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or morc Image scg/acute within thc ulput Image (S22),
iucludulg detcnninulg a shape of each ol'hc onc or more
inlage segments (S23): determining a respective color and/or
brightness level of each of the one or nlore identified ilnage
segments: determining a shape associated v ith each of a one
or more luminaires present within the environment: match-
ing the shape of each of the one or more identified image
segments to the shape associated with a rcspccnvc one of
said lununaires or a rcspcctive group ol'he lununmres
(S25), and for each respective of the one or more identified
lnnlgc scgnlcnts, conti'oiling thc respective hunulau'c ol'roupof luminaires to emit light with a color selected based
on the color of the respective inlage segment and/or with a
brightness level selected based on the brightness level of the
respcctivc Image segment (S26).
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1

GENERATING A LIGHTLNG SCENE

CROSS-REFERENCE TO PRIOR
APPI I(:A'I'IONS

llns dpphcation is the U.S. National Phase application
under 35 U.S.C. BS 371 of Inicmauonal Apphcauon No.
P('1/I,F2016/077075. filed im Nov. 9, 2017, which claims
the benefit of I:uropean Patent Application No 151134032 7,
filed on Nov. Il. 2015. These applications are hereby
incorporated by reference herein.

'I'I I('I IN I(:A I. III I Il.l)

The present disclosure relates to a process for generating
a lighting scene based on an image such as B photograph
sclccied by a user.

BACKCiROUND

"Connected hghting" refers lo a syslcm of luminaircs
winch arc controllcsI not by (or noi Only by) a traditiollal
wired, electrical on-off or dimmer circuit, but rather via a
wired or more often wireless network using a digital conl-
nnmication pmtocol I'ypically. each of a plurality of lumi-
naires. or even individual lamps within a luminaire. may
each be equipped with a wireless receiver or transceiver for
rimeivulg lighting conlrol commands Irom a hghling conlrol
dcvicc accordin lo a wireless networking prolocol such as
/i iiee. IX'I-I'I or Bluetooth (and optionally also for sending
status reports to the lighting control device using the wire-
less networking protocol) lior instance the lighting contml
device may tal e the form of a user temlinal, e.g. a portable
user terminal such as a smartphone, tablet. Lsptop or smart
w dich, or a static user lernunal such as a desklop computer
or wirelcss wall-panel. Iu such cases thc lightul control
comnumds may ongiualc Irom a hghlulg conlrol apphcalion
("app") running on the user terminal, based on user inputs
pmvided to the application by the user through a user
interface of the user terminal (e.. a touch screen or point-
and-click interface). The user device may send the lighting
control conuuands to Ihe luminaircs direclly, or via an
iniermcdialc device such as a wireless router, access poull or
hghling budge.

It is knov n to use a connected lighting system to generate
a lightinn scene based on an unage selected by a user. 'I he
image could be a still ima e or moving image. It could be
a captured image (photograph or filmed video) or could be
a user created Image (cg. drawul or imimalion). In such
cases lhc hghlulg control Bpphcillliul sanlph:s ( picks ) lhc
colour and/or bnghtncss values I'rom one or morc poinls or
areas in the inlage, then uses these to set the colour and/or
bri htness levels of the illmnination einitted bv the lumi-
naires providing the livghting scene. For instance the user
may select a scene that has inspired him or her. such Bs an
image ol a lorcst or sunscl, mid Ihe apphcalion scls thc
hghiing based ou tlus so as to recreate filecolours of thc
image mid thcrclbrc rccrcatc thc aunospherc of ihe sccnc
sholvn in the image

In one inlplementation, the lighting, control application
automatically extmscts the dominant colours from the image
and assigns them randomly to individual lightin devices,
thcrcby recreating B hghluig scene givulg a fiml of lllal
shown ui Ihc fudge. In Bnolhcl uuplcnlcnlallon. Ihc hghfing
control application knows the posiuons or al least rclalive
positions of the luminaires w:ithin the em ironment in ques-
tion (e.. Olonl) and nlaps each to a corresponding point in

87,963 B2

thc BUBgc. Ii lien Ilcdm cdch 01 lhc IUBUBBlrcs Bs B hghlulg
pixel" to recreate an approximation of the image in the
environment.

SUMMARY

In lhc conung veal s, conncclixl hghlulg svslcnls Blc
expected to experience a lar e grolvth in terms of the
number of individually controllable colour li ht nodes typi-
cally present in a given environment (e g a given room) 1sor

instance, LED strips already support pixelated control,
mlabling each node lo rmldcr uldivulual colors A big chal-
lenge ls to provide suitable "II+tutg content*'or this large
number of color hghung pixels while al thc same time

I
keepin this simple for end-users

Image based hghtmg, vs hereby a scene is crcatcd based on
an input image such as a photog aph selected by a user, can
enable easy creation of rich lighting scenes by exploitin the

10 availability of billions of images and videos online, the
prolifemtion ofpersonal digital cameras, or indeed any other
source of still or moving digilal Images. As mcntioncd,
current solutions autonlatically extract the dominant colours
Ironl thc unagc ilnd Bast+I lieut randonlly 10 uahvldUdl
lighting devices. This approach gives an impression of the
colours. but not ol'he paucms ul the unagc. Olher solutions
treat each luminaire as a pixel and assign a colour and
brightness to each in dependence on its position, m order to
represent a correspondinu point in the user-selected image

" However, while these solutions recreate something of the
pallem or structure in Ihe image, II is rccognizcd herein Ihal
they are stiil limited. Particularly, the shape of the livghting
dcvicc or hghling cllccl Is nol taken into account.

