfasst:
- eine erste LED-Einheit (4a) konfiguriert ist, um
- the at least one LED-LS (2) comprises: das weile Licht abzugeben, und
- eine zweite LED-Einheit (4b) konfiguriert ist,
- a first LED unit (4a) configured to emit the um Licht eines Spektrums abzugeben, das eine
white light, and 20 Reflexionswahrscheinlichkeit der Lichtreflexion
- a second LED unit (4b) configured to emit an Wassertropfen umfasst, die kleiner als der
light of a spectrum comprising a reflection Wahrscheinlichkeitsschwellenwert ist; und
probability of light-reflection on water drops - die Steuereinheit (3) konfiguriert ist, um die
smaller than the probability threshold; and Lichtabgabe der mindestens einen LED-LS (2)
25 derart zu steuern, dass:
- the method comprises controlling, by the con-
trol unit (3), the light emission of the at least one - die erste LED-Einheit (4a) Licht abgibt,
LED-LS (2) such that: falls die Feuchteinformation die Bedingung
nicht erfllt, und
- the first LED unit (4a) emits light, in case 30 - nur die zweite LED-Einheit (4b) Licht ab-
the moisture information does not fulfill the gibt, falls die Feuchteinformation die Bedin-
condition, and gung erfullt;
- only the second LED unit (4b) emits light, dadurch gekennzeichnet, dass
in case the moisture information fulfills the - die zweite LED-Einheit (4b) konfiguriert ist
condition; 35 zum Abgeben von:

- Lichteines Spektrums, umfassend eine re-
characterised in that lative Abgabeintensitat von groRer als 20 %
the second LED unit (4b) is configured to emit zwischen einer Wellenlange von 580 nm
- light of a spectrum comprising a relative emis- und einer Wellenlange von 605 nm oder ei-
sionintensity greaterthan 20% betweenawave- 40 ner Wellenlange von 542 nmund einer Wel-
length of 580 nm and a wavelength of 605 nm lenldnge von 670 nm; oder
or a wavelength of 542 nm and a wavelength of - Licht eines Spektrums zwischen einer
670 nm; or Wellenlange von 565 nm und einer Wellen-
- light of a spectrum between a wavelength of lange von 620 nm oder einer Wellenlange
565 nm and a wavelength of 620 nm or a wave- 45 von 527 nm und einer Wellenlange von 685
length of 527 nm and a wavelength of 685 nm. nm.

Beleuchtungssystem (1) nach Anspruch 1, wobei die
Patentanspriiche Feuchteinformation die Bedingung erfiillt, falls die
50 Feuchteinformation lber mindestens eines infor-

1. Beleuchtungssystem (1) zum Bereitstellen von Licht miert von:

an einen Bereich, wobei
- einem Feuchtigkeitsgehalt, der gréRer als ein
- das System (1) umfasst: Feuchtigkeitsschwellenwert ist,
55

- einem Niederschlag und/oder Nebel und

- einem Feuchtegehalt des Bodens in dem Be-
reich, der gréRer als ein Feuchteschwellenwert
ist.
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3. Beleuchtungssystem (1) nach Anspruch 1 oder 2,

wobei das Beleuchtungssystem (1) mindestens ei-
nes umfasst von:

- einer Wetterbedingungssensoreinheit (5a),
insbesondere eine Niederschlags- und/oder
Nebelsensoreinheit, die konfiguriert ist, um Nie-
derschlag und/oder Nebel in dem Bereich zu er-
fassen und das Erfassungsergebnis als die
Feuchteinformation an die Steuereinheit (3) be-
reitzustellen;

- einer Feuchtigkeitssensoreinheit (5b), die kon-
figuriert ist, um einen Feuchtigkeitsgehalt der
Feuchtigkeitindem Bereich zu erfassenund das
Erfassungsergebnis als die Feuchteinformation
an die Steuereinheit (3) bereitzustellen;

- einer Feuchtesensoreinheit (5¢), die konfigu-
riert ist, um einen Feuchtegehalt des Bodens in
dem Bereich zu erfassen und das Erfassungs-
ergebnis als die Feuchteinformation an die
Steuereinheit bereitzustellen,

- einer Kommunikationseinheit (6), die konfigu-
riert ist, um die Feuchteinformation, insbeson-
dere von einer Wettervorhersagestation, zu
empfangen und die Feuchteinformation an die
Steuereinheit (3) bereitzustellen.

