METHOD AND SYSTEM FOR FI LM NG Thi s invention concerns a nethod and system
for filmng a subject to be projected as a Pepper's Ghost inage and, in
parti cul avo 2owvoomed excl usively, a nethod of |ighting apewjB2089/050839
particular a person, being filmed for projection as a Pepper's ghost inmage
in a Pepper's Ghost system for exanple the Pepper's Giost system as

descri bed in WO2007052005. Conventional lty, the |ighting arrangenent for
filmng of a person, particularly for an interview or presentation, is
based on the three poi ntMETHODhYNRISKSITENMh FOR FIALMENGOd, the person
being filnmed is |it by a key light, which shines directly upon the front of
the subject and serves as the principal illumnator, a fill light, which
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bri ghtness of the front lighting provided by the key and fill lights. It
has been foulWPiHMOEABS use of such lighting arrangenents for the filmng
of subjects to be projected as a Pepper's Ghost inmage results in a Pepper's
Ghost inmage that |ooks flat or "cut-out", detracting froman inpression of

real i smny eatefvéitidrad@yPepier lighf@@StrraiB@8ent for filming of a person,
particularly for an interview or presentation, is based on the three point
lighting method. In such a method, the person being filmed is lit by a
key light, which shines directly upon the front of the subject and serves
as the principal illuminator, a fill light, which also shines on the front of
15 the subject and balances the key light by illuminating shaded surfaces to
reduce chiaroscuro effects and a back light, which illuminates the subject
from behind to create a rim of light around the subject that separates the
subject from the background. Typically, the key light and fill light are
placed at 45 degrees to the line from the camera to the subject (and at 90
20 degrees to each other), the fill light being approximately half the
brightness of the key light. A total brightness of the back light is
significantly less that a total brightness of the front lighting provided by

the key and fill lights.

25 It has been found that the use of such lighting arrangements for the
filming of subjects to be projected as a Pepper’s Ghost image results in a
Pepper’s Ghost image that looks flat or “cut-out”, detracting from an

impression of realism created by the Pepper’s Ghost image.

30  Furthermore, to avoid the appearance of a translucent Pepper’s Ghost

image it is necessary to light the subject of the Pepper’s Ghost image very



Furthernore, to avoid the appearance of a translucent Pepper's Ghost inage
it is necessary to |ight the subject of the Pepper's Ghost i nmage

verybri ghwbyotioidonuer, the use of very bright |ights topcrgsoddnsesabj ect
can result in subtle shadows on the subject that add to the realismof the
Pepper's Ghost image being lost. Traditionally, filmlighting has been
provi ded by incandescent |anps such as taungsten |anps. Such | anps can
consune significant electrical power and generate excessive heat and as
such are notbpghtly cuHamleyemette 838 bedety bsighdiliphenvo nighrant subfgpeanal ly in
smal | er/ nobil e studi o environnments. According to an aspect of the invention
there is pro(ﬁsaitd”a sHBtlaothade Wi PR thy sbied; adsl @ e ojeakismd ohgha
Pepper's Gho i t rising filmng the subject under a
l'ighting ar rg%%de%?hﬁgcﬁ%?eoﬁééqgﬁ8%re front lights for illumnating a
front of the subject and one or nore back lights, wherein the lights are

controll ed such that the taotal_ brightness of the one or nore front |ights,
as neasured Afaditignally; Gk lighiingehas bepinprvidgsh by inesndescentHampasuchs t he
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i ncl udes |i ghids géeratd exdedsitve Heae an@ak sA0R/08 ndk Par@éulhh§ Wweljsaibd t(ghe term
"side lights" is used to refer to lights that illumnate the side of the

subj ect and $tHdio epironments| pepecially m smalder/ mobilegtiudiodranaénts.uni nat e
the rear of the subject. It will be understood that the term"front of the
subject"” refers to the side of the subject facing towards a canera and the

term"re@r OAcédi@isy/best ‘asp&iiesfs thed ihVitndthedt ikhErosidd e et mbatddngr anay
fromthe canera. In nost cases, the front of the subject will include the
face of the iSlmingce subjeich to be projected as a Pepper’s Ghost image, the method
comprising filming the subject under a lighting arrangement having one of
more front lights for illuminating a front of the subject and one or more
back lights, wherein the lights are controlled such that the total brightness
15  of the one or more front lights, as measured at the subject, is less than or

approximately the same as the total brightness of the one or more back

lights, as measured at the subject.

For the purposes of this specification the term “back lights” includes
20  lights to illuminate the rear and/or side of the subject. The term “side
lights” is used to refer to lights that illuminate the side of the subject and
the term “rear lights” is used for lights used to illuminate the rear of the

subject.

25 It will be understood that the term “front of the subject” refers to the side
of the subject facing towards a camera and the term “rear of the subject”
refers to the side of the subject facing away from the camera. In most
cases, the front of the subject will include the face of the subject as in
some embodiments it is important that the subject maintains eye contact

30  with the camera, but the invention is not limited to the front of the subject

including the face of the subject.



sonme enbodinments it is inportant that the subject maintains eye contact
with the canera, but the inventionis not limted to the front of the

subj ect iwol2ath/mg20he face of the subject.By increasi ngpCigEwegitsaess of
the back lighting relative to the front lighting, the projected Pepper's
Ghost i nmage appears to be nore rounded and to have greater depth than

i mages created fromfilm ng a subject uging conventional three point
lighting nethods. In particular, a Pepper's Ghost imge is created by
projecting the inage onto a sem -transparent screen, such as a

sem -transparent foil, placed at 45 degrees to the prqjector and.an
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bri ght negs" J@@tgakdikedthscleehabnr irghédiess mopbhoask thd ghgis &0 thée total
brightness of the front lights is nore than 2;3 and nore preferably, nore

than 3:4. Theojécted hémapge.al whidhghoffess resulisheihaek [ingee s fEwdheusiags

conventional lighting arrangements appearing darker than the backdrop.
The invention overcomes this problem by utilising the psychological
effect that an object will appear brighter if contrasted with something that
15 s less bright. In the invention, by having the front light less bright or of
approximately the same brightness than the back light, the edges of the
subject will appear disproportionately brighter, which is believed to make
the image appear more rounded and to have greater depth. Furthermore,
the shadows of the subject are more evident as they are not washed out by

20  a bright front light.