Accordingly, the present disclosure provides a method ofls
mapping Image sc mcnis lo correspouduig hghling device
shapes.

Accordulg to onc aspect disclosed hereui, thcrc Is pro-
vided method of creating a li hting scene illummating an

«I enviroiunent, the method comprising receiving a still or
nxlving input image: identifying one or more unage seg-
ments v, ithin the input image. including determinmg a shape
of each of Ihc Unc or morc unage scgmcnts, dctemunm a

respective colour and/or brightness level of each of the one
Ur nlolc ulcniliux! Budge scgnlcnuu ih:lcrnunulg d shape
associated with each of one or more luminaires present
willun said cnviroluncni, or with each ofone or more gmups
of said luminaires present lvithin said environnlent; match-
in the shape of each of the one or more identified image
seglueuts to the shape associated with a respective one of
said luminaires or a respective one of said coups of said
IUnunaucs, ilnd Iol cdch rcspccllvc of lhc Onc ol nlolc
identified image segments, controllin the respective lumi-
nairc or group ol'uminaires to emit hghl with a colour

11 selected based on the colour of the respective inlage segntent
and/or with a brightncss Icvcl selected basixl on the bright-
ness level of the respective imane segment

In embodiments. wherein the identification of at least one,
or each, of said image segnlents may be perfornled by using
an image recognition algoritlun to recognize a correspond-
ing oblect or region in the input image.

For exampie. the recognition may be based on the deter-
nuncd shape associated vvtlh each of thc one or more

ss luminaires. the image recognition algorithm searchin the
input image lilr thc corresponding oblcct or regions so as to
be suitable for matching to the shape of the image segntcnts
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In embodunmlts, thc ldcntdicauon ol'at least onc, or each,
of said image segtnents may be performed by receiving a
manual user selection of a user-selected region in the input
image

For example, the user-selected region is either; dmv n
free-form over the input image by a user. or dmwn using a
prcih:Ic'I niincil fornl 11Bvulg Ilscr-vdrlablc size Bn&VCI dlnlcil-
sions. or sclcctcd by a user dragging-and-droppuig a prc-
dehned shape over the input image.

In embodiments, said matching may comprise matching
the shape of at least one, or each, of the identified image
segments to a shape associated with an individual respective
one of said one or more luminaires; and the shape associated
with at least onc, or each, ol the individual respeclivc
lununmrcs may bea shape of thc individual lununmre. or a
shape of a light enlitting or diffusing part of the individual
luminaire, ore shape of a group of light emitting or diffusing
parts of Ihe individual lununaire

In enlbodiments. said matching may comprise matching
the shape of at least one, or each, of the identified unage
segments Io a shupc associated with an individual respective
one of s md 1u nuns i res, aud the shape Ii ssoctat cd w 1th at least
one, or each, of the individual respective luminaires may be
a shape of a lighting etfect cast by the respective lununaire.

In embodiments. said one or more luminaires may be a
plurality of luminaires: and said matching may comprise
matching the shape of at least one, or each. of the identified
image segmmlts to a shape associated with a group of smd
lununmrcs, and thc associated shape mdy bc a combuied
shape of Ihe group

In enlbodiments. said one or more luminaires may be a
plurality of luminaires, and said one or nxire identitied
image segments may be a plurality of difierent unage
segnlents within the input image; and said matching may
colnprlsc lllatchhlg lhc shtipc of cacll ol lllc otic or lllorc
idcntificd unagc segments to Ihc shape assocrdtcd with a
dill):rmlt respcctivc onc ol'aid luminaircs or a difii:rent
respective group of said luminaires.

In enlbodinlent. the method may further comprise select-
ing said one or more luminaires Jbom amongst a larger
number of lununaires. based on any one or more of: which
dre ul the same room as onc another, which arc ui Ihc stunc
room as a user, wluch nrc wltlun a predetcnnincd proximity
of a user, a manual sclcctiou by a user, and/or w luch are most
suitable tiir scene creation according to one or nxire prede-
termined criteria

In embodiments. the determination ofthe shape of each of
the one or niore image segments may comprise care orizing
thc shape as cithcr a first dwcrctc category ol'hape or a
second discrete category of shape. Ihe first category defining
morc linear. rectungular Imd/or squtirc fonna of shape, while
the second cate ory dehnes more rounded shapes; the deter-
nlination of the shape associated with each of the luminai res
or groups of luminaires may comprise cutegorizin the
shape as either the first category of shape or rhe second
category of slrdpe, and saul matching may comprise nuitch-
ing di least onc, or each, ol Ihe linear image scmnents to a
Juicer one of said 1uminmres or groups on basis ofboth being
linear, an&ffor matching at least one, or each. of the round
image segments to a mund one of said luminaires or groups
of luminaires on basis of both being round.

In embodiments. the determination of the shape associ-
ated with each of tlm luminaircs or group of lununaircs may
be based on any onc or morc of'I usin an ID ol thc luminaire
or ~Cup to look up thc associated shape m a &gita store
nlapping IDs to shapes, determining a inodel of the lumi-
naire, wherein a predetermined shape is assumed to be

dssoclatcd with thc Ilxulcl. Using B cdnlcra Bnd/ol onc ol
more other sensors to detect the associated shape. and/or a
user ulput uldlcatnlg Ihc dssocuuc&l sllapc.