Beleuchtungssystem (1) nach einem der vorstehen-
den Anspriiche, wobei die Reflexionswahrschein-
lichkeit der Lichtreflexion an Wassertropfen einem
relativen Streukoeffizienten entspricht und der
Wahrscheinlichkeitsschwellenwert einem Schwel-
lenwert (T1) fUr den relativen Streukoeffizienten ent-
spricht.

Beleuchtungssystem (1) nach einem der vorstehen-
den Anspriiche, wobei

- die zweite LED-Einheit (4b) eine monochroma-
tische gelbe LED-Einheit ist, die konfiguriert ist,
um gelbes Licht abzugeben, oder
- die zweite LED-Einheit (4b) eine leuchtstoff-
umgewandelte LED-Einheit ist, die konfiguriert
ist, um gelbes Licht auszugeben.

Beleuchtungssystem (1) nach einem der vorstehen-
den Anspriiche, wobei

- das Beleuchtungssystem (1) eine Linsenein-
heit umfasst, die angeordnet ist, um das durch
die zweite LED-Einheit (4b) ausgegebene Licht
zu modulieren, und

- die Linseneinheit eine verbesserte Strahigeo-
metrie umfasst, die die Reflexionswahrschein-
lichkeit von Lichtreflexion an Wassertropfen des
Lichts verringert, das durch die zweite LED-Ein-
heit (4b) ausgegeben wird.
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Beleuchtungssystem (1) nach einem der vorstehen-
den Anspriiche, wobei

- das Beleuchtungssystem eine Leuchte ist,

- die mindestens eine LED-LS (2) mindestens
einem LED-Modul entspricht,

- die Leuchte (1) ein Treibermodul (7) zum An-
treiben des mindestens einen LED-Moduls um-
fasst und

- das Treibermodul (7) die Steuereinheit (3) um-
fasst.

Beleuchtungssystem (1) nach einem der Anspriiche
1 bis 6, wobeidas Beleuchtungssystem (1) zwei oder
mehr LED-LS (2) umfasst und jede LED-LS (2) eine
Leuchte ist.

Beleuchtungssystem (1) nach Anspruch 8, wobei

- mindestens eine, insbesondere jede, der zwei
oder mehr LED-LS (2) eine lokale Steuereinheit
(8) umfasst, die konfiguriert ist, um die Lichtab-
gabe der jeweiligen LED-LS (2) basierend auf
der Feuchteinformation Giber die Feuchte indem
Bereich derart zu steuern, dass:

- falls die Feuchteinformation die Bedingung be-
zuglich der Feuchte in dem Bereich erfiillt, die
lokale Steuereinheit die jeweiligen LED-LS (2)
steuert, um nur Licht eines Spektrums, umfas-
send eine Reflexionswahrscheinlichkeit von
Lichtreflexion an Wassertropfen, auszugeben,
die kleiner als der Wahrscheinlichkeitsschwel-
lenwert ist; und/oder

- die Steuereinheit (3) Teil von einer der zwei
oder mehr LED-LS (2) ist und konfiguriert ist,
um die Lichtabgabe der zwei oder mehr LED-
LS (2) zu steuern.