It will be understood that in one embodiment the term “approximately the
same brightness” means that the total brightness of the back lights to the
total brightness of the front lights is more than 2:3 and more preferably,
25 more than 3:4. That is the total brightness of the back lights can be less
than the total brightness of the front lights and still provide advantages
over the prior art as long as the brightness of the front lights is less than
150% of the brightness of the back lights. These advantages generally
increase as the ratio of the brightness of the front lights to the brightness
30  of the back lights decreases, for example the brightness of the front lights
is preferably less than or equal to 120% of the back lights, more



than the total brightness of the front lights and still provi de advant ages
over the prior art as long as the brightness of the front lights is |ess

t han 150%vofotom@7420i ght ness of the back |ights. These adcarmdpg@sgamveral |y
increase as the ratio of the brightness of the front lights to the

bri ghtness of the back |ights decreases, for exanple the brightness of the
front lights is preferably |l ess than or gequal to 120% of the back |ights,
norepreferably | ess than 110% of the back |ights and even nore preferably

| ess t han orpreferablyt deskOfianol 18%eobabk Hackhtights Tdrel to¢mimdurel ghifoeddy of t he
one or nore front lights may be less than the total brightness of the one
or more backleps grmnsor el tp ii07h 9T 4he BAefe kAt - may further conprise one or
nore side lights for illumnating a side of the subject (i.e. one or nore
lights at approximately 90 degrees to a |ine between the canera and the
subj ect). THEh®BEadbrightessiciethei g or myrebfrohotightsd nnyniad lexg theh hhsi des of
the subject. The one or nore side lights may illum nate the or each side
with a t 6t altolikyighiaess ofdhenenesor Bwraackdighithj ect, that is Iess than the
total brightness of the one or nore back |ights, as neasured at the
subject. The one or nore side lights may illum nate the or each side with a

total brightTessightial hsahgsfedthanyt hetiedt @dmprisgheess nidret dde flighs
lights. The one or nore side |lights may be controlled to alter in
bri ght ness dort Hiumingtingt anpide ehvidie dsukiset diy PRONPE hBose dEghisglt . | n
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light. The one or nore back lights, one or nore front |ights and one or

nore side |ighiectmalheerporgaor sitledigits maypdlumpinate thgnemeadqhngide with
(predom nat ezl ¥2>tal brightness, as measured at the subject, that is less than the total
brightness of the one or more back lights, as measured at the subject.
The one or more side lights may illuminate the or each side with a total

15  brightness that is less than the total brightness of the front lights.

The one or more side lights may be controlled to alter in brightness as the
subject moves towards and away from the side light. In particular, the
one or more side lights may be controlled to reduce the brightness of
20  illumination when the subject moves towards the side light and to increase

in brightness as the subject moves away from the side light.

The one or more back lights, one or more front lights and one or more
side lights may comprise different lamps for illuminating (predominately)
25 different sections of the subject. That is, the lamps are directed/pointed at

different sections of the subject.

In one embodiment, the different sections comprise vertical sections of
the subject, for example, when the subject is a person, five vertical
30 sections, hair, head, torso, legs and feet. For practical reasons, such as

available equipment and time, it may not be possible to illuminate these



different sections of the subject. That is, the |lanps are directed/ pointed
at different sections of the subject. In one enbodinent, the different
sect i ons worrpro/mes2gerti cal sections of the subject, forperasgzb®/osudaen t he
subject is a person, five vertical sections, hair, head, torso, |egs and
feet. For practical reasons, such as avail able equipnent and tine, it may
not be possible to illum nate thesesectisons and anot her nunber of vertical
sections may be used, for exanple three vertical sections, head, torso and
| egs/ f eet. Rectibes naad, aridthé¢thenwsuitirecf wertival segpions omalyutbei sisechotfher

obj ect, such as an aninmal,, or the person i S wear ot h equi prrent
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conprise predom nately profile (ellipsoidal) spotljghts as these allow the
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subj ect, a pFef ial sulspet khghts harving,| winis naby neequive  ther dighod to heagubhect
and/or a profile spotlight for illumnnating | egs and feet of the subject.
The one or nidEeat AGKPSS| 4 1988 may further comprise a fill |amp, such as a
Fresnel lanp, for illumnating the subject frombelow This fill lanp may
help to fill deep shadows caused by | oose fitting clothes, unbuttoned
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spotlight for illum nating the eyes of the subject. This ma){) be used to
lift deep- setheesedllawt Mot ilwpainafippuke nhy i tightly controlled. — Preferably,

approximately 60% of the illumination is provided by profile spotlights.

The one or more front lights may comprise a profile spotlight for
15 illuminating a head of the subject, a profile spotlight for illuminating the
torso of the subject and/or a profile spotlight for illuminating legs and
feet of the subject. The one or more front lights may further comprise a
fill lamp, such as a Fresnel lamp, for illuminating the subject from below.
This fill lamp may help to fill deep shadows caused by loose fitting
20 clothes, unbuttoned jackets, etc. The one or more front lights may
further comprise a profile spotlight for illuminating the eyes of the
subject. This may be used to lift deep-set eyes without over illuminating

the front of the subject.

25 The one or more back lights may comprise a profile spotlight for
illuminating a head of the subject, a profile spotlight for illuminating the
torso of the subject and/or a profile spotlight for illuminating legs and

feet of the subject.

30 The lighting arrangement may further comprise one or more overhead

lights positioned directly above the subject. Such lights can be used to



the front of the subject. The one or nore back lights may conprise a

profile spotlight for illumnating a head of the subject, a profile
spot | i ghtwbanio/dor420i nating the torso of the subject andfor/GB2piafsidse
spotlight for illumnating | egs and feet of the subject. The l|ighting

arrangenment may further conprise one or nore overhead |ights positioned
directly above the subject. Such |lights gan be used toincrease the

bri ght ness of a subject hair, for exanple when the subject has dark hair.
The over headiddrgd¥esthauyti Langysi ofea aubjletioh£is L éott edaatple vehuahth@ssubliesenapr ovi ded
by Kino Flo |lighting systems; however, advantageously the one or nore

over head | i gfes h@iﬁprTg‘éoﬁﬁ@le@?‘ lightte mayDROmMPHEE gridudfespgitdamporitich &Sde and
back |ights be ar det o idlun 0i when
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i1 um nati ongenodener bk /erticuteli giss ushairant oed by nidve [SeD®. | n one
enbodi nent, the lights are controlled to match lighting effects for the

subject bBeing filmed to lighting effects at a | ocation the Pepper's Ghost

i mge of the,.subject is ojected. The i |, {: reate a
col our terrpe?ﬁ? L?Il’ng %?’85%%*‘??\%1%80@8‘3?30?( elg%r“etga{?n%)rlgggf Icagl%%&eﬁéc}ﬁ gﬁ?aetgt s at
the | ocationatdi®oRERREIME $deASthat,M8GRNOThet NiEbjSatb@ets ibrioatAL! edthidhi s may
be achieved by illum nating the subject wi th appropriate coloured |ights,
for exanpl e the osbeid wplpnupri arasurcopbihedllgsisatgn lont Hie puljRels remaing | | be
under stood that oth ighting effects for the subject may be provided to
match |ighti ﬂa’sé?‘?t@i{ys% t>3Me | ocation the Pepper’ Js Ghostyi magg of the

subj ect {® projected. For example, if a highly reflective

In one embodiment, the lights are controlled to match lighting effects for
the subject being filmed to lighting effects at a location the Pepper’s
Ghost image of the subject is projected. The lights may be controlled to
create a colour temperature matching the colour temperature of a
15 person/objects at the location the Pepper’s Ghost image of the subject is
projected. This may be achieved by illuminating the subject with
appropriate coloured lights, for example by using appropriate coloured

gels with the lights.