In embodiments, the input image may be selected by a
user.

According Io anolher aspect disclosed hcrcul. Ihcrc is
provided a computer progrmn product comprising code
embodied oil a computer-readable storage medium and
configured so as when nul on one or more processors top

'" perfoml operations in accordance with any of the methods
disclosed herein.

Ac&ordulg to another aspect disclosed hereui, there is
provnlcd a lighting conuol de&ice configured Io pcrffinn
operations in accordance with any of the operauons dis-
closed herein.

BRIEF DESCRIPTION OF THE DRAWINGS

I'o assist understanding of the present disclosure and to
zo show holy embodiments may be put into effect, reference is

made by way of example to the accompanying drawings in
which:

FICi I is a schenlatic illustration of an environment
c&lulppcd with B llghnng s)'stclil,

FICi 2 is a fiow chart of a process for matchuig ima c
seginents to luminaires.

ill(i 2 sholvs an exmnple of shapes being identified based
on an una e, and

FICi. 4 sholvs another exanlple of shapes being identified
IO in an trna e.

DIJJAJJ,J)D DES( RIPJ JON Ol'IMI3ODIMI!N'IS

The following describes a method for creating image-
ls based lighting svenes. according to which thc lhllowulg

steps arc pcrformc&h
a) anpiiring shape-related input from avmlable lightulg

devices and/or their ligJit effects,
b) processing the ims e content to detect pmminent light or

do colour segments in the image fincludlng corresponding
prominent colour values and shapes for those segment),

c) matching pronnncnt unagc scgtnents Io lighting devices
based on sinularilv m shape. and

d) gcneratulg lighting control values for each lighung device
such tlmt the lighting device renders a color pattern
corresponding to the image segnleilt
Optionally, the shapes of a group of lightin devices can

be combined into a single shape
Also, as an altcrndtivc to step fa), thc user can creaie

o sliapcs or drag pre-delincd sluipcs on thc unagc, after wluch
fudge proccssulg ls Bpplicil to cxlrdct lhc hghl ol colol
information from the ims e seginent defined by the shape

I'he shape of the se nlents identified in step (b) may be
based on detecting autonlatically detecting the most promi-

ls neat segments. or automatically detectin prominent image
segments that arc most suitable for matchulg to thc lightulg
device and/or hght ell'cct sliapcs idenufi&xf in step fa). I.e. Ihc
image processing may be optimized towards shapes related
to the shapes associated lvith the im olved or available target

&o luminaires 4. For instance if the lighting control application
knows there are n linear shaped device and m round device,
it will search for n prominent linear segments and m
prominent round segments in Ihc image

FICi I shows a llghtmg system instnllcd or otherwise
ss disposed in an cm lromnmit 2, c.g. un uldoor space such as

a room, or an outdoor space such as a garden or park, or a

partially covered space such as a gazebo. or any other space
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that can bc occupied by onc or more people such as thc
interior of a velucle 'I'he lighting system comprises a
plurality of luminaires 4, each comprising one or niore
lanlps (illunlination emitting elements) and any associated
housing. socket(s) and/or support. A luminaire 4 is a lichting
device for emitting illumination on a scale suitable for
illunuiiating an cnvlronmcnt 2 occupiable by a user. For
cxtunple, each of thc lumulaircs 4 may take Ihc form of a
ceiling mounted luminaire. wall mounted luminaire, wall
washer, or a free standing luminaire (and each need not
necessarily be of the sante type)

Further. in accordance with the present disclosure, the
lunlinaires 4 in the environment 2 comprise lmninaires
luiving substantially diflbrent slrspes. lltc shape considered
hcrmn may be Ihc overall sliapc ol Ihe housing of an
individual lun»naire 4, or the shape of an individual lmht
emitting part (lamp) or the shape of an individual hght
diffusing part of an individual luminaire 4, or the shape of
a roup of light emitting parts or li ht difihisin parts of a

ivan luminaire 4 Alternatively the shape may refer to the
sliapc ol'hc illumine»on cast by Ihe lununmrc 4 w itin» the
cnvironmmll 2.

For instance, in a non-lin»ting example, one or more of
the lunlinaires 4 each take the tiirm of a long, thin strip (e g.
an I .I il ) based substitution fiir a fluorescent tube mniulted on
the ceiling). while one or more others of the luminaires tal e
a circular or at least more rounded foml (e.. a round ceiling
mounted lununairc or Iycc stimdm lmnp with a "blob"
sliapcd difi'user or hght slradc). Embodiments ul the follow-
ing may be described in ternis of strip lighting and round or
blob shaped lunlmaires 4, but it ivill be appreciated that tlus
is not limiting. and alternatively or additionally the lumi-
naires 4 in question may comprise one or more substantially
triangular luminaires 4. hexa onal luminaires 4. star-shaped
llllnlnallCS 4, CIC.