10. Beleuchtungssystem nach Anspruch 8 oder 9, wobei

- die Steuereinheit (3) eine zentrale Steuerein-
heit ist, die konfiguriert ist, um die Feuchteinfor-
mation von einer Wettervorhersagestation
und/oder von mindestens einer der zwei oder
mehr LED-LS (2) zu empfangen, und

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der zwei oder mehr LED-LS (2) ba-
sierend auf der Feuchteinformation derart zu
steuern, dass:

falls die Feuchteinformation die Bedingung be-
zuglich der Feuchte in dem Bereich erfiillt, die
Steuereinheit (3) die zwei oder mehr LED-LS (2)
steuert, um nur Licht eines Spektrums abzuge-
ben, das eine Reflexionswahrscheinlichkeit von
Lichtreflexion an Wassertropfen umfasst, die
kleiner als der Wahrscheinlichkeitsschwellen-
wert ist.



41 EP 4 265 067 B1 42

11. Beleuchtungssystem nach einem der Anspriiche 8 und
bis 10, wobei - die Steuereinheit (3) konfiguriert ist, um die

- die Steuereinheit (3) eine zentrale Steuerein-
heit ist, die konfiguriert ist, um die Feuchteinfor-
mation von einer Wettervorhersagestation
und/oder von mindestens einer der zwei oder
mehr LED-LS (2) zu empfangen, und

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der zwei oder mehr LED-LS (2) ba-
sierend auf der Feuchteinformation derart zu
steuern, dass:

die Steuereinheit (3) eine Gruppe aus einer oder
mehreren LED-LS (2) der zwei oder mehreren
LED-LS (2) steuert, um nur Licht eines Spek-
trums abzugeben, umfassend eine Reflexions-
wahrscheinlichkeit der Lichtreflexion an Was-
sertropfen, die kleiner als der Wahrscheinlich-
keitsschwellenwertist, falls die Feuchteinforma-
tion die Bedingung bezliglich der Feuchte in ei-
nem Bereich erflillt, der der Gruppe aus einer
oder mehreren LED-LS (2) zugeordnet ist.

12. Beleuchtungssystem nach Anspruch 8 oder 9, wobei

- die Steuereinheit (3) Teil einer der zwei oder
mehr LED-LS (2) ist,

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der zwei oder mehr LED-LS (2) zu
steuern und die Feuchteinformation von einer
zentralen Steuereinheit, von einer Wettervor-
hersagestation und/oder von mindestens einer
der zwei oder mehr LED-LS (2) zu empfangen,
und

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der zwei oder mehr LED-LS (2) ba-
sierend auf der Feuchteinformation derart zu
steuern, dass:

falls die Feuchteinformation die Bedingung be-
zliglich der Feuchte in dem Bereich erfiillt, die
Steuereinheit (3) die zwei oder mehr LED-LS (2)
steuert, um nur Licht eines Spektrums abzuge-
ben, das eine Reflexionswahrscheinlichkeit von
Lichtreflexion an Wassertropfen umfasst, die
kleiner als der Wahrscheinlichkeitsschwellen-
wert ist.

13. Beleuchtungssystem nach Anspruch 8, 9 oder 12,
wobei

- die Steuereinheit (3) Teil einer der zwei oder
mehr LED-LS (2) ist,

- die Steuereinheit (3) konfiguriert ist, um die
Lichtabgabe der zwei oder mehr LED-LS (2) zu
steuern und die Feuchteinformation von einer
zentralen Steuereinheit, von einer Wettervor-
hersagestation und/oder von mindestens einer
der zwei oder mehr LED-LS (2) zu empfangen,
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14.

15.

Lichtabgabe der zwei oder mehr LED-LS (2) ba-
sierend auf der Feuchteinformation derart zu
steuern, dass:

die Steuereinheit (8) eine Gruppe aus einer oder
mehreren LED-LS (2) der zwei oder mehreren
LED-LS (2) steuert, um nur Licht eines Spek-
trums abzugeben, umfassend eine Reflexions-
wahrscheinlichkeit der Lichtreflexion an Was-
sertropfen, die kleiner als der Wahrscheinlich-
keitsschwellenwert ist, falls die Feuchteinforma-
tion die Bedingung beziiglich der Feuchte in ei-
nem der Gruppe aus einer oder mehreren LED-
LS (2) zugeordneten Bereich erfiillt.

