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(57) ABSTRACT

Alighting device fiir notilicauon and/or atmosphcrc creation
is disclosed. 11ie lighung device (100) compnscs at icasi onc
light source (102) arranged for renderin a li ht output. The
lighting device (100) further comprises a detector (104)
arranged for detecting a first orientation of the lighting
device (100) and a receiver (106) fiir receiving a lirst signal
from a first device (110). The lighting device (100) also
comprises a processor (108) arranged lbr generatuig a lira(
light setting based on thc lira( signal and the lirst oricntauon
of thc lighung dcvicc (100). and for controlluig the hght
output of the at least one li ht source (102) based on the first
light setting in order to apply the enerated light setting„
wherein the detector (104) is further arranged for detecting
a user input indicative of a reorientation of the lioghting
device (100), and for dc(ecting a second orientation bases) on
thc reonmitation, and wherein thc processor (108) is further
arranged for gcncrating a second light seuing. bases) on thc
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first sigttal and the second orientation of the lighting devtce
(100), and for controlling the light output of the at least one
li ht source (102) based on the second light settin . w:herein
the light output in thc liras oricntatton ts drill:rent from thc
ltght output in the second oricntatton. Tlus allows a user to
clrange thc oricntauon of thc ltghting device (100) (c.g. by
rotating the lighting device (100)) in order to further control
the light setting of the lighting device (11)(l). 'I'his further
allows the user to control the light notitication setting of the
lighting device (100) or the atmosphere created by the
ltghting dcvicc (100). while thc ltght scnutg rcmaum tn
accoliltlllce wltll tilt: si:ulllg ol tile first rlcvlce (110).
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LIGHTING CONTROL BASED ON
ORIENTATION AND AUXILIARY DEVICE

INPUT

CROSS-REFERENCE TO PRIOR
APPI.I('Al'IONS

llus application ls thc U.S. Nauonal Phase apphcatlon
under 35 U.S.C SS 371 of Intemauonal Applmatlon No.
P("lyiiP20161061010. filed on May 17, 2016, ivhich claims
the benefit of I:uropean Patent Application No 15163949 4,
filed on May 22, 2015 'I'hese applications are hereby
incorporated by reference herein.

11EI,D Oli '11111 INVEN'I'ION

The invention relates to a lighting device and B lighring
system fi&r notification and/or atmosphere creation by gen-
cratulg a hght sctuug. Thc invention also relates to a method
of ctuitrollhlg B hghtulg ih:vlcc lol nollltcafion Bnd/ol Btnlo-
spherc creation by gmlcraung a hglu ac/ling. The invmltion
further relates to a computer program product for perfornl-
hlg thc nlcfi&od

BACKGROUND

I'uture and current honte and professional em ironnlents
will contain a Large number of lighting devices for creation
of ambient, atmosphere, accent or task fighting. These
controllable lighting devices may be controlled via a (wlre-
lcss) nctworl or vta physical ulteraction with thc control-
lable lighting device. An cxmnplc of s lighung device &liat

nlay be controlled via physical interaction is disclosed in
patent application WO20060311135AI. wherein the hght
emission of a portable lightmg device is based on the
orientation of the lighting device. The increase of (portable)
smart lightin devices ln home and professional environ-
menis;md thc cmergencc ol thc lntcrnct of tlungs provide
nt:w hltcldctlon pttradlgnls Iol hghtulg conti'Cl.

Patent application I.JS 20090122571 A I discloses a snlart
li ht contn&lier for transnlitting light conunand signals to a
snlart light, ivhtch compnses a processing device coidigured
to receive RF conuuand si naia and generate corresponding
information indicator control signals that are transferred to
an ulformat ton indicator couftgurcxI to dtsplav infomlation.
Thc processing device may bc associated with ml onmltation
sensor to deteunine when the smart light is oriented ul a
particular direction I'or example, the proceasing device uses
the orientation sensor to determine if a first side or a second
side is the top side. If processing device determines rhat the
first side is the top side, and processillg device receives a left
turn signal, the LEDs ol'hc smut( light are controlled to
indicate d left arrow. Alternatively, lf processing device
deternlines that the second side is the top side. and process-
ing device receives the left turn signal, the

l,ill )s

of the snlart
li ht are contmlled to indicate a left arrow As such, the lmht
output in the lirst orientation and the second orientation ls
the same.

SUMMARY Oli 'll IE INVI'.N'I'ION

It is an object of the present invention to provide nev
interaction paradtg/ns lbr no(dieu(ion snd atmosphere cre-
ation 1 is physical lntcracuon with a lighnng devwc.

According to a lirst aspiwt ol the prcsenl ulvenlion the
object is achieved by a hghting device for notification and/or
atmosphere. the hghting device cotnprising

6)j, 1)(2 B2

Bt Ictlst onc hght source Iurtalgcd lor I'cndcl1ng B hghl
outplrt,

a detector arranged for detectin a first orientation of the
lighting device,

a receiver arranged for receivmg a first siytai from a first
device. and

a processor arranged I'or generating B lirst light scuulg
based on thc Iirst signal and the lira( onmltatlon of the
lighting device, and for controlhng the light output of the at

I c least one light source based on the first light setting, &vherein
the detector is further arn&nged for detecting a user input
indicative of a reorientation of the lighting device, and for
detecting a second orientation based on the reorientation,
dnd whcrcnl thc ploccsstn Is fir/her dirtulgcd lol gcncrdtulg

I d second hght set(Big, bdst:il on thc lirst ~ Ignal tuld tho
second orientation of the lighting device, and for controlling,
the light output of the at least one light source based on the
second light setting, lvherein the light output in the first
orientation is dificrent from the light output in the second

Io orientation.
Thc processor dctcrnuncs die hght setuug ol'hc lightulg

dcvicc based on thc orientauon detected by the dc/tutor (e.g.
by a gymscope. an acceleronleter, a magnetometer, etc ) and
the first signal received fmm the first device I'his allo&vs the
pmcessor to generate the light setting such that it is in
accordance with. fi&r example„a mode of operation (e.. a
setting) of the first device. Therefore, the lighting device
may provide hght nottlicanons based on thc first signal
rccctvcd from thc lirst device, or thc hghtulg device msy

Ic create an atmosphere in accordance lvith the mode of
open&tion of the first device. Ihe user may change the
orientation of the ligilting device (eg by n&tating the
lighting device) in order to further control the light setting of
the hefting device. This is advantageous because it allows

&i d user to filrther adlust thc hght nottlicdtiou scuing of the
hghlulg device (for cxdmplc to change the ulfonnatlon
provnlcd by thc lightmg device) or to adlust thc atmosphere
created by the lighting device. ivhile the light setting remains
in accordance with the setting of the first device Another

do benefit of this lighting device is tint a user may mteract with
it in a playful and intuitive way in order to adjust the light
setting, wlule the light scuing rcmauls ul accordmlce with
thc ac&ting of the lira( device.