lite lighting system furtlmr comprises a ligh»ng control
device 8 in Ihc lonn of a user Iemunal uistallcd with a
lighting control application (or "app") I i.g the user terminal
8 may take the fiinn of a mobile user terminal such as a
smartphone, tablet, laptop or smartwatch; or a static user
terminal such as a desktop cnmputer or wali-panel. The user
terminal 8 compnses a user uitcrl'ace such as a Iouchscrcen
or a point-and-chck interface arrmiged to enable a user 10
(c.g. a user present in Ihc cnviroiuncnt 2) Io provide user
inputs to the lighting contnil application 'I'he user terminal
8 is arntnged to connect to the luminaires via a wired
networkin protocol such as DMX or Ethernet or a wireless
networkin protocol such as ZigBee, Wi-Fi or Bluetooth,
and thcrcby to miablc thc lighting control application to
control the colour and/or bnghtncss ol'hc illununatlon
cnnncd by the lumuialrcs 4 bascxI on thc user mputs. In
accordance with the following techniques 'lo do tlux the
user tenliinal 8 may connect directly to the luminaires 4, or
may connect to them via an intermediate device 6 such. as a
ivireiess router. access point or liJtfing bridge. For instance
the user terminal 8 may connimt Io thc bridge 6 via a Iirst
wireless access technology such as WI-Fi, v,lule thc bndgc
6 I»ill'ollllcct onwards Io Ihc 1»nun»in:s vill II second
wireless access technology such as Zigfiee in this case the
user terminal 8 sends the relevant lighting control cnni-
mands to the luminaires 4 via the bridge 6. and the brid e 6
converts the lightin contrnl commands ibom the first pro-
tocol Io Ihc six'olid.

Altematilcly some ol'hc liuicuoiiality described herein
may be implmncnted on another dcvicc such as the bndgc 6,
or another device such as a dedicated centralized liglitina
controller or a server (comprising one or more server units

at one or morc gcograplncnl sites). E g. ui the case of some
of the application being hosted on a server. the user terminal
6 may send inputs to the server via a wireless muter or
access point. and optionally via a hlrther network such as the
internet. The inputs may then be processed at the part of the
application hosted on the server to genemte the relevant
llghlulg control commmlds which the server may then
forward to the luminaircs 4. Sgaui via thc wireless router or
access point and in enlbodiments the further nenvork Alter-

in natively the server may return information based on the
received inputs hack to the user terminal 8. for the user
terminal 8 to generate the lighting control conmiands to send
to the luminaires 4.

By way ol'xample thc followin mny bc descnbed in
tcmls of control by a lighting control applicauon ruiuun on
the user terminal 8, but it ivill be appreciated that imple-
mentations where part of the functionality is implemented
elsewhere are also possible.

According to teclmiques disclosed herein. the lightin
lo control application on the user terminal 8 is configured to

rcccivc a user input selecting a still unagc (c.g. photograph)
or moving image (c.g. captured I ldco) sclcctcxt by the user
itl, this being an inm e the user 10 wishes to use to generate
a hghting scene. Ii.g this could be an image the user had
downloaded to the user device 8 fmm the Internet. or which
the user 10 has captured through a camera embedded in or
connected to the user ternlinai 8. The lighting control
application then identities onc or morc shapes ui Ihe image.
either by using im image recognition algontluu to dctcci thc

ic shape of one or more objects anikor regions in the image, or
by receiving another user input from the user to select the
shape of an region ivithin the image (e 8 by dmgging-and-
dropping a predefined sllape template over the image or
dmv ing the shape free form).

li Furflmr. the ligh»ng control application is conligured Io
ldcllllfv pic-cxlstnlg shapes ilssocliltcd with soluc ol all ol
the 1ununarws 4 alrendy mat el lcd or otherwise prcscnt in Ihe
environment 2 in question (e.a a given rooni) Ii.g each of
the shapes being identified by the application could be the

so shape of the housin, difl'user, lamp or cluster of lamps
comprised by a given one of the luminaires 4, or even the
shape of a cluster of Ihe lununaires 4. Thc alen»lien/ion of
thc slrspc ol' luminmrc 4 or cluster of luminalres 4 could
bc aclucvcd ui a number ol'ways For example, thc lightulg
control application nlay use knoivn IDs of the lummaires 4
to look up their respective shapes in a look-up table or
database mapping the IDs to an indication of the shape
(v here the look-up table or database may be stored locally
on thc user tcrnuna1 8 or else»herc such as on a scrvcr wluch

o the user Icmunal 8 coiuuxts Io via any suitable wired or
wlrclcss means such as those discussed above) As another
exanlple, the lightin control application may kltow or
look-up (based on their Il)s) a model type of each of the
luminaires 4, and may be preconfigured with predetermined

ss knowledge of the shape of each model. As yet another
cxilnlplc, fllc svstcln illus'onlpIHc onc or nlolc cilnlcras
and/or other seiwors which thc user Icnnlnal 8 may usc to
dc»mt the shape oi' given lununalrc 4 or cluster of
luminaires 4 in the environment 2

ic 'I'he lighting control application then niatches each of one,
some or all of the identified shapes in the image to the shape
of a different respective one of the luminaires 4 nr a diflbrent
rcspcctivc cluster ol'he lunnnaires 4 Preferably tlus may
comprise dctemunuig thc ah»pc associated with each ol a

Si plurahty of lununaires 4 or groups of luminaircs present
within the environment Z. Such that the matching comprises
selecting which of the multiple shapes best matches the
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image segment(s). Alternatively howcvcr « Is also possible
that the process ntay comprise determining the shape asso-
ciated with only one luntmaire 4 in the em ironment 2. such
that the matching coniprises determining v;hether or not the
shape matches the image segment or one of the image
segnlents (i.e. the luminaire is matched to the image segment
on condition thar thc slrdpcs match). Or one of a plurality of
image segments could be matched lo Ihc smgle lunmiairc In
dependence on which Iniage segment hest matches the shape
of luminaire.