Beleuchtungssystem (1) nach einem der Anspriiche
8 bis 13, wobei jede LED-LS (2) eine Kommunikati-
onseinheit zum Kommunizieren, insbesondere
drahtlos, mit anderen Vorrichtungen, insbesondere
anderen LED-LS (2) des Beleuchtungssystems (1),
umfasst.

Verfahren zum Bereitstellen von Licht an einen Be-
reich, wobei das Verfahren die Schritte umfasst:

- Abgeben, durch mindestens eine LED-Licht-
quelle (2), LED-LS, von wei3em Licht und

- Steuern, durch eine Steuereinheit (3), einer
Lichtabgabe der mindestens einen LED-LS (2)
basierend auf der Feuchteinformation tiber eine
Feuchte in dem Bereich, derart, dass:

- falls die Feuchteinformation eine Bedin-
gung bezuglich der Feuchte in dem Bereich
erfillt, die Steuereinheit (3) die mindestens
eine LED-LS (2) steuert, um nur Licht eines
Spektrums abzugeben, das eine Reflexi-
onswahrscheinlichkeit von Lichtreflexion an
Wassertropfen umfasst, die kleiner als ein
Wahrscheinlichkeitsschwellenwert ist; wo-
bei

- die mindestens eine LED-LS (2) umfasst:

- eine erste LED-Einheit (4a), die kon-
figuriert ist, um das weilRe Licht abzu-
geben, und

- eine zweite LED-Einheit (4b), die kon-
figuriert ist, um Licht eines Spektrums,
umfassend eine Reflexionswahr-
scheinlichkeit von Lichtreflexion an
Wassertropfen, die kleiner als der
Wahrscheinlichkeitsschwellenwert ist,
abzugeben; und

- das Verfahren das Steuern der
Lichtabgabe der mindestens einen
LED-LS (2) durch die Steuereinheit (3)
derart umfasst, dass:
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- die erste LED-Einheit (4a) Licht ab-
gibt, falls die Feuchteinformation die
Bedingung nicht erfiillt, und

- nur die zweite LED-Einheit (4b) Licht

comprenant une probabilité de réflexion de
la lumiere sur les gouttes d’eau inférieure
au seuil de probabilité ; et

- 'unité de commande (3) est configurée

abgibt, falls die Feuchteinformation die 5 pour commander I'émission de lumiére de
Bedingung erfilllt; I'au moins une LED-LS (2) de sorte que :
dadurch gekennzeichnet, dass
die zweite LED-Einheit (4b) konfiguriert - la premiére unité LED (4a) émet de la
ist zum Abgeben von: lumiere sil'information sur ’humidité ne
10 remplit pas la condition, et
- Licht eines Spektrums, umfas- - seule la seconde unité LED (4b) émet
send eine relative Abgabeintensi- de la lumiére sil'information sur I'humi-
tat von groRer als 20 % zwischen dité ne remplit pas la condition ;
einer Wellenlange von 580 nm und caractérisé en ce que
einer Wellenlange von 605 nm 15 - la seconde unité LED (4b) est confi-
oder einer Wellenldange von 542 gurée pour émettre
nm und einer Wellenlange von 670 -delalumiére d’un spectre comprenant
nm; oder une intensité d’émission relative supé-
- Licht eines Spektrums zwischen rieure a 20 % entre une longueur d’on-
einer Wellenlange von 565 nmund 20 de de 580 nm et une longueur d’'onde
einer Wellenlange von 620 nm de 605 nm ou une longueur d’onde de
oder einer Wellenldange von 527 542 nm et une longueur d’'onde de 670
nm und einer Wellenlange von 685 nm ; ou
nm. -de lalumiére d’'un spectre compris en-
25

tre une longueur d’'onde de 565 nm et
une longueur d’onde de 620 nm ou une

Revendications longueur d’'onde de 527 nm et une lon-
gueur d’'onde de 685 nm.
1. Systéeme d’éclairage (1) permettant de fournir de la
lumiere a une zone, dans lequel 30 2. Systeme d’éclairage (1) selon la revendication 1,