In an embodiment of ihe lighting device, the processor is
further arranged for generating a plurality of light settings
based on the received first sicnal, and for associating the
plurality of light settings with a plurality of orientations of
the lighting device, and for controllin the fi+t output of the
at least onc hght source based on thc hght sctuug assocrdtcxI

c with a current oricntanon of the hghnng device. In tlus
embodiment, the processor generates B light seuulg lor
ditferent orientations of the li hting device, thereby creating
predefined associations between the hght output and the
lighting dei ice's orientation. The processor may store these

&s predefined associations in a nlemory, which may be advan-
tagix&us biwmise the processor can access the assocmtions
immediately based on the oricntatlou, thcrcby removing thc
niwd for dctcmuning thc hght scttulg based on the first
signal each tiine the orientation changes 1 his may further

ic result in an improved user experience. because it allows a
user to switch more quickly between light settings by
adlustln the orientation of the lightin device

In a further cmbodmlent of the hghtlng device, the
processor is arranged for dctcmlitung a plurahty ol'ight

si scttulgs based on a plurahty of rccctved lirst ~ Ignals, and for
associating the plurality of light settings with a plurality of
orientations of the li hting device. In this enlbodiment. the
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processor gcneratcs muh&pic 1&ghl scum s for muluplc on-
entations of the light&ng device based on multiple signals
received from the first device, thereby creating predetined
associations between the light output and the lighting
device's orientation The processor may store these pre-
defined associat&ons in a memory, which may be advanta-
geous because lhc procissol erin Iicccss lhc &Issi&c&at&ons

im&nod&ately based on thc oricntauon. 0&ercby rmnovu&g the
need ti&r determining the light setting based on the hrst
signal each time the orientation changes 'I'his embodiment Ia

n&ay be hirther advantageous, because it may further allow
the first device to deternune how the light settings should be
associated with the ohentations of the lighti&tg device.

In m& embodnnm&l of Ihe lighting dcvicc, Ihe hghling
ih:v&cc cou&p&1scs II plurahlv ol s&1&lace a&cad, whc&cn& c&ich I

surface area corresponds to an orientation ot the lighting
device '11&e processor &s arranged fbr associating a plurality
of light setto&gs w&th the plurality of surface areas. and for
controllin the li ht output of each surface area according to
its associated light settin The light setting may be applied Io
to only onc surlhcc arcs (e g. only lo Ihc upv,ard facing
surface dree) or multiple 1&ghl ac&lings may be apphcxI to the
plurality of hght settings, each to its own surface area. 1 he
latter is advantageous because a user can see the possible
light settings of the lighting device 'Ibis allows the user to
select a speciTic light setting based on the infomtation
provided via the surface area~.

In an embod&ment ol'hc lighun dcv&ce, d&e processor is
arranged I'or gencrat&ng a dynanuc light seuu&g based on thc
firrt simial and a current orientation of the lighting device, io
the dynamic light setting bemg defined by a sequence of
li ht settings distributed over a plurality of points in time.
l)enemsting a dynamic li ht settin may be advantageous for
atmosphere creation. Furthem&ore, eneratin a dynamic
light scuing may bc advantageous lor nouiicat&on il: for is
cxiunple, a tune-rclatcd 1&ghl scnu»s lo be v&sualizcd via
thc light output ol'he 1&ghting device.

In an embodin&ent of the lighting device, the lighting
device fi&rther comprises an audio rendering elenient
arranged fi&r generating an audio effect, and the processor &s do

further arranged for controlling the midio renderi&tg element
based on tin: current ourn&tauon of the 1&ghting dcv&ce and
Ihe lira& s&gnal. Ihcreby generatu&g Ihe aud&o cfiecl which is
dcpmxlm&t on a current onentation and thc lira& s&~rdl. Tlus
embodiment is advantageous because audio may have an
added value for atmo sphere creation and/or user notiti cation.

In an embodiment of the lighting device. the processor &s

further arranged for controlling the li ht output ofthe at least
one light source further based on tm&e m&d/or date &nlbm&a-

non. Adjusting the 1&ghl output based on lhe t&me and/or day o

may have a pos&uve inliuence on the aunosphere created by
the lightin device l&urthermore, adjusting the light output
based on the time and/or day may be beneficial for not&fi-

cation lightmg created by the li hting device.
In an embodiment of the li hting device. the processor &s &1

arranged for con&roll&ng Ihc hghl oulpul of Ihe al lees! Cnc
1&ghl source such tlrdt thc hght emitted by thc at least onc
1&ghl source compnscs an c&nbixidcd code. The mnbedded
code may be detected by a further device, such as the hrst
device. &vhich allo&vs the huther device to recognize/identify io
the lighting device. Tins may be advantageous because it
may allow the first device to transmit the first signal to the
lighting dc& icc, thereby prov&ding thc hghlu&g device w&lh

thc required inlonnauon for sctung Ihc 1&ghl oulpul relative
to thc (plurahty ol) onennil&ons. Ss

In an embodin&ent of the lighting device, the lighting
device fiirther comprises a user interface arranged fi&r

rccc&ving a user uiput. thc user input bc&ng rcprcscntalive of
at least one of the youp comprising:

sclcctu&g the lirst dc& icc from a plurahty ol'ira& dcv&ces,
'1 lid

sclccting a mode ol'operation of lhe lighung dcv&ce,

wherein the processor is further arnsnged for controlling the
light output in accordance with the received user tnput. The
user interface may for example compose a touch-sensitive
device such as a touchpad or a touchscreen„an audio sensor
such as a nucrophonc. a mot&on sensor such as m& acceler-
ometer, magnetometer and/or a yroscope and/or one or
morc buttons for rcce&ving the user Input. Thc advanld c of
tlus embodiment is that it enables the user to select a first
dcvicc. or to select a mode of opcrat&on (such as onk&fi;

switch betv;een a notification mode and an atmosphere
creation mode etc.).