Note also that a match herein does not necessarily nteans
the shapes have to be Identical, but rather can also mean the
slmpes are an approximation of one another.

To create thc lightutg sucnc, thc hghtmg control applicd-
uon then samples a colour and/or brightness level from each
of the segments in the image corresponding to the identitied
simper, and controls the illumination fnim the respective
luminaires 4 to match the sar«pled value(s) Again, matching
does not necessarily mean using the exact sampled value(s),
but can also refer to an approximation. For example. the
lighting control application may mdmple Ihc colour and/or
bn@Itness of B rcprcsentauve pou« in thc Idcntrlicd so~«cut
in the iina e. and use the representative colour arid/or
bri htness values as those with which to emit the illununa-
tion fmm the respective ntatched lumirmire 4. Or the lighting
control application may combine (e.g, average) the colour
and/or brightness values of a plurality of points of the
idenlilied scgrucnt ui thc image, dnd usc the combuted
colour and/or bughtncss values Bs thuse with which lo emit
the illumination fmm the respective matched huninaire 4 In
yet miother example. the luminaire 4 in question may
comprise a plurality of individually contnillable light entit-
ting elements at different spatial positions within rhe lumi-
naire 4. like pixels. In this case. if the brightness Bnd/or
colour ol llu: unagc segment vanes spatially over llml
Scgi«CIII. Iltcii tltc dlflbrCIII CICIIICIIIS iif thC IIIIIiiiuiirc 4
dCCOIdiilglV 10 ICprCSCIII this Vaiitiliiirl. A pBISICirlai Ilorl
limiting exrunple of this is pixelated strip lighting. as nten-
tioned earlier

FI(t. 2 describes an example process flow in accordance
ivith embodiments disclosed herein.

Al sltqr S20. Ihc lighting contml Bpphcation determines
wluch lununmrcs 4 are to be involvciL Thc starlmg point of
the method is to dctennuic which lumuiaircs 4 are available,
relevant or desired for use in the current lighting scene
creation process lior instance. the system may work in terms
of "room groups'* whereby each room youp refers to a set
of luminaires in a respective room, and when the user 10
sclccls the room group or thc system detects die user 10 (or
user control dcvicc 0) being prcscnt ui tlml room. this set of
lunnnmres 4 gers sclectcd automatically. Allcrmilively, il Is
also possible to automatically select a set of luminaires 4
near the user (based on any suitable localization teclmol-
ogy), or a set of luminalres 4 most suitable for inm e-based
li ht scene creation (e g. depending on which luminalres 4
dre able to rcndcr colours. wtuch Brc known lo bc previously
or frcqucntly involved in image-based hghluig scenes, and/
or which have a good shape match w iih detected prominmil
image segments if this has been determined already) As
another alternative. the lighting control application may
enable the user to manually select the luminaires 4 he or she
wants to involve in the light scene creation process. A
combuiation of any two or more such factors could also be
used.

At slap S21, the lighung control application acquires
shape-related input fmm the involved luminaires 4, indica-
tive of a shape associated with each of the huninaires 4 As

mentioned, this could bc thc overall shape of thc lununairc
or its ditfuser, the shape of its light etfect, or a slmpe of an
individual lamp ivithin rhe lmninaire The folloiving,
exaniples may be described in terms of the shape of a
luminaire 4, or such like, but it ivill be understood that other
such slmpes associated with the lumlnaires 4 are also
inlcndcd to bc covcrixi by thc scope of thc apphcation.

Stop S21 cdn be implcmcnted ut venous wavs. For
instance, the way in which the shape-related input is derived

Io from the involved luminaires 4 can range from basic to more
soplusticated. Ivhich is illustrated by the follow:ing four
example embodiments.

A first embodiment is to simply distinguish linear from
Iloil-liiitilr lurniiniirCS 4. Iii lhiS CiilbixlliilCIII, lhc lighliiig
control application just distinguishes substanually hnear
luminaires (e.g conlprisin a I.l ID line or I.l (D strip) from
substantially non-linear lighting devices (e.g comprising an
1.111) bulb or a lanlpshade) In this case. the intage analysis
is able to detect image colour patterns wtuch are substan-

zo tially hnear shaped and/or ima e color patterns which are
substantially blob shaped (circular or at least morc rounded).
The lightutg control application then controls thc luiear
luminaires(s) based on color values derived front the linear
shaped image segments. and controls the non-linear lumi-
naires using color values derived fmm the blob-shaped
ima e segments. SimiLar teclutiques could be used to dis-
tinguish betv,een other discrete categories of shape, e.g. to
distinguish between morc rounded shapes and morc square
or rrmtangular (box like) categories of shape. Suitable shapc-

io recognition algorithms for placing a metric on the round-
ness, linearity or rectangularity of a shape are in themselves
known to a person skilled in the art of intage processing, and
by placing tlu esholds on one or more such metrics then these
cmt be used to categorize B given shape as being ln either one

Ii discrete c'dlcgiiry ot lhc other.
A second cmbodimm« is to acquire shape-rclalcd input

frutti B IVpC Bill/Or Inorrr«lrlg Of flu: lrirrliitBIICS 4. Ill lhiS
embodinient, the lightina contml application acquires
detailed input related to the shape of the luniinaires or the

do efl'ect generated by the luminaires 4. Tlfis shape-related
information may be derived from various sources, such as
thc lunuimire type (c.g. LED stnp, LED spot or a particular
type of free-standing lununairc): or may be Indicated by thc
user ui B coniiguranon procedure (e.. horizontal LED strip.
lighting doivmvards); or may be derived front sensors inte-
grated into the luminaire 4 (e.a orientation sensor, shape-
detectlon sensing integrated into the LED strip)