20 It will be understood that other lighting effects for the subject may be
provided to match lighting effects at the location the Pepper’s Ghost
image of the subject is projected. For example, if a highly reflective
surface is present at the location of the Pepper’s Ghost image that creates
a characteristic light pattern, a similar or matching lighting pattern may

25 Dbe generated by the lights illuminating the subject.

This matching of lighting characteristics between the filmed image of the
subject and the lighting conditions at the location the Pepper’s Ghost is
projected increases the realism of the Pepper’s Ghost image.

30



surface is present at the location of the Pepper's Giost inage that creates
a characteristic light pattern, a simlar or matching lighting pattern may
be gener avedotyordrze |ights illum nating the subject. ThipeTroH206v/03g849f

i ghting characteristics between the filnmed i mage of the subject and the
lighting conditions at the |ocation the Pepper's Ghost is projected

i ncreases the realismof the Pepper's Gpst inmage.|ln enbodi nents where
there is a "live" projection of the subject as a Pepper's Ghost inage
(of t en coi nebth anbiodirepnisswhee therehis aetlhod mpayjectinprofs éhe subjest 1asng t he
lights illumnnatipg the subject _in res to a cha

) ‘ i v .
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may change as comon Iha s such as a concert” or the 1like, and the
met hod may ceampgimelighting @nlvirogntene ak itighiscaitionuie Retpipay stGleost ubjagetis i n

response to changes in the |lighting . environngnt at.the |laqocatign the
Pepper' s 5G10@rt01‘?“??ﬁ‘§1e Far gramals, eifpe lightipg |at gge dRERIFW fﬂfd fRBE" ff#éhqsér m
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| ocation th ost rmage-is projected that 1s not due to the
proj ecti on ofr tthe fliken ahar tkexametiend | inght soiprisei rahinodlisg sthegdigiis whi ch

t he Pepper's ghost appears and reflective surfaces that cause.light to fall
on/ near the ulg@&p%ng the swigpkin LespaBss tq shyiess dethe .hgilﬁ‘BSreﬂ’iVHé’“?‘??nén
aspect of the | ! h i i : f filmng a subject to
be projecte a@gggge%oggﬁﬁesﬁ‘gcﬁ’&éfs ?inlgéﬂeg&%ﬁe S:E{Oi%gedéorrpri sing filmng the

subj ect uynder a lighting arrangenent having one or nore floor |ights,

wherein the subject is |ocated directly above the one or nore floor |ights
such that thk widbpeatndesstpod ihgindedgrms ohgarHanpyopment” as used herein

means illumination at or near the location the Pepper’s ghost image is
projected that is not due to the projection of the film. For example,
lights illuminating a stage on which the Pepper’s ghost appears and
15 reflective surfaces that cause light to fall on/near the location the

Pepper’s ghost is projected.

According to an aspect of the invention there is provided a method of
filming a subject to be projected as a Pepper’s Ghost image, the method
20 comprising filming the subject under a lighting arrangement having one or
more floor lights, wherein the subject is located directly above the one or
more floor lights such that the subject is illuminated from below by the

one or more floor lights.

25 A possible advantage of having one or more floor lights to illuminate the
subject from below is that areas which would not be illuminated by front,
back or side lights may be illuminated. For example, the underside of the
subject’s shoes or feet may be illuminated by the floor lights. By
illuminating areas of the subject which would not be illuminated

30 normally, the projection of the subject for a Pepper’s Ghost appears more

real. For example, if the subject lifts their feet, the floor lights



one or nore floor lights. A possible advantage of having one or nore floor
lights to illumnate the subject frombelowis that areas which would not
be il umwetedy/doys2bront, back or side lights may be il woirresee/ 05650

exanpl e, the underside of the subject’'s shoes or feet may be illum nated by
the floor lights. By illumnating areas of the subject which wou!d not be
illumnated normally, the projection of ®he subject for a Pepper’'s Ghost
appears nore real. For exanple, if the subject lifts t‘hel r feet, the floor
li ght si || um rit@ingfe thgshasefoft the fesetsoshat hiae babe obabeir dket hsi rapteesd ar e

captured on the.nrojected filmjnst f th ase of the feet appearing
bl gck due to Ogl ﬁhgé%ogefctt??lﬁ&% Wﬁhagn‘)%?’ﬁ%@ﬁ% 02&5‘62‘?%??"?%&% Shackodugrin e

floor |ights aclagRrofSBuii@sdnto collimate |ight enmtted by the one or nore
floor lights such that light emtted by the one or nore floor lights is not

directly incident on a canera used to filmthe subject. It will be _
i i ds the transm ttance of I|ight

understood that the term"directly” in rega

from vvherg t Eg ?riﬁeghetml?osdpglﬁf’t tt§8 ?%e Mewrgh Py g}f’&ht? SCWF%%W%@ t Ihat "
there is a |icBHiMAteSligh i Mget ol $ LLE e:the lig
is incident. CIBEI:I ﬁts?i 01% %feirglﬁgu},\tl)]%orel(ig}gehtosg@%rét he&gleﬁ et(r;' gs'?c&ési_{t lﬁé@‘j ection
woul d be det emitied aby ttbetdree rozatriosen ibot NizhRedpendts d@Bogy inkidesi ogn aThe

mask may col limate |ight entted by the one or nmore floor |ights such that
a substgnti aFalgﬁ{'ﬁ,er%PO f‘ﬁ‘@ t}‘FdHPJeé‘Fri tted by the one or more floor |ights

is directed upwardly relative to the one or nore floor lights. An advantage
of collimating the light emtted by the one of nore floor lights in an
upri ght &9 r e&t wolh biesundeastootl thray ther event dirbelyt d0reddrgfthd amsMeitaikel N t he

of light from where the light is emitted to where the light is incident
means that there is a line of sight from where the light is emitted to where

the light is incident.

15 Inclusion of the floor lights in the Pepper’s Ghost projection would be
detrimental to the realism of the Pepper’s Ghost illusion. The mask may
collimate light emitted by the one or more floor lights such that a
substantial amount of the light emitted by the one or more floor lights is
directed upwardly relative to the one or more floor lights. An advantage

20 of collimating the light emitted by the one of more floor lights in an
upright direction is that it may prevent the floor light from being in the
angle of vision of the camera on which the subject is filmed for the
Pepper’s Ghost. For example, the mask may comprise an opaque surface
having a frustro conical shape.