Systeme d’éclairage (1) comprenant :

- au moins une source lumineuse LED (2),

danslequell'information sur ’humidité remplitla con-
dition si I'information sur I'humidité renseigne sur au
moins I'un parmi

LED-LS, configurée pour émettre une lu- 35 - un niveau d’humidité supérieur a un seuil d’hu-
miére blanche, et midité,

- une unité de commande (3) configurée - des précipitations et/ou du brouillard, et,

pour contréler une émission de lumiére d’au - un niveau d’humidité du sol dans la zone su-
moins une LED-LS (2) ; et périeur a un seuil d’humidité.

- I'unité de commande (3) est configurée 40

pour commander I'émission de lumiére de Systeme d’éclairage (1) selon la revendication 1 ou
I'au moins une LED-LS (2) en fonction des 2, dans lequel le systéme d’éclairage (1) comprend
informations sur ’hnumidité dans la zone, de au moins l'un parmi

telle sorte que :

45 - une unité de détection des conditions météo-
si I'information sur 'humidité remplit une condi- rologiques (5a), en particulier une unité de dé-
tion concernant 'lhumidité dans la zone, l'unité tection des précipitations et/ou du brouillard,
de commande (3) commande 'au moins une configurée pour détecter les précipitations et/ou
LED-LS (2) pour gu’elle n’émette que de la lu- le brouillard dans la zone et fournir le résultat de
miere d’un spectre comprenant une probabilité 50 la détection sous forme d’information sur I'hu-
de réflexion de la lumiére sur les gouttes d’eau midité a I'unité de commande (3) ;
inférieure a un seuil de probabilité ; dans lequel - une unité de détection de I'humidité (5b) con-

figurée pour détecter un niveau d’humidité dans
- 'au moins une LED-LS (2) comprend : la zone et fournir le résultat de la détection sous
- une premiére unité LED (4a) configurée 55 forme d’information sur 'humidité a l'unité de

pour émettre la lumiére blanche, et
- une seconde unité LED (4b) configurée
pour émettre de la lumiere d’'un spectre

23

commande (3) ;
- une unité de détection de I'hnumidité (5¢) con-
figurée pour détecter un niveau d’humidité dans
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la zone et fournir le résultat de la détection sous
forme d’information sur '’humidité a l'unité de
commande,

- une unité de communication (6) configurée
pour recevoir les informations sur I’humidité, en
particulier d’'une station de prévisions météoro-
logiques, etpour fournir les informations sur I'hu-
midité a 'unité de commande (3).

Systeme d’éclairage (1) selon I'une quelconque des
revendications précédentes, dans lequel la probabi-
lité de réflexion de la lumiére sur les gouttes d’eau
correspond a un coefficient de diffusion relatif et le
seuil de probabilité correspond a un seuil (T4) pour
le coefficient de diffusion relatif.

Systeme d’éclairage (1) selon I'une quelconque des
revendications précédentes, dans lequel

- la seconde unité LED (4b) est une unité LED
ambrée monochromatique configurée pour
émettre une lumiére ambrée, ou

- la seconde unité LED (4b) est une unité LED
convertie au phosphore configurée pour émettre
une lumiere ambrée.

Systeme d’éclairage (1) selon I'une quelconque des
revendications précédentes, dans lequel

- le systéme d’éclairage (1) comprend une unité
de lentille agencée pour moduler la lumiére émi-
se par la seconde unité LED (4b), et

- 'unité de lentille comprend une géométrie de
faisceau améliorée réduisant la probabilité de
réflexion de la lumiére sur les gouttes d’eau de
la lumiére émise par la seconde unité LED (4b).