A third embodiment is to acquire shape-related input by
dCICCliilg iirid Bilalvzlrlg I'fli:cls Of lhC lrirrlirulllt 4. Ill 111IS

o embodiment, next to acquiring thc above-men«oned u«or-
iinrlloil Ol Bll iilvoilvCd IOIIIIIBIIICS 4, d Visloil Scilsol (Cai«CId)
is used to capture properties related to the efFect shape of
each individual lunlinaire 4 'ibis can be achieved by a
connected camera or smart device applied during a contigu-

ss ration procedure in which each of the involved luminaires 4
bucfly gcncrales one or morc light ctfbcts, wluch can bc
visible or invisible to lhc luiman eye Alternatively, a morc
soplusticatcd lightutg dcvicc may have an uilegratcd vision
sensor on board which is able to detect such shape-related

io etfect pmperties As miother alternative, the shape of the
efl'acts may be acquired e.g. from a databased with illumi-
nation profiles (light distributions) of the various luminaires
4 mapped to luminaire IDs or model types.

A fourth embodiment Is based on grouputg of lununaire
si slmpcs. It Is also an op«on that thc shapes ol'ndividual

luminaire 4 are combined into a new shape, and pattern
matching is used to map rhe conlbined shape(s) to the image
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scgmcn(s. In this case the combuicd shape Is assembled from
the individual shapes of the lmninaires 4 and their position
re)afive to each other or their absolute position in an arrange-
ment of shapes It is also possible that the combined shape
is delivered by a single luminaire that has a coordinating role
in the group of luminaires

S(c)t S22 is (hc inuigc coutcn( selection s(c)t. Here (hc user
cmi give inpu( for nuage con(en( selection m ddli:rcn( ways.
lior instance. the user niay select or search for a suitable still
image or video image Or the user may enter a spoken or
typed keyvord (eg relax, ocean, sunrise) and have the
systein search and select image content based on this In a
further extension of this, the lightiiig control application
It:CCIVCS dill iillal)orna lllorC tlliill B Sill li'. tillage biIScd Oil tllC

user sehxuon or kcyword. For insiancc, thc sys(em may
analyze multiple "sunrise" images (which have a high cnlor
similarity), and selects features or segments from nndtiple
sunrise images, and may select those siginents front mul-
tiple images which best match the shapes of the available
luminaires 4 or their effects. In this multi-image approach,
know lixlgc may also be used on ma(clnng colors ui order 10

avoid combuiing colors that do not ma(ch well.
At s(ep S23 the hghting control application analyses the

selected ima e for proniinent segments. As indicated abnve,
it is possible that the image analysis takes the hst of
available luminaires 4 and associated shapes or effect shapes
into account. Next to this, the lighting control application
may also take into accoun( fuithcr rmidcring properties and
capabili(ics of the lumuiairc 4 in(o accoun(. For instance, in
the case 0 f a pixelated I.l il ) strip the image analyzer may try
to de(ect a substantially linear image segtnent v ith cnlor
varia(ion ivhereas in the case of a single-color l,l'.D strip the
image analyzer may try to find linear image segments tlmt
have linlited color vanatinn along the se~»ent. Another
inpu( could bc (lm (rcla(ivc or approximalc) loca(ion of the
ligh(ing device In the room, possibly relative 10 the user or
thc user control device. For uis(ance. il' LED stop Is
installed close to the floor, the unage analyzer may try to hnd
a linear image segment In the bottom part of the picture As
another possibility. the segments could be manually selected
by the user. such as by dmwing a shape Ibee-fomi. or using

prcdc(ennincd shape type (e.g. a reclangle or ellipse of
1 ariablc size and/or dimensions) or dragguig-mid-dropping a
prcdciernnncd shape. Any combination of lwo or more such
techniques could also be used.

At step S24 the hgllting control application extracts
colour values from the identified image segments The
colour values can be extracted from the image in any of a
IIUlllbCI Of pilSSlblc wBVS (ital BIC ill (hi'IIISCIVCS kilo wit ill (IIC

art. E.g. (lus may be performed by cradling a colour hislo-
gralll iilld ih:(Cmlillillg fllC 1110S( frCqUClltlv tiCCUrllllg Colollr
or colours In the image segment. Another option is to create
a palette tronl the seginent using an algorithm such as a
vector quantization„ IC-means, etc.. and to select a dominant
colour front the palette. Another option is to averl e the
1 iilUCS, 01 t:I tile SCglllctlt, Oil CdC11 Of (hi'IUIIUICIS ill B Colo lit
space such as RCiB, YUI/, ctc.

Note also (hat steps S22 (o S24 could bc perlbnued before
or after steps S26 to S21.