25
In one embodiment, the one or more floor lights comprise a plurality of
individual floor lights, wherein each of the individual floor lights
comprises a mask to collimate light emitted by each of the individual
floor lights such that a substantial amount of the light emitted by each of

30  the individual floor lights is directed upwardly relative to each of the



angl e of vision of the canera on which the subject is filned for the
Pepper's Ghost. For exanple, the nask may conprise an opaque surface having
a frustrowvoanicmmbs2shape. | n one enbodi ment, the one or mUTEGHE2L®s0840ght S
conprise a plurality of individual floor |ights, wherein each of the

i ndi vidual floor lights conprises a mask to collimate Iight emtted by each
of the individual floor lights such thatg a substantial anount of the |ight
emtted by each of the individual floor lights is directed upwardly
relative to mdtvidoél floei nighvs.dudr éxauaplel ithhtmgaskFovay eccanprlise anhapaquek may
conprise an gg? ue syrface havi ng, a frustro conical shape. An aspect of the
i nvention pr shayipgAHEUStEe cPRicat ﬁéf’%?'subj ect to be projected as a
Pepper's Ghost image, the nethod conprising filmng the subject under a

|'i ghting arrangenent having one or nore |ights which conprise one or nore
LEDs, wher ei Ansiasgotf btah¢ invéntidmptivddesoh mhthoslubf édmings syscir mdbat t he
subject, is provided by the gne or nore L .. i 11 be.under st ood that
the term? siBiestedds 3 IHeRRSHatGRast dfnalgﬁe%g‘glﬁ‘jleég?wméﬁ?%gﬁwgg &Be mor e
LEDs provide_at:.l.e %; Of: . : | i RRYES dfeci ; hect,
preferably a%‘ﬂﬁﬁeeéésﬁég%é;?o%gl{l%%g ﬁr%%%\dg&gomer %ndd{% rr'ggterH %?egfh rg%‘flmgltl | east
90% of the |¢ghpiisng qwer. more OhEDBYb@ierEnt sigalficant ilheninatips of thbe

i ghting arrangenent are LED | anps and, .therefore, 1}%00% of the Hzﬂgti ng

power is prodthied. By measureshpisthe) subicoieisopinyadstehy he aag orijmore e"
projection of the subject as a Pepper's Ghost inmage which is often coined a
"tel epresence” . The term"live" should be understood to take its
convent i mnal itmedni mg ahdbsisgl tthanstiet tezeh atsigmi¢icannellamihidopest aheance.
The skilled person will understand that comunications _|jinks nay introduce
some del ays. subjedi” means the one or more LEDs provide at least 10% of the lighting

power incident on the subject, preferably at least 50% of the lighting

power and most preferably at least 90% of the lighting power. In one

embodiment, all of the lamps of the lighting arrangement are LED lamps

15 and, therefore, 100% of the lighting power is produced by LED lamps.

In some embodiments there is a “live” projection of the subject as a
Pepper’s Ghost image which is often coined a “telepresence”. The term
“live” should be understood to take its conventional meaning of being

20 transmitted at the time of the performance. The skilled person will
understand that communications links may introduce some delays. Such
delays will either be negligible or imperceivable to an audience or a delay
of a few second may occur, for example in the case of a satellite relay
being used in the communication link.

25
The embodiment as described includes the use of low power consumption
LED “environmentally green” lighting instruments. These low profile
instruments are highly efficient and offer a number of advantages over
conventional tungsten lighting making them suitable to use in small areas

30 such as a mobile studio. A mobile studio used for creating a telepresence

is herein termed a Telepresence Booth. The characteristics of the



delays wi |l either be negligible or inperceivable to an audience or a delay
of a few second may occur, for exanple in the case of a satellite relay

bei ng usewoizmwdoes2sommuni cation |ink. The enbodi nent as pdessBbiadossmcl udes
the use of |ow power consunption LED "environnentally green" lighting
instruments. These [ow profile instruments are highly efficient and offer a
nunber of advantages over conventional tungsten lighting making them
suitable to use in small areas such as a nobile studio. A nmobile studio
used for creaialeryesencel bppds ene eddssribed einn ni@endetadl Tiel thpr estiveepBent h. The

h isti .0f ..t heTel epresgn are described in nore detail in
bt T A e i SRV A L A
lights are regqhir@d thowwek kini B ﬁnﬁﬁmérﬂgcép@ﬁﬁ Mﬁi&%ﬁ%@@r’%ﬁg}i‘ﬁ% tion

consunption, mnimal heat em ssion and nost natura i hg skin

t enper at ur e Vi8N #lobea erissionhand iost satirelctaylighd lbeking sy terhperagxmnpl €,
be used as fl S, Or .anps to illum nate the subject. LED

od |a s.spot |
| anps consunévq\‘egrgofggesd 8‘6\’\@? f’ﬁ Sthisftandescent | anps, allowing the lanps to

run of f battery power, and have a nore stable colour shift (i.e. the colour
of the light enmtted by the LED | anp does not substantially change with
changes i n blLEghiareps maykuior keampie, bé hsed aolfldodnpearEt off & SRAr@kigneof LED

| anps negates, any need faqr. air conditioning and is l'ess of a fire risk.
Accr:n(;r di ngl Y, ﬁ%‘ﬁﬁy%‘? ﬁlfd“ﬁﬁ?“corrpri se not providing air conditioning to cool

the lighting arrangement. In some enmbodiments the filmng of a subject to
be projected as a Pepper's Ghost inage conprises projecting a tel epresence,
wherei n the LE§htarops potsusiafacless pstiee shaf iidaadesdont arepsodlldwinkate
. : I
substanti all Yarrllpns troex@un off battery power, and have a more stable colour shift (i.e.
the colour of the light emitted by the LED lamp does not substantially
change with changes in brightness). Furthermore, the cool temperature
operation of LED lamps negates any need for air conditioning and is less
15  of a fire risk. Accordingly, the method may comprise not providing air

conditioning to cool the lighting arrangement.

In some embodiments the filming of a subject to be projected as a
Pepper’s Ghost image comprises projecting a telepresence, wherein the
20  light output characteristics of the LEDs are controlled substantially in real
time. In such a “live” projection of the subject as a Pepper’s Ghost image
the method may comprise controlling the lights illuminating the subject in
response to a changing lighting environment at the location the Pepper’s
Ghost image is projected. The use of LEDs is advantageous for such a
25 method because LED lamps are capable of being switched faster than
conventional incandescent lamps and can be cycled at high frequency. In
some embodiments the LEDs can be dimmed using pulse-width-

modulation (PWM) or lowering of the forward current of the diodes.