According to a second aspect of the present im ention the
object is achieved by a lighting system for notification
and/or atmosphere creation. Ihc lighnng system comprism .

a lighting device according to the 1&ghtin device of any
onc of lhc above-mennoncd light&ng dev&ccs, and

a first device arranged ti&r transmitting the first signal to
thc lighting device.

In an embodiment of the liahting system, the lighting
system further comprises a proxun&ly detixlor arrm&ged lor
detecting a proximity behveen the first device and the
lighting de& ice. and the processor is further arranged for
em&trolling the light output of the at least one light source in
accordance &vith the fig&t setting if the first device is within
a prixlelcm&ined dctcclcd proxun&ly. In a furllmr mubodi-
ment of the lighting system, the processor is fiirther arranged
fbr sclccting thc lira& dcv&cc Ibom a plurality of lirst dcviccs
based on the proximities of the plurality of first devices,
wherein the processor Is arranged to control the hghl output
of the at least one light source based on the first signai
provided by the selected first device. Determ&ning the light
output of the lighting device based on the proxinuty between
the li htm device and the first device may be advantageous,
bixause &I may allov, a user to bring thc lighung dev&cc and
the first device closer together in order to determine the
funct&onahty ol'hc lighung dev&cc.

According lo a llurd aspect of thc present Invention Ihc
object is achieved by a method of controlling a lighting,
device for notification and/or atmosphere creation. the
method comprisin:

detecting a first orientation of the lighting device,
rccc&vulg a I&is& s&gni&1 f&on& il first deva:c,
gramraluig a lira& light setting based on Ihe lira& s&gnal and

lhc f&r'I or&cnldl&on of lhc l&ghtulg deva:c,
controlling the light output of the at least one light source

of the lighting device based on the first 1&ght setting.
detecting a user input indicative of a reorientation of the

lighting device (100).
delccling a second onentauon based on thc reoricntal&un,
generating a second 1&ghl selt&ng, basixl on thc lira& s&goal

and thc second oncntdlion of the 1&ghtu&g dcv&cc (100).
controlling the light output of the at least one light source

(102) based on the second light setting, wherein the light
output in the first orientation is different from the light
output in the second orientation.

In cmbodimcnls ol'hc method. the method may further
con&pi&sc.

associating a plural&ly of 1&ghl selnngs w&th a plural&ly ol
orientations of the ligiiting device,

storing the associations. and
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controlhng Ihc light output of Ihe at lwist onc light source
based on the light setting associated with a current orienta-
non ol'he lighting devwc.

In mi embodunmit of thc method, Ihc Iirs1 signal is
indicative of an application mnning on the first device. In
this enibodinient, the apphcation (e g. a gaiue application. an
office application, a video application. etc.) naming on the
first device determines how the processor should genemte
the light settings for the onentations of the Iiprtting device.

In mi embodunmit of the method, thc lirst signal is ui

uldicdfivc of d nlodc ol opcIdtiun of thc'. fist device. In this
embodiment. the mode of operation (e o. a thermostat set to
a warm temperature, an alarm clock set to an alarm time. a
lighting device set to a colourful light output. etc.) of the first
device detemiines how the processor should generate the
light settings for the orientations of the lighting, device

In mi embodunmit of thc method, Ihc Iirs1 signal is
indicdiive of a sensor output sigiwl gcnemtcd by Ihc lirst
device In this embodiment. the sensor output signal (e g an
occupancy sensor signal, a temperature sensor signal. an 10

audio sensor signal, etc.) received from the first device
determines hoiv the processor should genemte the hght
settings for the orientations of the lighting device.

In mi embodunmit of the method, thc lirst signal is
indicative of an output signal generau:d by sn application
running on the hrst device In this embodiment, the output
signal aenerated by the apphcation (e g a change in stock
value from a stock tradin application. a Iig)tt recipe from a
video application, a song playin on an nnisic application,
etc.) received from the first device detemtines how the 10

processor should gcncratc the hght settings for Ihc ouenta-
nons of the lighting device.

In an embodiment of the method, the first signal is
indicative of an identifier of the first device In this embodi-
nient, the identifier of the first device (e.g a television 11

identification„an electronic fireplace identification, an
e-reader identification. etc.) determines how the processor
should generate thc hght settuigs for Ihc oucnlatioiw of thc
hghthig ilci ICC.

Accordin to a fourth aspect of the present invention the dc

object is achieved by a computer pmgrain product fiir a
computin device. the computer pmgram product compus-
in computer pro ram code to perform any one of the
above-mentioned methods when the computer program
product is uui on a processing unit ol the computui device.

BRIEF DESCRIPTION OF THE DRAWINGS

lite above, as well as adihtional objects, fwtturcs and
advantages of thc disclosed lighun deviccsT lightm sys- 0

tcms dnd methods. will be bcttcr understood tluuu h the
following illustostive and non-limiting detailed description
of enibodinients of devices and methods, with reference to
the appended dmwings, in which;

FRfi I shows schematically an embodiment of a lighting 11

dcvicc accorduig to the uivcnnon for no/dice/ion and/or
dunosphcrc crcauon by gcucmting a hght scum b ised On 11

lirst signal received from a lirst device,
l1G 2 shoivs scheniatically an embodiment of a lighting

device according to the invention and how a detector may io
detect the orientation of the lighting device;

FIG. 3 slmivs schematically embodiments of lichting
devices Iiccordulg to thc ulvcntiun, whcrcht thc hghling
devices compose a plurahty ol'urlhcc areas corrcsponduig
to orientations of thc hghung dcviccs: Si

FIG 4 shows scheniatically an embodiinent of a lighting
system according to the mvention for notification and/or

almosphcrc crcanon. the lightuig system lurlhcr compnsuig
a proxnnity detector and a memory:

FICi 5 shows schcmancally an cmboihmcnt of a lightuig
dcvicc according to thc uivention, whcrcin the hght scttuig
of the lighting device is based on the orientation of the
lighting device, the first sigital received from the first device
and on the proximity of the first device.