At step 25 the lightmg control application maps the image
segnlents to luminaires 4. Once the image has been analyzed
for prominent segments. the resulting color values and color
pat(erne are mapped to (he most relcvanl luminaires 4 based
on matclung Ihc shapes A( step 26 lhc ligh(uig con(rol
dppllCd(1011 Coll(rois (IIC IUllllllalICS 4 BCCOIdlllglyt

Some examples are illustrated in ltl(ig 3 and 4. IIICi 3

shoivs a photograph 3 6 of a sunset as the input image, wlnle

SC

Thc inven(ion claimed Is:
I A method for creating a lighting scene illuminating an

cllvtlxlfi!Bent. thc Irlctliod

compllslllg'eceiving

a still or moving input ima e:
identifying one or more inlage segnents v ithin the input

image, including dmcrtninuxg a shape ofeach ol'hc onc
or morc image scgtncn(s;

delcnninuig a rcspectivc colour and/or bnghtncss level of
each of the one or more identified image segments:

determining a shape associated with each of one or more
luminaires present within said environment. or with
each of one or nn&re groups of said luminaires present
witlun said cnvironmcnn

ma(clung (hc shape ol each of the one or morc Idcnnficxi
lllldgi. Begulcn(s (0 (llc shape dssoclatcd wl(ll B Iispcc-
tive mie of said luminaires or a respective icne of said
groups of said luminaires: and

FIO. 4 shows an example in which thc user 10 has selected
a photograph 4(1 of a beach with palm trees as the input
iniage. Whichever is chosen. the lighting control application
then identifies segments 32. 34, 42, 44 in the image 30. 4(l
v hich correspond approximately to the shapes of luminaires
4 in the environment 2. For instance, say a customer has two
LED stupa and one morc rounded or pout(-like LED lumi-
nairc ins(allcd in a room. In Ibis case, Ihc selcc(ion could be
as shown in FI(i 3 (he strips are mapped to segments 32

10 with a color gradient subs(antially parallel to the horizon
(where there is a subtle ditference in color between pixels)
and the other is mapped to a segment 34 corresponding to
the sun (ivhich has an orb-like shape) As a further example,
if a user has a suiglc LED s(rip, tlm mappuig coukl bc
pcrfomicd as in FIG. 4. a linear segment 42 In thc imd c is
selected that has a pleasant color distribution (e g. a constant
colour or smooth variation alon the stop. whereas if the
selected line v,as placed lov er, it would cross the palm
trees), v,lule more rounded objects 44 in the image (e.g.

10 outdoor luminaires captured in the photo raph) are each
tlliippCd (0 B ICSpCC(IVC 011C Of (IIC IOUlldcil IUllllllalICS 4 111

(IIC CllvlrolltllCllt 2.
Next to the shape-related information. also further ren-

dering properties and capabilities of the mdividual lmni-
naires 4 be taken into accoun( here I'or mstance. if an image
segment shows a clear bright spot (e.g the sun on in FICI. 3)
it mal es sense to assign this colour value including the high
bnghlncss associated w iih (hc unage scgmcn( to a lununairc
4 w luch is able (o rendcr this bright spot 0 1th thc pmpcr light

10 intensity and size
It will be appreciated that the above embodmients have

been described only by tvay of example Other variations to
the disclosed embodiments can be understood and efl'ected
by those skilled in the art in practicing the claimed inven-

li tion, from a study ol'hc drawings, the disclosure, and (he
appended claims. In Ihc claims, the word "comprisuig" dues
not exclude other clemcn(s or s(cps, and the Inde(ilute ar(tele
"a" or "an*'oes not exclude a plurality A single processor
or other un i t inay fulfill the fiute ti on s 0 f sevens 1 items recited

do in the claims. The mere fact that cettain measures are recited
in nnitually different dependent claims does not indicate that
a combina(ion of Ihcse measures cannot be usixl to advan-
tage A computer pro~am may bc s(orcd/dtsutbutixi on a
sui(able medium. such as an optical storage medium or a
sohd-state medium supplied together with or as parr of other
hardv lre, but may also be distributed in other forms, such
as via the Internet or other wired or wireless telecommuni-
cation systems. Any reference signs in the claims should not
bc cons(rued as lunitmg (hc scope.

0
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Ibr each respcctivc ol'hc one or more idmi»licxl unagc
segments, controlling the respective luminaire or group
of luminaires to emit light with a colour selected based
on the colour of the respective image segment and/or
lvith a brightness level selected based on the bri htness
level of the respective image segment.

2. The method ol'claim 1, wherein ihe iclcntilication of at
least onc. or each, of said image scgmcnls is pcrformcd by
IISlllg Bll nn;lgC I'CCogllltlotl Bigot&thin to iecoglti7C B corre-
sponding object or region in the input iinage

3 1'he method of claim 2, wherein the recognition ts
based on the determined shape associated with each of the
one or n»&re luminaires. the image recot&dtition algorithm
searching Ihc utput image for Ihe correspondulg objecl or
regions so as to be suitable for matclung to the shape of thc
image segtncnts

4 'I'he method of clatni I, wherein the identitication of at
least one. or each, of said image segnlents is perfornied by
receiving a mamial user selection of a user-selected region
in the input image

5. Thc method ol claun 4, wherein Ihc user-selcctcd
region is either.

dralvn free-fornl over the input image by a user,
dralvn using a predeterniined forin having, user-variable

sise and,'or dimensions, or
selected by a user dragging-and-dropping B predefined

shape over the input image.
6. Thc method of claim 1. Whcrcui saicl nuitching com-

poses malclnng the shape of Bl lcasi one, or CBCII, of thc
identilied image segnients to a shape associated with an
individual respective one of said one or inore luminalres,
and ivherein the shape associated with at least one. Ur each,
of the individual respective luminaires is B shape of the
individual luminaire, or a ~hape of a licit emitting or
difi'using part ol'he individual luminsirc. or a shape of a

group of light mnitting or difiiisulg parts of the uidividual
lulllllldllc.