30 In one embodiment the method of further comprises conditioning the light

emitted by the or at least one of the one or more LEDs with at least one



time. In such a "live" projection of the subject as a Pepper's Ghost inmage
the nmethod nay conprise controlling the lights illumnating the subject in
response wo 2a10aanegi ng |i ghting environnment at the | ocarcoGEhe/Beqper' s
Ghost inmage is projected. The use of LEDs is advantageous for such a nethod
because LED | anps are capabl e of being switched faster than conventi onal

i ncandescent | anps and can be cycled at {hi gh frequency. In sone enbodi nents
the LEDs can be di med usi ng pul se-w dt hnodul ati on (PWW or |owering of the
forward currioabéd ar bhtfleifdes.tol Bt dewst esdrodif Meiet ohbeotmahdred LEFDS. uThber
conprises conditioning the light emtted by the or at |east one of the one
or nore LEDshopd/hatile mayshe grchipaedicelpek dhe pmosgt b light cegdps drrmof t he

one or nore Aa T f.fl e . re 0 t unt of
ant com ngtFr 9ue(ent 2D AF'el ARHERt Rad S el QHRELRCflyn A0
ot herw se t here toeaded tdudjdont enrdecheswijecebdud tiod hivydgeace asfuciee it
di vergence of the |ight produced by the LEDs. Preferably, the inside
surface of thedysed byhheughDaniPeeferHdy| thphinsideopynipee pEthe hoed EirougB a high

|'i ght absor ptange rding,.t e f t.he.invention there is

provi ded a rr‘é’? hcgldthc?ﬁ? N f?%o?llgthae%%gjsgg{)ve? tc})lagg %lggjl&: teagts%lgpt%ﬁcﬁépper' s Chost
i mge, the nethod conprising filmng the subject under a lighting
arrangenent having one or nore |um naires, wherein the |um naires conprise

a |ight tranderending taedbasperivohghatinyenim dherer isf prastided as mefhkask of g
lurality of .LEDs, at,least .,one autpyt surface ,a a nask f hl ocki, n
Pl ot ot CofTBR a Supiid b R Br e R s R B Sudn TRt e BE DY | e
LEDs froq r egsipAgineh@lnding! e Subfiee ulkbPHllighitinoas@atld dne&it Inavingd 8hé ogmi tted

by the LEDs reaching the at |east one output surface by reflection off the
at | east onemogf |lsgtungisesumhgeein the luminaires comprise a light transmitting

member having at least one reflective surface, a plurality of LEDs, at
least one output surface and a mask for blocking light emitted by the
LEDs such that the mask prevents light emitted by the LEDs from
15 reaching the at least one output surface directly, light emitted by the
LEDs reaching the at least one output surface by reflection off the at least

one reflective surface.

In one embodiment the luminaires are arranged such that light emitted by
20 the LEDs is directed towards the at least one reflective surface. The
mask may comprise an opaque surface located on a side of the LEDs to

prevent light from reaching the at least one output surface directly.

One possible advantage of using the luminaires is that because emitted
25 light is reflected before exiting the luminaire, the emitted light has a
brightness which is approximately uniform over all the angles in which
the light exits the luminaire. This helps in illuminating areas of a subject
with uniform brightness. For example the luminaires may have a thin
cube shape with two large flat surfaces and four small flat surfaces,
30 where the light emitted by the luminaires is directed, at least

approximately, perpendicular from one of the large flat surfaces.



In one enbodi nent the lum naires are arranged such that light emtted by
the LEDs is directed towards the at | east one reflective surface. The mask
may conprweeosmoopaque surface | ocated on a side of thePCERB20®/@BIRYENt
light fromreaching the at | east one output surface directly. One possible
advantage of using the lumnaires is that because emtted light is
reflected before exiting the lumnaire,j4he emtted |ight has a brightness
which is approximately uniformover all the angles in which the light exits
the lumnaire. This helps in illumnating areas of a subject with uniform
bri ght ness. For exanple the |um naires nay, have % thin cube shape with two
large flat sbhnothereqdusmageoof gvag| the| imiggires, ddsthatibeye MHe HaVghtME ¢t ed

by the | um nc%}ngegsci?l}lsz odtihgfa@gg%ayaﬁe *sﬁﬁ%ﬁ n%ﬂ 95kiBR ?hé’r’e_lﬁtgépg&gkﬁ%@aﬂ from

one of the large sur es’Anot her advant age of usi the lumnaires is

that they naygthave soefil. U 6RO enbOdinsat tHealuntileses iaye hecubkeshape witny
| ocati ons where | arger conventional |ights can not odi ment

fit, |

the | uni Mai ridicknesseot § mmpi0e3’ Iandamay eome i fbagin sizes &éésmmr#( %"%;T(Jga’ﬁd may
in 6 basic Si f.7 X 76 " X123 ) 1 " X6"),

T x 1525 i Cebh¥ 152 R ¥ 404 SE el 1Py @587, PR IO kD .

and 305 mm x(33Q 1 64 Aint! 2305 and (6201 1Rvwad 30§ minhe308linmendRn2”upnd o a
maxi mum si ze of 1,220 x 2,440 nm (48" x 96"). Alternatively shapes may
range from céanchas any cibepldérenséansety ite asmapioym Aigeorldil 7g0te ZadflagPect of
the invention there is provided met hod of filmng a subject to he

proj ect ed as&§”lﬂe9;§p’)’ér' é?t@ﬁﬁgf’ elD’r?E@R—f{S el angs Hom %ﬂfﬁ fos(foﬁg[ﬁ?’f PGt he
subj ect Wthh% ganmera to produce a film wherein a shutter speed of the
camera is between 1/25 |h and 1/ 120" of a second, preferably 1/60 th and
| /120 th of a second, preferably |1/60 | h and |I/1QOOL" of

According to an aspect of the invention there is provided a method of
filming a subject to be projected as a Pepper’s Ghost image, the method
comprising filming the subject with a camera to produce a film, wherein a
15 shutter speed of the camera is between 1/25" and 1/120" of a second,
preferably 1/60* and 1/120" of a second, preferably 1/60" and 1/100" of
a second, and delivering the film to a Pepper’s Ghost projection system.
This aspect of the invention can readily be combined with other aspects
and embodiments of the invention.
20
It has been found that these shutter speeds sufficiently reduce motion blur
without introducing stroboscopic effects, which can occur at higher

speeds.