All the fi urea are schematic, not necessarily to scale, and
generally only show parts which are necessary in order to
elucidate thc invention, whcrcin other parts may bc omiuod
or mcrclv suggesu:d.

DETAILED DES('RIPTION OF EMBODIMENTS

FICi I shows schenuiucally an cmboihment of a hghtuig
device It)0 according to the invention for notification and/or
atnxisphere creation I'he lighting device itl(l comprises at
least one light source 102 arran ed fiir renderuig a light
output. The li hting device 100 further comprises a detector
104 arranged for detecting a first orientation of the lightin
dcvicc 100 and a rcceivcr 106 for rccciving a lirst signal
from a lirst device 110. The lighting dcwce 100 also
cmnprises a processor IUU arranged for genensting a first
light setting based on the first signal and the first orientation
of the lighting device ltl(l, and for controllmg the light
output of the at least one light source 102 based on the first
light setting, wherein the detector 104 is further arran ed for
denoting a user uiput indiciitivc of a ri'011cnldnon of thc
hghtiug dcvicc 100, and I'or detecting a second orientation
based on the reorientation, and ivherein
the pmcessor I Ub is funher arranged fiir generatuig a second
light setting, based on the first signal and the second
orientation of the ljgtting device 100. and for controlling the
light output of the at least one i)/It source 102 ha~ed on the
second hghl setnng. wherein Ihc hght output in thc lirsl
Oueulalion is difii:rent from thc light output in thc sioond
Coen/ation. The lighung dcvwe 100 may further comprise a
power source (not shown) or an auxiliary power supply (not
shown) for powering the components of the lighting device
100

The liahting device 100 comprises the processor 108
arranged for rcndcrmg thc hght output ol'hc at least onc
hght source 102 based on the dctccted orientation and thc
rcccivcd first signal. Thc at least onc hght source 102 of thc
lighting device IUU may be any type of light source it)2
arranged for eniittin light. I he lighting device lt)0 inay
comprise an LED licit source, an GLED light source. an
incandescent light source, a fhiorescent li ht source, etc. The
hghting device 100 may be arrangcxl for provxling gcncral
hghIuig. task hghting, dmbimit lighuug. atmosphere hght-
iug, accent hghnng. ctc. 111c hghting device 100 nmy be
installed in a luminaire or in a lighting fixture Alternatively,
the lighting device IUU may be a portable lighting device
100 (e. a hand-sized device, such as an LED cube, an LED
sphere. an object/animal shaped fipttutg device 100. etc.) or
a w eumble lighung dei icc 100 (c.g. a light bracclct. a hght
ncckldcc. Vtc.).

Thc dctcctur 104 is arranged for detecting thc orientation
of the lighting device lilt) 'the orientation refers to a
characteristic regarding the orientation freedom (nill, pitch
and yaw) in the 3D space. FICi. 2 shov s schematically an
embodiment of a lighting device 100 according to the
iuveunon and how thc detector 104 may dctcct Ihc oncntd-
tion of thc hghting dcvicc 100. Thc detixtor 104 may
conlprisc Onc ilr nlotc orlcnldnon sensors (stick Iis Onc 01

nxire accelemmeters, one or more yroscopes, one or more
ouignctoiuctcts, nine or ITKO'c 1111 scnsot'1, onc 01'1010
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conlpdsscs, 010.) ul ordix 10 ilctcrnunc thc ollculilllon of thc
li hting device IUU 1he onentation of the lighting device
100 may be defined by the roll 200, pitch 202 and yaw 204
of the lighting device I UU around the X, Y and I axes llpon
detecting the orientation of the lighting device 100. the
detector 104 may generate a signal in order to conmlunicate
thc orientation to thc processor 108. Thc processor 108
ad)usia the hght output of thc ai least onc hghi source 102
of lhe lighting device 100 based on the detected orientation
and lhe first sigital In a first exmnple. the first signal nlay, 10

for example, be received fmm a television, and upon detect-
ing a 90 degree roll 200. the processor 108 may adjust the
li ht output of the at least one light source 102 to a television
dunosphcrc light aching, wlulc upon dc(ectulg a 180 dcgrcc
roll 200 mid a 46 dcgrix yaw 204. thc processor 108 may
deternline to pmvide a visual indicator of the renlaining
dumtion 0 f the television show by reducing the brightness of
the li hting device IUU as a function of the renlaining
dumation of the television show. In a second example, the
first signal may. for example. be received from a garne 10

console rumuu a racing game imd upon dctccung a 90
degrcm pitch 202, thc processor 108 may adlust thc light
output of lhe at least one light source 102 tn a ganliag
atmosphere light setting, while upon detecting, a 180 degree
roil 200, the processor 108 may determine to prnvide a
visual indicator of the speed of mace car by adjusting the
brightness of the li hting device 100 as a function of the mace
car's speed

lhc receiver 106 of ilm hghung device 100 ls arrmlgcd for
receiving the first signal from the first device. The signal 10

may be any type of signal, message. data packet, etc able to
be transmitted via a conlnnulication protncol 'I'he receiver
106 may receive the message(s). signal(s) or data packet(s)
via any communication protocol (e.g. Wi-Fi. Zi Bee. Blu-
ctooth. DALI, DMX, LSB, power over Ethernet, power luis li
commumcailon, ctc.). Ii may be bcncficial il ihc hghiing
device 100 is arranged for conumuuca(ing via a plurality of
coininunlc'ltlon ch'lnncls/pl'otocols. ihcrcbl''nablulg thc
reception of messages. Signals or data packets front a
plurality of types of first devices 110. 10

The processor 108 may be further armlnged for generating
d plurahty of hght seuings based on thc received first signal,
dnd lor IISSOCIBhng ihc plUraht)'l hghi SciiulgS %1!h

plurality of oocntauons of thc hgluing device 100. Addi-
tionally, the pmcessor 108 may be arranged filr determining
a plumllity of light settings based on a plumllity of received
first signals. The next examples clarify how the processor
108 may associate the plurality of light settings with the
pluldlliy 0f Orlcntdtlons.