Systeme d’éclairage (1) selon I'une quelconque des
revendications précédentes, dans lequel

- le systeme d’éclairage est un luminaire,

- 'au moins une LED-LS (2) correspond a au
moins un module LED,

- le luminaire (1) comprend un module de pilo-
tage (7) pour piloter au moins un module LED, et
- le module de pilotage (7) comprend I'unité de
commande (3).

Systeme d’éclairage (1) selon I'une quelconque des
revendications 1 a 6, dans lequel le systeme d’éclai-
rage (1) comprend deux ou plusieurs LED-LS (2) et
chaque LED-LS (2) est un luminaire.

Systeme d’éclairage (1) selon la revendication 8,
dans lequel

-au moins une, en particulier chacune, des deux
ou plusieurs LED-LS (2) comprend une unité de
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commande locale (8) configurée pour comman-
der I'émission de lumiére des LED-LS (2) res-
pectives sur la base d’informations relatives a
’humidité dans la zone, de telle sorte que :

-sil'information surl’humidité remplitla con-
dition relative a 'humidité dans la zone,
'unité de commande locale commande la
LED-LS (2) respective pour qu’elle n’émette
que de la lumiére d’'un spectre comprenant
une probabilité de réflexion de la lumiére
sur les gouttes d’eau inférieure au seuil de
probabilité ; et/ou

- 'unité de commande (3) fait partie de I'une
des deux ou plusieurs LED-LS (2) et est
configurée pour commander I'émission de
lumiere des deux ou plusieurs LED-LS (2).

10. Systéme d’éclairage selon la revendication 8 ou 9,

dans lequel

- I'unité de commande (3) est une unité de com-
mande centrale configurée pour recevoir les in-
formations sur I’humidité d’'une station de prévi-
sion météorologique et/ou d’au moins une des
deux ou plusieurs LED-LS (2), et

- I'unité de commande (3) est configurée pour
commander I'’émission de lumiére des deux ou
plusieurs LED-LS (2) sur la base des informa-
tions relatives a I'hnumidité, de telle sorte que :
si I'information sur I'humidité remplit la condition
concernant '’humidité dans la zone, l'unité de
commande (3) commande les deux ou plusieurs
LED-LS (2) pour qu’elle n’émette que de la lu-
miére d’un spectre comprenant une probabilité
de réflexion de la lumiére sur les gouttes d’eau
inférieure au seuil de probabilité.

11. Systéme d’éclairage selon I'une quelconque des re-

vendications 8 a 10, dans lequel

- I'unité de commande (3) est une unité de com-
mande centrale configurée pour recevoir les in-
formations sur I’humidité d’'une station de prévi-
sion météorologique et/ou d’au moins une des
deux ou plusieurs LED-LS (2), et

- I'unité de commande (3) est configurée pour
commander I'émission de lumiére des deux ou
plusieurs LED-LS (2) sur la base des informa-
tions relatives a I'hnumidité, de telle sorte que :
I'unité de commande (3) commande un groupe
d’une ou plusieurs LED-LS (2) parmi les deux
ou plusieurs LED-LS (2) pour émettre unique-
mentde lalumiére d’'un spectre comprenantune
probabilité de réflexion de la lumiére sur les
gouttes d’eau inférieure au seuil de probabilité,
au cas ou l'information sur I'humidité remplit la
condition relative a ’humidité dans une zone as-
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sociée au groupe d’'une ou plusieurs LED-LS (2).

12. Systéme d’éclairage selon la revendication 8 ou 9,
dans lequel

- l'unité de commande (3) fait partie de 'une des
deux ou plusieurs LED-LS (2),

- I'unité de commande (3) est configurée pour
commander I'émission de lumiére des deux ou
plusieurs LED-LS (2) et recevoir les informa-
tions sur I'humidité d’une unité de commande
centrale, d’une station de prévisions météorolo-
giques et/ou d’au moins une des deux ou plu-
sieurs LED-LS (2), et

- I'unité de commande (3) est configurée pour
commander I'émission de lumiére des deux ou
plusieurs LED-LS (2) sur la base des informa-
tions relatives a I’humidité, de telle sorte que :
si 'information sur ’humidité remplit la condition
concernant ’hnumidité dans la zone, l'unité de
commande (3) commande les deux ou plusieurs
LED-LS (2) pour gu’elle n’émette que de la lu-
miere d’un spectre comprenant une probabilité
de réflexion de la lumiére sur les gouttes d’eau
inférieure au seuil de probabilité.