25 Delivering the film may comprise sending the film immediately to a
Pepper’s Ghost projection system, for example for a “live” performance,
or delivering the film after completion, for example via any data carrier

such as an electronic signal or CD-ROM, etc.



a second, and delivering the filmto a Pepper's Ghost projection system
This aspect of the invention can readily be conbined with other aspects and
enbodi menwe 20fo/doheoi nvention. It has been found that these/cluddmsossgpeeds
sufficiently reduce notion blur w thout introducing stroboscopic effects,
whi ch can occur at higher speeds. Delivering the filmnay conprise sending
the filminmediately to a Pepper's Ghost3 projection system for exanple for
a "live" performance, or delivering the filmafter conpletion, for exanple
vi a any dat aAceortlirey tsumh aapeanogltee tinvetoomsitggral isopraidebny fdie ofceor di ng

to an aspect of the invention th IS, i ded fil f . bj b
proj ect ed asSURIgEpee %rod?flﬁgg a§na: gplltﬁsrogé \é%jt f’ﬂa%c@%ﬂ‘@ﬁ%%ég\ﬁ%?#(ﬁﬁgéeto ©

af or ement | ong 3PSl SnRhyiga NENL 09 he ARGARRNNG Lo an embodi ment of the

invention there 1's provi of providing a Pepper's Chost inmage
conprising filmng the subject in accordance with previous aspects and
enbodi nents of the invention and projecting the filmthrou

€ ! a
Sﬁm t r andpardetordinge ih apoEnboPmeat A the igKeten Hhetpds eﬂff)ﬁ’/m%g oythed ¢ o
the projected f]i d, a Ve N eo%hll&h' b indeM
visible to t?ﬂfep%\g}dgﬁcg g%ﬁism@%lgggxglﬁgg Cbac ésrlggaﬁlgmtn g{ Hse(r:rr@g@%.cﬁﬁrﬁe term
"sem transpagetdarghonitl previtdessteondand cnetoalimestsnof itied imeemiongand
al l owi ng the passage of some, but not all, incident i artially

h i
transpar ent ) Projemigmbh délmrefprewstpra §ém|bﬁf%ﬁlsé’@f‘?rﬁgs‘fl}?§“??‘it)srir’f(il%€q1 "{%h?ﬂ t he
T Feal i o Mgt odgEielibly Ao HOLEGH, SBTRRY BebltiR TRl Wil ln?Subisee 17l St

inreallife. ses arranging a canmera and
the 10  eyeline such that film images are visible to the audience superimposed on

a backdrop to the screen.

The term “semitransparent” should be understood to take its normal
meaning of allowing the passage of some, but not all, incident light (i.e.

15 partially transparent).

The method may comprise projecting the film such that the Pepper’s
Ghost image of the subject appears the same height as the subject in real-
life. In one embodiment, filming comprises arranging a camera and the

20  subject such that the subject extends substantially across the entire height
of the image captured by the camera. In particular, the subject from head
to toe may extend substantially across the entire height of the image
captured by the camera. This advantageously optimises the pixel count
for the subject.

25
It is desirable to create a “natural” quality light to illuminate the subject
(generally a person). As this subject is captured and projected upon a foil
to give the illusion of being “real” natural looking light that allows for
optimal realistic flesh tone rendition is important. In these restricted

30 spaces the lights identified and there configuration and control produce



subj ect such that the subject extends substantially across the entire

hei ght of the inage captured by the canera. In particular, the subject from
head to twe 20myooeebend substantially across the entire Ipeirgis20efosos3e | nage
captured by the canmera. This advantageously optim ses the pixel count for
the subject. It is desirable to create a "natural” quality light to
illumnate the subject (generally a pers#n) . As this subject is captured
and projected upon a foil to give the illusion of being "real" natural

| ooki ng | i ghthetdeatrediresvis. Their apfouratempeahiuse ican fleeddylighhé57¥hdegrieen i s
inmportant. In these restricted spaces the lights identified and there
confi gurat i ohelRY W BIodYFEarStinB LS - resul t. Their col our
tenperature can be daylight (5500 degrees Kelvin) which produces
outstanding results. Optinmally the Tel epresence booth may be of a variety
of differentOpiimatlyaiichBelgprésents hpettemady peaclvantagepud dibferaktesizhe boot h

as small as possible whilst achieving the desired subject area apd

i |1 uni natd ordlgfoughngt F%rger‘i‘ieﬁ"fph&ﬁ‘lviaf‘eagie%béocHﬁ?(ﬁr @%e |bp<>{YheaSS§,1[5113ﬂCfiSi s a
person, a si i ofuitjae GAPrAd iliEmidai®nSbee Of
the rect angquOZSrSﬁ%?g‘ggﬁgg%téﬁfegg@o?/h?h%&?ggegg Jat the | ocati on1 cailf tnhe subj ect
and per pendi euha@fort Wighhpiatiyeliinage ohpture. canera) is approxi mately 2m by
3.6m The canera can be masked to reduce the nunber of pixels used. This
can be achieved with various covers, eg purpose nmade covers (or sinply by

tape) . Acc LN n.as o] e i ' ' QML 48H ca
l'i ghting cog{fﬂc&)‘[ﬂ%g?getcgﬁs ?o‘?e?g%%’t %3H}‘| %ggg%%%??% %tr%réz;%égngnt , t ﬁe

| i ghti ngLoar r@ngemRNkizZe06Prthei RGtapRIar pimiee capripsd flgy thé | comerat angha
subject during filmng, a filmof the s,ub{'ect bei ng_for projection.as a
Pepper's location of the subject and perpendicular to the eyeline of the camera) is

approximately 2m by 3.6m. The camera can be masked to reduce the
number of pixels used. This can be achieved with various covers, eg
purpose made covers (or simply by tape).

15
According to an aspect of the invention there is provided a lighting
control system for controlling a lighting arrangement, the lighting
arrangement comprising one or more lamps for illuminating a subject
during filming, a film of the subject being for projection as a Pepper’s

20  Ghost image, the lighting control system comprising an input device for
receiving inputs on characteristics of the subject to be filmed and a
controller arranged to determine from the inputs a required configuration
for the lamps and send control signals to at least one of the lamps to
cause the lamps to adjust to the required configuration.

25
According to an aspect of the invention there is provided a data carrier
having stored thereon instructions that, when executed by a processor,
causes the processor to receive inputs on characteristics of a subject to be
filmed for projection as a Pepper’s Ghost image, determine from the

30 inputs a required configuration for lamps of a lighting arrangement for



Ghost inmage, the lighting control system conprising an input device for
receiving inputs on characteristics of the subject to be filned and a
control | ewoanrongad to deternmine fromthe inputs a requipcedBodsggapat i on
for the | anps and send control signals to at | east one of the lanps to
cause the lanps to adjust to the required configuration. According to an
aspect of the invention there is provides a data carrier having stored

t hereon instructions that, when executed by a processor, causes the
processor to IHegénaténg Hpusubjeet diringdilevingsndsend canswobjsépiald o beldast med
for projectign_a Pepper' s ost inpge,. determne fromthe inputs a
required confol%ﬁuoffa MY P SPAYPR esfad'?psatq RYjHES tngther reqHy e iBgF 3 Uni nat i ng
the subject during film ng and send control signals to at |east one of

| anps to cause the lanps to adjust to the required configuration. In this
way, the contidhissyayeithesantrot opsteincabd pusondtigiliyecodfégirenps Rampsesui r ed
by the chﬁra(%ter.i 34 hcst of . t he subi ect tﬁ_?o bg_fi | med, saving tinme and