In a Iirst cxiunple, ilm first mgnal may bc indicalive of an 0

applmdtion running on the Iirst device, siwh as a social
nledia application, a music application or an image-viev iag
application In this example, each Orientatinn i ~ associated
ivith a light setting related to the application numilig on the
first device. In the example of a first sipml indicative of a ss
music application, thc processor 108 may dctcrnunc to
associate for example a disco hglu seltmg with a first
onmlialion, a pulse hghi schulg pulsing on lhc beat Of thc
music v ith a second orientation and a coklur-chanaing lmht
settin related to the music genre with a third orientation. 10

In 0 second example, the first si nal may be indicative of
a mode of operation of the first device. such ns an HBZAC

system (heating, venulauou, and air condilioning control
system) sct 10 a winter mode, a compuler sei to sleep mode
or an iii ca sct 10 hcdhng loof nlodc. Iu this cxiuuplc, ciich Si
orientation is associated with a light setting related to the
nlode ofoperation of the first device In the example of a hrst

signal indicative ol an oi cn sei 10 heahng food mode, thc
pmcessnr 108 may determine to associate filr example a
temperature light setting (between red light and blue light)
related to the temperature of lhe oven with a hrst orientation,
a timer light settin (reducing the brightness nf the light
output) related to the remaining duration of the heatin
process with a second oncnldiion aud au energv light sciiulg
(bctvvcen green imd real hght) rclatcd io thc energy cun-
sumption of the nven with a third onentation

In a third example. the firrt signal may be mdicative of 'I

sensor output signal genemlted by the first device, such as a
light sensor signal, a humidity sensor signal or a solar sensor
signal. In this example. each orientation is associated with a
hghi scitulg ILlaicd 10 ihc scnsol UUtpUt slgnBl gcncldicd bv
thc lirst dcvicc. In thc example of a first signal inihcahvc of
a hght sensor sig)taf, lhe processor 1()8 may determine to
assnciate for exanlple a light setting conlpensating for a
reduced amount nf detected light with a first orientation, a
light settin complementing the amount of detected light
v ith a second orientation and a copy hght setting copyin
the dctccicd hghi with d ilurd orientatiou.

In a filurih cxamplc, thc Iirst sigoal may bc Indicative of
an output signal generated by an application running on the
first device, such as a change In stock value front a stock
trading application. In this example. each orientation is
associated with a li ht setting reLated to the output siytai
generated by the application rutufing on the first device. The
processor 108 may detcrmule io associate for example a firsl
value of a first stock for d lirst hght settuig with a first
orientation and a second value of a second stock for a second
light setting with a second orientation

In a fifth exanlple, the hrst signal may be indicative of an
identifier of the first device. such as a television, a laptop or
a music system. hl this exanlple. each orientation is asso-
ciated with a hght scitulg rclahxl io Ihc idcuhficr ol thc first
dcvicc. and noi rclatcd io ihe specdic mode of opcrahon of
the lirst dcv ice 110 or application ruru»ng ou ihc first device.
In the exainple of a firs sicnal indicative of a television. the
pmcessor 108 may determine tn associate for example a
warm light setting with a first orientation„a dinuned light
setting with a second orientation and a lights-off setting with
a third oncntation.

Ii should bc noted thai thc above-mcntionixl types of firsl
signals arc examples. and that a person skilled in thc art will
be able to design many ahernative lighting devices 100
arranged for generating light settings based on other types of
first signals v,ithout departin from the scope of the
appended claims.

FICi 3 shows schematically mnboduncnis of lighiulg
dcviccs 300, 302, 304 according to thc invention, wherein
the hghtulg devices 300. 302, 304 compnse a plurahty of
surface areas correspondinc lo nrientations of the lighting
devices 30U, 302, 3U4 In these embodiments, the processor
(not shov,n) is arranged for associating a pfumnfity of light
settings with the plurality of surface areas. Bnd the processor
is arranged Ibr controlling thc light output of each surface
arcs according 10 iis associated light aching. Thc processor
may deicmline to apply thc hghi sctuug to only onc surface
area (e.g only tn the upivard facmg surface area) or to apply
the plurality of light settin s. each to its own surface area
The lightin device 300. 302, 304 may comprise a plurality
of light sources 102, each one or more li ht source 102
dirilngcd for ILnderulg ihc hght OU(put of a sul lace drca. Thc
cube-shapmi hghiing dcvicc 300 illustrated in FICO 3 com-
pnscs 6 surlbcc areas with 6 oricntauous. Ouch surface arcs
corresponding to an orientation nf the lighting device 300
The processor may associate 11 light settings, one light
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set(Big fol each sUrfBcc Bri B. 111O pvliuuul-shaped kgb(Big
device 302 dlustmted In Fifi. 3 comprises 4 surface areas,
each surface area corrcspoudulg to ml oricnlatlon of the
li hting device 302 I'he processor may associate 4 lmht
sctungs with 4 oncntations, one h ht ac(ting Ior each surlacc
area 1 he disc-shaped hghting device 304 illustrated in II I(i.
3 comprises 2 surface areas 306, 308. each surface area
correspondin to an orientation of the lighting device 304.
The processor may associate 2 light settillgs with 2 onen-

111tauons. one hght setting for each surlhcc area. It should be
noted that the above-mentioned lighting devices 300. 302,
304 Illustrate rutlmr than hmlt the mvmltlon, and Ihat those
skilled in the arl will be able to design Inany alternative
lighting dci ices with B plumlity of synunctricdl, non-sym-
metrical, polygonal, curved, etc surface areas

The processor 108 may be armnged for generaring a
dynamic light setting based on the first signal and the current
orientation of the hghting device 100. The dynamic licit
sculng ls a sequence of hght setungs dlstmbuted over a

plurality ofpoints in time. The dynamic fight setting may for
cxlunple be a raulbow colour clli:ct (a change of colour of
the light output of the lighting device )00 over time accord-
ing to the colours of the rainbow) 'I'he dynamic light settiag
nlay be used for atmosphere creation (for example by
gradually Bdjustin the light output of the lighting device
100) or for notification purposes ()ilr example for a count-
down light cllbct, a pulsing hght cllec(, a gradual ulcrcasc/
dixrease in bughtncss/colour, ctc.).