13. Systeme d’éclairage selon la revendication 8, 9 ou
12, dans lequel

- 'unité de commande (3) fait partie de 'une des
deux ou plusieurs LED-LS (2),

- I'unité de commande (3) est configurée pour
commander I'émission de lumiére des deux ou
plusieurs LED-LS (2) et recevoir les informa-
tions sur I'humidité d’une unité de commande
centrale, d’une station de prévisions météorolo-
giques et/ou d’au moins une des deux ou plu-
sieurs LED-LS (2), et

- I'unité de commande (3) est configurée pour
commander I'émission de lumiére des deux ou
plusieurs LED-LS (2) sur la base des informa-
tions relatives a I’humidité, de telle sorte que :
l'unité de commande (8) commande un groupe
d’une ou plusieurs LED-LS (2) parmi les deux
ou plusieurs LED-LS (2) pour émettre unique-
mentde lalumiére d’'un spectre comprenant une
probabilité de réflexion de la lumiére sur les
gouttes d’eau inférieure au seuil de probabilité,
au cas ou I'information sur I’humidité remplit la
condition relative a ’'humidité dans une zone as-
sociée au groupe d’'une ou plusieurs LED-LS (2).

14. Systéeme d’éclairage (1) selon I'une quelconque des
revendication 8 a 13, dans lequel chaque LED-LS
(2) comprend une unité de communication pour com-
muniquer, en particulier sans fil, avec d’autres dis-
positifs, en particulier d’autres LED-LS (2) du syste-
me d’éclairage (1).
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15. Procédé de fourniture de lumiére a une zone, dans
lequel le procédé comprend les étapes consistant a

- émettre, par au moins une source lumineuse
LED (2), LED-LS, de la lumiére blanche, et

- commander, par une unité de commande (3),
une émission lumineuse de I'au moins une LED-
LS (2) surla base d’informations relatives a I'hu-
midité dans la zone, de telle sorte que :

- si l'information sur I’humidité remplit une con-
dition concernant 'humidité dans la zone, I'unité
de commande (3) commande I'au moins une
LED-LS (2) pour qu’elle n’émette que de la lu-
miére d’'un spectre comprenant une probabilité
de réflexion de la lumiére sur les gouttes d’eau
inférieure a un seuil de probabilité ; dans lequel
- 'au moins une LED-LS (2) comprend :

- une premiére unité LED (4a) configurée pour
émettre la lumiére blanche, et

- une seconde unité LED (4b) configurée pour
émettre de la lumiére d’un spectre comprenant
une probabilité de réflexion de la lumiére sur les
gouttes d’eau inférieure au seuil de probabilité ;
et

- le procédé consiste a commander, par l'unité
de commande (3), 'émission de lumiere de I'au
moins une LED-LS (2) de telle sorte que :

- la premiére unité LED (4a) émet de la lumiere
si l'information sur 'lhumidité ne remplit pas la
condition, et

- seule la seconde unité LED (4b) émet de la
lumiére si I'information sur 'humidité ne remplit
pas la condition ;

caractérisé en ce que

la seconde unité LED (4b) est configurée pour
émettre

- de la lumiére d’un spectre comprenant une in-
tensité d’émission relative supérieure a 20 %
entre une longueur d’'onde de 580 nm et une
longueur d’'onde de 605 nm ou une longueur
d’'onde de 542 nm et une longueur d’onde de
670 nm ; ou

- de la lumiére d’un spectre compris entre une
longueur d’onde de 565 nm et une longueur
d’'onde de 620 nm ou une longueur d’onde de
527 nm et une longueur d’onde de 685 nm.
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