reduci ng T he "REEECT BY At CBILASHITISHCS L the stBiashite Parfilmeds say it iimg anshnt r ol
system may Cos@kdis i : i:n. data on the required
configuration fodr ﬁg@ﬁgé%g&fa%? @g?ﬁg{ggﬁﬁkgﬁg@g(@:{aglh stics of the subject
and determ ning the required configuration nmay be carried out by conparing
the inputs ofr cl&argcteri stiés of the subject to those stored in nenory. The
charact eri st il&§ B$NIHe CARBPESY SRRy MIY OMPrise MRIMOrhAnYingaitetad thedeisol our
of the subj eghiss othes o] : quired.confi quration,. conpri se
the bright neggtaof 81![1 héﬂi@aﬁgtzg r?&]n gﬁgﬁgr}rﬁ%{ﬁ)?lneﬁr, t|h(r% glgc So?11 ({rhedlrf%\é?ﬂtr ed
conf i gur 8 i onkgratteeistios alf tirei gitijees sndideatminingmieeréuardd toakSratids
nmeasured at the subject, may be | ess than the total brightness of one or
mor e back Iiﬁ’rﬁys, €3 rﬁlggsgpécpyatcomparmg the inputs of characteristics of the

subject to those stored in memory.

The characteristics of the subject may be skin colour, hair colour and

15  colour of the subject’s clothes and shoes.

The required configuration may comprise the brightness of the lamps. In
one embodiment, in each of the required configurations, the total
brightness of one or more front lights, as measured at the subject, may be
20  less than the total brightness of one or more back lights, as measured at

the subject.
The required configuration may comprise a colour of the lamps.

25 The required configuration may comprise a position of the lamps. In
particular, a required position of the lamps may be dictated by a height of
the subject, such as a height of a subject’s legs, torso, head and/or total

height.

30  The inputs may further comprise an input of a stylistic requirement, for

example low key lighting or high key lighting, the required configuration



the subject. The required configuration may conprise a colour of the |anps.
The required configuration may conprise a position of the lanps. In

parti cul avo 2a1m@@u2br ed position of the | anps may be di ciratrarBby/@osaei ght of
t he subject, such as a height of a subject's legs, torso, head and/or total
hei ght. The inputs may further conprise an input of a stylistic

requi rement, for exanple |low key |ighting or high key |ighting, the

requi red configurationbeing determined fromthe input of the

char act eri sthaifg afetédreinsd freat thenihpubef shy|dhatiaterisigs o tensubjacicondi ng to
an aspect of the invention there is provided a lighting control system for
control | i ng &elstyhttinteaitesiffénent, the |ighting arrangenment conprising one
or nore lanps for illumnnating a subject during filmng, a filmof the

subj ect being for projection as a Pepper's Ghost image, the lighting
control systgoesaimy it6i By @peontafotieerinf@articaonberel s myoesied of ligheng anps to
change a configuration of the IanPs, the controller connected .0 a data
Iink prowi di erfiterit ayshemy forgkonHelens i # oHEBHRE aATRNERRERT o ihGnHBRIRGe i1 m
of the subject is bein [.OL.ECL a : o i troller
sendi ng cont?%?n%elr%ennél goxgggjgb%n%gfj’ ?'Hgn %Drrg@?% %u@%%lﬁgﬁg%gﬁp j(?)e%gdj ust
confi gurat i ofu ke iffenihy) & Abi 6F s pabieet beingafa projetticges d Pepper’si ghting
environment. According to an aspect of the invention there is provided a
dat a carri erGhasti iigage.offesd llgférflﬁ)rﬁoirlﬁi@tlr%@ﬁ?‘én%‘)ft’ﬁé}ﬁ‘,ng\/\ﬁeﬁo’é%%ﬁ%‘i dafby a

processor of (gltg(i}gjt{tg 'Ce[égg ﬁq%?tn rgollfamsﬁésttoegﬂagl%gi{e 'é:?sfinﬁ gux%@l%no(f)f MR fantdsINhe for

illum nati ngC m ng, processor to recelve data
on a |ightingoRPNidronimRAbctall aol acatdionlinkernroniding misd tde subigkdhgi s

bei ng projected as . . .
environment at a location where the film of the subject is being projected
as a Pepper’s Ghost image, the controller sending control signals to each
of the lamps to cause the lamps to adjust configuration during filming in
response to data on changes in the lighting environment.

15
According to an aspect of the invention there is provided a data carrier
having stored thereon instructions that, when executed by a processor of a
lighting control system comprising one of more lights for illuminating a
subject during filming, causes the processor to receive data on a lighting
20 environment at a location where a film of the subject is being projected as
a Pepper’s Ghost image and send control signals to each light to cause the

lights to adjust configuration during filming in response to data on

changes in the lighting environment.

25 In this way, the lights are automatically adjusted in response to changes
in the lighting environment where a “live” Pepper’s Ghost image of the

subject is being projected.

The data carrier may be any one of a floppy disc, a CD-ROM/RAM, a
30 DVD ROM/RAM, a Blu Ray disc, an HD DVD ROM, a tape, a hard

drive, a memory (including USB memory stick, a memory card, etc.), a



a Pepper's GChost image and send control signals to each Iight to cause the
lights to adjust configuration during filmng in response to data on
changes iwothm/dorghting environment. In this way, the |ipgintcB20092050849
automatical ly adjusted in response to changes in the lighting environment
where a "live" Pepper's Ghost inmage of the subject is being projected. The
data carrier nmay be any one of a floppy gfsc, a CO-ROM RAM a DVD ROM RAM
a Blu Ray di sc, an HD DVD ROM a tape, a hard drive, a nmenory (including
USB nenory stsignal @netedingy ae dnternet doyvnlaasl, gmaF TPi Eﬁhwmtgwgln al wirgr@;et
downl oad, an aav othhARS; a wre or any other suitable nmedium
According to o (ﬂ,'flt%?]ét'%eéf%ﬁ\lenti on a nethod of filmng a subject to be

projected as a Pepper s Chost image, the nethod conprising filmng the
subj ect under a lighting arrangement having one of nore first lights for
i |1 um nat i ng Accordimg of an Repeatbjfette mvdntoe oomerwod of dilaridg |a gisjsct’ @r

illumnatikng,th and the subject, wherein the lights are
Icon'tJ ;noln?e Llfghgﬁqﬁng oq s T‘g;eglp%tsiéh?ﬂeg%a&% tf‘ﬁén%ﬁli’@do?orﬁﬁlflém%l flgmlflgi ght's