In an embodiment. the lighting device 100 hlrther cont- io
prises an audio rendering element arranged for generatmg an
audio efi'ect 'I'he processor 108 is further arrangcI for
controllin the audio rendering element based on the current
orientation of the hghtin device 100 and on the first signal,
thcrcby gencraung thc audio cficct wluch is dcpmldmlt on li
thc current oumltatlon aud thc Iirst signal. 11&c midlo rml-
dering element may Ibr example be a speaker, a vibration
nlolor. etc The processor )tfg may provide the audio effect
in accordance with the light setting The lighting device 100
may for example receive the first signal from B wearher do

station. the hrst signal indicatin that the sun is shining The
processor 108 may dctemunc (o associate a warm. dynmnic
hgh( scuulg and a rclaxulg midio cllec( (c.g. thc sound of
waves) to a lira( ouentauon. mid to associatea sky blue h ht
settin and a natural audio effect (e g. the chirping of birds)
to a second onentation In another example. lighting. device
100 may receive the first signal from an alarm clock, the tirst
signal indicating a wal e-up time. The processor 108 may
de( crmule to Bssoctlitc B lira( wake up hght setting and a lira(
audio alii:ct (c.g. a wcckday setting with d bught light selling o

dud cical souud9) Io d first oucuultniu. Bud Io iissoclatc II

second v ake-up hght settmg and a second audio e)feet (e g.
a weekend setting with a slow. gnldual light increase and
calm sounds) to a second orientation. Additionally. the
processor 108 may be armnged for controlling the audio s.
Icudcllug clculcut 9Uch thB( thc BUdlo cllcct coulpllscs Bu

mubedded code. Thc cmbcddcd code (e.g. ulfonna(lon pack-
ets mnbedded in thc audio ellbct) may be comprised ul thc
audible sound emitted by the audio rendering element. It

may be desired that the coding is imperceptible for users that io
are interested in the auditory function of the lighting device
100. so the embedded code may be comprised in inaudible
sound cmluixl by the audio rcndcung clcmcnt. The cmbcxt-

code may be dc(ected by thc Iirs( device 110, thcrcby
providulg to thc Iirs( dcvicc 110 information about, for si
example, the selected light setting and/or the orientation of
the lightin device )00

In an cmbodimcn(. thc processor 108 is I'urthcr arranged
for control iing the light output of the at least one light source
102 further based on umc and/or date informauon. The
lighting device (00 nlay for example be used as a sleep-light
dud BwiikC-Up light bd9eil Ou 9 fiIS( 9lguBl ICCCivix! flout thc
a)ann clock and the time of day. In the evening, the lighting
device 100 may provide a plurality of sleep-light settings
(eg a gradual shift front blue to red light setting. a dim
setting. etc.) upon receiving a signal from the alarm clock,
while thc same hgh(ulg devwc 100 may I'unction as a
v ake-up light, wherein the lightmg device 100 may provide
a plurality of wake-up light settings (e.g a snooze hghl
settiag, an extended snooze light setting, a very bright light
scuulg, ctc.).

In an embodiment. the processor 1()8 is arranged fbr
controlhn the light output of the at least one hght source
)02 such that the light emitted by the at least one hght source
102 comprises an embedded code. The embedded code (e.g.
infilrmation packets cmbmklml ul thc hght emission) may bc
comprised in the visible light emitted by the at least one light
source 102. It may bc desired tlrdt thc codulg Is impercep-
tible for users that are interested in the illunlination function
of the lighting device 100. 'Ihe embedded code inav be
detected by the first device 110. thereby providmg to the first
device 110 information about. for example. the selected light
setting Bnd/or the orientation of the li /Citing device 100.

In an cmboihmcnt. the hghting device 100 further com-
pllscs II Uscl ultcrfacc dirdugci! for rccclvulg B User ulpun
'I'he user interface may for example conlprise a touch-
sensitive device such as a touchpad or a touchscreen. an
audio sensor such as a nlicrophone for detecting voice
conunands, a motion sensor such as an accelerometer and/or
a gyroscope and/or one or more buttons for receivin the
user ulpuu Thc user input may bc reprcscntatlvc ol sclcctulg
the Iirst device 110 from a plurahty of first devices 110 (e.g.
vul sclixtulg a Iirst dcvwc 110 on a touchscrcen ol'he
lighting device 100) or selecting a mode of opemtion of the
lighting device 100 (eg swilchisg benveen a notification
mode and an atmosphere creation mode v ith a button). The
user interface may be further arranged to enable to the user
to dc(ine how the hght settulgs arc associated with thc
oumltatlons, thcrcby provuling the advantage that a user
may dcterminc (hc lighnng dcvmc's behaviour.

'I'he lighting device 100 may be fiirther arranged fbr
receiving user input signals from a further device 'lhe
further device. for example a smartphone. a smart watch,
smart glasses, a laptop, etc., nlay be arranged for receivin
the user input, whcrcin Ihe user ulput is lulu(ex) to, for
example, a selection of the first device 110 I'rom a plurah(y
of Iirsl dcvlccs 110, n selection of a mode ol operation of the
lighting device IUO, an input related to associating light
sctthlgs with ol'Icirtatlons, ctc.