7 The method of clatni 1. wherein said matching coni-
prises nlatching the shape of at least one, or each. of the
identified ima e se ments to a shape associated with Bn
individual respective one of said one or more luminaires,
dnd wherein Ihc shape assocrdlcxI with sl lcasl one. or each,
of thc uidividual rcspectivc lununaircs is a shape of B

lighting cfii:ct cast by thc rcspccuve luminmrc.
II 1he nlethod of claim I, wherein said otle or niore

luminaires are a plunsltty of luminaires: and said matching
comprises matching the shape of at least one. or each. of the
identified image segments to a shape associated with B group
ol'aid lumimiircs, mid wherein the associated shape is a
combulcd slrdpe of lhc group.

9. Thc method of clmm 1, whcreui Bald one or more
luminaires are a plurality of luminaires, and said one or niore
identified image segments are a plurality of ditferent image
segments witlun the input image and wherein said matching
conlprises matching the sliape of each of the one or more
ideniilicd unage segments lo Ihc shape associated wilh B

difii:rmll rcspcctivc onc ol said luminaircs or a dificrm»
rcspccuvc group of said luminaires.

10. 'I'he method of claim 1. further coinprising selecting
said one or nlore of luminaires fmin ainongst a larger
nunlber of luminaires, based on any one or more of:

wlfich are in the same room as one another.
wluch dre in lhc same room as a user,
whlCh dlC w llllltl a pICdClcnlllllCd proXI»lltv Ol B USCI,

a mmlual sclcction by a user, mid&or

ivhich are most suitable for scene creation according to
one or more predetermined criteria

Io

lit

&s

SU

11. The method ol'laim 1. Whcrcin.
the determination of the shape of each of the one or more

inlage segtnents comprises categorizing the shape as
either a first discrete category of shape or a second
discrete category of shape, the first cate ory definin
more linear, rectanguLar and/or square forms of shape,
while thc second category dclincs morc roundcxI
shapes:

the determination of the shape associated with each of the
luminaires or gmups of Imninatres conlprises catego-
rising the shape as either the tirst category of shape or
the second category of shapet Bnd

said matching comprises matching at least one, or each, of
thc linear image segments to a luicdr onc of said
luminaircs or groups on basis ol'oih beuig linear.
and/or matching at least one, or each, of the round
ltlulge Segltletlts to B n»ltlCI Oils Of Sa»1 IIU»iimtresol'roupsof luminaires on basis of both being round

12. The method of claim 1. wherein the determination of
the shape associated with each of the one or more luminaires
or group of lununaircs is based on Bny onc or more of:

usutg an ID ol'hc lununairc or group to look up Ihc
associated shape in a data store mapping IDs to shapes;

deternlining a nlodel of the lun»naire, wherein a prede-
termined shape is assumed to be associated with the
modei:

usutg a camera and/or one or more other sensors to detect
lllc associated slrdptb

Blltltol B IISCI lllpol IlldlCilllllg tht: dssoCIBtcil ShapC.
13 111e method of claim I, lvherein the input image is

selected by a user
14 A computer program product comprising code embod-

ied on a computer-readable storage medium and confi ured
so as vvhen nul on one or more pmcessors to perform the
steps of:

rccclvlllg B snll or nlovlllg lllpiil lllldgc,
identifying onc or morc image scgmenm within thc input

image, including determining a shape ofeach of the one
ol'llorc linage scgnlclrts:

detemlinin a respective colour Bnd/or brightness level of
each of the one or n»&re identified image segments:

delcnninuig a sliapc associated with each of one or morc
luminaircs prcscnl willun said enviromnenl, or with
each of onc or morc groups ol'md lumuiaircs prcscnl
within said envimnment;

niatching the shape of each of the one or more identified
image se ments to the shape associated v ith a respec-
tive one of said luminaires or a respective one of said
groUps of sBid IUmllulllcs: a»el

for each respective of the om: or morc idmttilicd uuagc
scglllcnts, colltrolllllg lilt: rcspccllvc IUIIlltlauc ol groUp
of luminaires to emit li ht lvith a colour selected based
on the colour of the respective image segnient and/or
v ith a bri itness level selected based on the bri htness
lei el of the respective image se ment.

15. An apparatus composing a ligh»ng contml dcvicc-
conligurcd lo pcrfonn Ihc steps of:

rccclvlllg d snll or Inovlllg ulpUI tillage:
identifying one or nlore ima e segments within the input

inlage, including determining a shape ofeach of the one
or more image segments;

detemlining a respective colour and/or bnghtness level of
each of thc onc or morc idenlilied image scgmcnis:

dclcrllulullg B sll'dpc dssoclalt:il with cdcll of olio or Inolc
IU»lllldlrCS prCSCIII wilful SBICI Cllvlrolullcllk Ol With
each ot one or more groups of said lui»inaires present
v ithin said eiwimnnlent:
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nuttching Ihc shape of each of thc one or more identified
image segtnents to the shape associated v ith a respru-
tive one of said luminatres or a respective one of said
mups of said luminatres; and

for each respective of the one or more identified image
segments, contmlling the respective luminaire or group
of luminaires to cmtt hght w tth a colour selruted based
on Ihc colour ol Ihc rcspectivc tmagc segment and/or
with a brightness level selected based cn the brightness
level of the respective intage segment. 1 It

v v e s
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