The li hting device 100 may be further arranged for
conununicating with at least one further li htlng device. The
hghtiug dcvicc 100 may, Ihr cxamplc, commulucate thc
associations made between thc ouentauons and Ihc hghl
seltings ul order to *copy'hc behaviour ol'he hghtulg
device IOU to the further lighting device 'Ibis allow:s a user
to orient the lighting devices differently. thereby enabling,
the user to for example perceive an atmosphere setting from
a first lighting device and a notification setting from a second
hghlulg dcvicc. Additionally or a)(amatively, thc lightulg
dcvicc 100 may conunumcatc its currmlt hght scuing to (hc
Iiir(hcr lighting dcvicc. allowing thc further hghung device
to copy the current light setting of the first lighting device
This is beneficial because it allolvs a user to control the light
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output ol a plural&ty of l&ght&ng dcv&ccs by ma&upulatulg thc
orientation of the lighting device 100

I IC& 4 sho&vs schenlat&cally an embodiment of a lighting
systenl 4(IO according to the invention for notification and/or
atmosphere creat&on. As &llustmlted in FICi. 4. the lighting
system 400 may further comprise a memory 402 arranged
for sionng thc oncutations of Ihc hghling device and the
light seuings assoc&ated therewith. The memory 402 nuiy be
comprised in the lightmg device 100. Altemativelv, the
nlemory 402 nlay be comprised in a further device (not ia
shoivn). Such as a hub or a bridge connected to the lighting
device 100 v&a a communication netvvork.

As illustrated &n FICi. 4. the lighting system 400 may
further compnsc a proxun&ty dcteclor 404 arrangu! for
dcu ctulg a proxun&ty between the lirst dev&ce 110 and thc
li hting dev&ce ill(l In th&s en&bodiment, the processor 108
is h&rther arranged for controlling the light output of the at
least one light source 102 in accordance with the light setting
if the first device 110 is within a predetermined detected
proximity. Additionally or alternatively. the processor 108 Io
may be further arrm&gcd lhr sclcciing thc first dev&cc 110
from a plural&ty of lirst dev&ccs 110 based on the proxim&t&cs
of the plunlhty of first devices lit). wherein the lighting
device 10(l &s arnlnged to ctmtnll the light output nf the at
least one light source lt)2 based on the first signal prov&ded
by the selected first device 110. The proximity detector 404
may be comprised in the hghtin device 100, in the hrst
dcvicc 110 or ul a further device. Thc proxinuty may bc
dcu cled based on, lhr example. the rcccived s&goal strength
(l1SS) of the first sig&tal (IISS), near field communication lo
(NIT ) between the lighting device lit) and the first dev&ce
I l(l, location data from an indoor positioning system or any
other type of pmxunity detection system. An example of a
lighting system 400 wherein the light setting is determined
based on thc proxim&ty bctwixn thc lira& device 110 and the li
lighting det &cc 100 &s Illustrated ul FICC 5. In this exinnple,
thc proxumty detector 404 &s compr&sed ul a (lx&mc) pos&-
tionina system (not shown) (e.g an RF-beacon positioning
system) that monitors the location of the devices coiulected
to the positioning system. Based on the location dam the do

positioning system may communicate to the lighting dev&ce
100 which lirst dev&cc 110 &s ul its closesi proxunity. In thc
example of FICi. 5, a wcarablc dcv&ce 502 &s in closer
proximity (502sc504') to thc lightulg dcv&ce 100 tlrdn a
washing machme 504 l3oth the washing machine 504 and
the wearable device 502 may transmit a first signal to the
lighting device 100. The processor (not shown in FICi 5) of
the lighting device 100 may determine, based on the prox-
imity 502', 504'o sehxt the wcttmblc device 502 and to
control the 1&ght output based on thc first s&gnal rcccivcd o

from the w ca ra hie devwc 502. Thc wc arabic device 502 may
be. for example, a smart watch The lighting device l(l(l may
receive one or more first s&gnals from the wearable dev&ce
502 and assoc&ate light settings with orientations For
example, the lig&ht&ng device 100 may receive one or more ss
sigruils lola&cd to the hcutbcttt of thc person v,caring thc
smart watch m&d onc or morc s&gnals rois&cd to a social
media notiiication prov&dcd to thc user via lhc smart watch.
'I'he processor of the lighting device I (fii may deternline to
associate the heartbeat of the user tvith a first orientation and to
a first light setting (e. a pulsin red li ht) and the soc&al

media notifications with a second orientation and a second
hght sot&Big (c.g. Bn hu:rcBsc ul bnghulcss Bnd sBO&ration of
thc light for each not&(ical&on). yt&hcn the user moves the
lighting device 100 closer towards thc washing mimhu&e si
504. the processor of the lighting device 100 may determine
to associate the renlaining duration ot the washing progranl

wilh a lira& orientation;md a lirst light sett&ng (c.g. a decree ac
in brightness based on the remainmg duration) and to
associate the power consumption or water consumption of
the v lshing machine 504 v ith a second orientation and a
second light settin (e.g, adjustin the bri htness relative to
the power consumption and adjusting the saturation of blue
1&ghl rclativc to the water consumpt&on).

It should bc no&cd Ihat thc above-ment&oned embodiments
illustnlte rather than limit the invention, and that those
skilled in the art &vill be able to design many alternative
embodinlents &vithout departin from the scope of the
appended claims.

In the claims, any reference signs placed between paren-
thcscs slmll not bc construed as linuting thc clmm. Usc of thc
verb '*compnsc" aiul its conjugat&ons docs not exclude thc
presence ot elements or steps other than those stated in a
cia&m I'he article 'a" or "an" preceding an element does not
exclude the presence of a plurality of such elements 'the
invention may be implemented by means of hardware com-
prisulg severai distinct elements„and by means nf a suitably
progranuned computer or process&ng un&t. In thc dcv&cc
clduu cuunlcldthlg scvcn&l nu:dns, scvcl'ill of those a&caus
may be embodied by one and the same item of hardware
1'he nlere fact that certain measures are rec&ted in nn&tually
diiferent dependent claims does not &nd&cate that a combi-
nation of these measures cannot be used to advantage.

Thc ulvcntion cia&med is:
I A hghtulg device (100) for notilicat&on a&xl/or atmo-

sphere creation for a lighting system comprising a first
device (110) arnlnged for transmitting a first s&gnal to the
lighting device (100) and a proximity detector arranged fbr
detect&n a proximity between the first device (110) and the
lighting device (100), the lighting device (100) comprising:

at least onc light source (102) arranged lhr rcndcnng a

light UU&pub

a detector (104) arranged for dc&ecting a lira& oriental&on
of the lighting device (100),

a receiver (106) arnlnged for receiving the first signai
from the first device (110)„and

a processor (108) arranged for enerating a first light
ac&ting based on thc lira& s&goal and thc iirst oriental&on
of thc lighting dcvicc (100), and for controlling thc
light output ol tht: at Ici&st out: hght source (102) basod
on the first light setting if the hrst dev&ce ( I I I)) is within
a predeternlined pmximity of the lighting device (I Ot)),
wherein

the detector (104) is further arranged for detecting a user
u&put indicative ol'a rcoricntat&on ol'hc light&ng dcv&cc

(100), and for dctcctulg a second oncntauon based on
thc Icollcutation. Bnd wht:Ical

the processor (108) is further arranged for generating a
second light settina. based on a second signaI from a
second device and the second orientat&on of the lighting
device (100). and for controlling the hght output of the
at least one hght source (102) based on the second hght
ac&ting if thc second device (110) is w&thu& thc prctlc-
tcnnulcd proximity ol'hc l&ght&ng device (100).
wherein the fight output &n the first orientation is
ditferent fronl the liaht output in the second orientation

2 The lighting device of claim 1. wherein the processor
is further arranged for generating a plurality of light settings
based on thc rcccived lira& sig&rdl, and I'or associaung thc
plurahty of hght sett&ngs wiih a plurality ol onentanons of
the 1&ghtulg device, nnd for conuoll&ng thc l&ght output of thc
at least one light source based on the light settmg associated
with a current orientation of the hghting device
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3. The lighting dcvtcc ol'laim 2, wherem the processor

is arranged for deternuning a plurality of light settings based
on d plurality of rix mvcd Iirst mgimla. dnd for associaung the
plurality ot'ight settings with a plurality of Orientatioils of
the lighting device.

4 qhe li hting device of claim I, wherein the lightiag
device comprises a plurality of surface areas. wherein each
surface area correspoiids to an orientation 01 the lighting
device, and it herein the processor is arranged for associating

i it
a plurality of light settings with the plurahly of surface areas,
and wherein the processor is arranged for controlling the
light output ol each surlacc arcs accorduig Io its assocuited
light settin .

5. The hghting device ol'lauu I, whcrcm Ihe processor
is arranged for genemstmg a dynamic light setting based on
the first signal and a current orientation of the lighting
device. the dynamic light setting being defined by a
sequence of livght settings distributed over a plumlity of
po ilim ill Iillitv

6. The hghting dcvtcc ol'laim I, wherem Ihe hghling
device fiirther comprises an audio rendering elenient
arranged for generating an audio effect, and wherein the
pmcessor is further arranged for controlling the audio ren-
dering elenient based on a current orientation of the lighting,s
device and the first signal, thereby genemting, the audio
cffccl which is dcpmidmit on Ihe current omenlalion and thc
first digital.

7 1 he lighting device of claim I, tvherein the processor
(108) is further arranged for controlling the light output of si,
the at least one hght source (102) further based On time
and/or date information.

8. The lighting device of claim I, wherein the processor
is arrdngixi for controlling thc light oulpul of tlm al less! One
light source (102) such that Ihc light cmtucd by Ihe at least
one light source compnses an embedded code

9 qhe li hting device of claim I, wherein the lightiag
device fiirther comprises a user interface arranged fiir
receiving a user input. the user input bein. represenmtive of
at least one of the group comprising:

selecting thc Iirsl device I'rom a plurality of Iirsl devices,
and

selecting a mode of operation of the lighting device.
wherein the processor is further arranged for controlling the
li ht source in accordance with the received user input

10. A lightin system for notification and/or atmosphere
creation. the lighting system comprising:

d liJtttttg d0 vlcc Bccordilig 10 Ilic I iglililig dc vlcc ill c1a tilt
1. alii!

a first device arranged Ihr umismitting the Iirst signal to
tile liglilillg device.

11. The li hting device of claun 1. wherein the lighting
device comprises the proximity detector.

12. A method of controllin a lighting device for notifi-
cation and/or atmosphere creation. the niethod comprising

dclccling a Iirsl ormntauon of the lighting device.
rcccivilig d Iirst sigtldl ftutti B Ilrst dcvicc,
detecting a proximity between a first device and the

lighting device,
genemsting a first light setting based on the first signal and

the first orientation of the lighting device,
conlrolling thc hghl ouipui Of the al least onc light source

of thc ltghtuig dcvwe based on Ihc Iirst hght setting if
the first device is ivithin a predeternuned proximity of
thc lighting dcvicc.

delccling a user uiput mdicalivc ol a rconmilalion of Ihc
lighting device,

detecting a second orientation based on the reorientation,
genemsting a second li ht settmg. based on a second signal

from a second device and the second orientation of the
lighting device,

controlling Ihe liglu output of the at least onc light source
be sexi on lhc second light selling if the second device is
witlun Ihc predetermined proximity of the lighluig
device, wherein the light output in the first orientation
is different from the light output in the second orien-
I'I It011.

13. The method of cLaim 12. fiirther comprising:
associaung a plurnhiy ol light sclungs with a plurality 01

orientations of Ihc lighung device,
storing the associauons. mid
controlling the light output of the at least one light source

based On the light setting associated with a current
orientation of the lighting device.

14. The method of claim 12, wherein the first signal is
iiidicdlivc til dt lcdsl olit: of llic group cotiiprisitlg.

Bti BppliCalitill rillllulig Oti lliC IirSI ih:ViCC,

B triode of oper'iuioii of llic Iirsl ilcv ice.
a sensor output signal genemsted by the first device.
an Output signal generated by an application rumiing on

the first device, and
an identifier of the first device.
15. A computer progriun product ffir a computing device.

thc computer progrmn product compnsing computer pro-
gram code to pcrfonn the method ol'laim 12 when thc
computer program product is run on a processing unit of the
computing device

t t t
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