(5 155" thaneRr saRCOGHTBE 8 Nahhes SFERGBReh Sl Biby PTARLRETHPlghlle_One

or nore second |ight A neth ng a su 8" proje as a
Pepper' s Ghoder illmyéatinigea rfednitodf denpubjséngnd lohm d1gmoRE sSLEHECighNesr a

lighting arr ement having on f m)refront lights for illumnating a
frgnt 019 t he' %B r@é’tngaﬁtf’ %’é S’Pd P65 8dp ik the gweigct owhprainntheatighig aﬂ@e rear

of the subj e@bntr&ﬁ@& &uBh HRS Hega)tta"\‘l ﬁ’tlr ghtr?]lgg'st bR hED 8 %Ch t hatf{rﬁgﬁghgj Sct s

bri ghtness of the one or nore front as reasuted
| ess t hatl or leppheniareamiryxicheicbane: samt he thetdtal buri ghhBassf ehe bhe ggne or

nore back |i gﬂ)trg Seconmgﬁur ed

A method of filming a subject to be projected as a Pepper’s Ghost image,
the method comprising filming the subject under a lighting arrangement

15  having one of more front lights for illuminating a front of the subject and
one or more back lights for illuminating the rear of the subject, wherein
the lights are controlled such that the total brightness of the one or more
front lights, as measured at the subject, is less than or approximately the
same as the total brightness of the one or more back lights, as measured

20 at the subject, and wherein the principal illumination of the subject by the
lights is provided by LEDs.

The method may be carried out in a room less than 6 metres wide and/or
less than 20 metres in depth. For studios that are greater than 6 metres

25  wide and 20 metres in depth, conventional tungsten lamps can be used.

The LED lamps may be as described in US2008259600, US2006181862,
EP1677143 and US2005259409.

30  According to an aspect of the invention there is provided a method of

filming a subject to be projected as a Pepper’s Ghost image, the method



at the subject, and wherein the principal illumnation of the subject by
the lights is provided by LEDs. The nethod may be carried out in a room

| ess t harw6 20ea0eow de and/ or | ess than 20 netres in deptricB2bewossssudi 0s
that are greater than 6 netres wide and 20 netres in depth, conventi onal
tungsten | anps can be used. The LED | anps may be as described in
US2008259600, US2006181862, EP1677143 angl US2005259409. According to an
aspect of the invention there is provided a nmethod of filmng a subject to
be proj ect edcaspmasiRgpilening tBeoutbj¢ataigefronhef mebadddeenepn iwidey af lightingy t he
subject in front of a back screepn under a Lighti.ng.arrangenent. havi one
of nore frorTRRERMNLRAVIRG QRS ﬂgt“i‘(?ffj Oft (Slr#t%lfogﬁ@u@ffbﬁq'&;gt? (RR%Y 8 g a
drop-off di 5&1@%31%' t, WHRrEhORtarbh Wit HidtindeE 8B thd@rom 1041RE aBaBsOanesen t he
front lights an { e back screen. An advantage of using front |ights which
have a dr op-diffandé deamem thiei frhni Eghesmd tharbackescdéet.ance bet ween the front

| ights and the back screen is that there will not be undue Iight incident
on the b&k screen. If there is undue |l i ght incident on the back screen,

this wiill MaKR JRGnBAEK CEURETRPABhIILRIIAREYd RLBHAIE diSdHES iHieh

contrast between t jectand t ack screen. Enbodi nents of the
i nvention wiisl lesowhdre tike slistaded beivdenr dfeefrenc dights tahd the cloapkasgreeny is
drawings, in which :- Figure 1 shows g cross-secti Vi ew ﬁt a studio

|
setup for a WphHerAgVEF pahbe redue g dreidgahes ¢ tbr%ggr?ér%ﬁ%o HERE 1Df ¢ he

::P\éﬁptel 2{1; FiLRHEC1igh! $hAd&f"6RhL alk AU LWHRE it rSidHne SRIKURrBEPWN 1N
1’0 appear grey and therefore reduce the contrast between the subject and the

back screen,

Embodiments of the invention will now be described with reference to the

accompanying drawings, in which:-

15
Figure 1 shows a cross-sectional view of a studio setup for a
lighting arrangement in accordance with one embodiment of the
invention;

20 Figure 2 is a schematic plan view of the studio setup shown in
Figure 1;
Figure 3 is a schematic view of the shot captured by the camera as
arranged in the studio setup of Figures 1 and 2;

25

Figure 4 is a schematic view of a lighting control system for
automatically adjusting the lights of the studio setup shown in

Figures 1 to 3;



Figure 3 is a schematic view of the shot captured by the canera as arranged
in the studio setup of Figures 1 and 2; Figure 4 is a schematic view of a

| i ghti ng wonbrolo7®yst em for automatically adjusting thepcirgig2s0%isogsbe
studio setup shown in Figures 1 to 3;Figure 5 shows a perspective view of a
studio setup for a first lighting arrangenent in accordance w th anot her
enbodi nent of the invention, wherein theglighting arrangenent conprises LED
| anps; Figure 6 shows a plan of the studio setup of Figure 5 ; Figure 7
shows a perspect i Fimurieelv diowss 8t pelispegteupidvorofaa ssadiod s¢tughfarng first
arrangenent in accordance with another enbodi pent of the inventi wherein
the lighting arraigisher@gapmeapd E‘ﬁiﬂrgﬁ‘?ﬁ‘?s‘,’m iad’@%ée%ergh%%éneé‘tﬁgggﬁecti ve
view of a studio [ itk ot j risel ystmahedsf rom a

| i ght panel arran§§§H?891 I 3%{%3{% I%gﬁglgga%gadagggm%gg%bo%k/ of a sgbj ect;
Figure 9 shows a perspective view of a studio setup of Figure 7 with the
light path illustrated froma |ight panel arran ec% O il Lum nate the darker
features 2of a subFtawre Gshosa piagRbiRe studeg §‘f)té‘8tq g¥few of a studio setup
of Figure 7 with the light path illustrated froma |ight panel arranged to
illumnate the | ower part of a subject; Figure 11 shows a perspective view
of a studio setupFifurki DJuhews avptispebevé ividw qfad Bridib ustumfed af seoomd | i ght
panel arranged to illumnate generally up to the shoulders of a S\l/JBBj ect;
Figure 12 shows alighiizgaciangemeneip é¢005d§@Qde8hs%ﬁ&1bero?m£?‘éweéltPf th the

light path ill USt{n%teggoﬁ,r %We?eihitggtligl?l?iﬂgl ar%r{g%ﬂga':ﬁq ctoﬂiprises LED lamps;

10
Figure 8 shows a perspective view of a studio setup of Figure 7
with the light path illustrated from a light panel arranged to
illuminate the face and upper body of a subject;

15 Figure 9 shows a perspective view of a studio setup of Figure 7
with the light path illustrated from a light panel arranged to
illuminate the darker features of a subject;

Figure 10 shows a perspective view of a studio setup of Figure 7

20 with the light path illustrated from a light panel arranged to
illuminate the lower part of a subject;

Figure 11 shows a perspective view of a studio setup of Figure 7
with the light path illustrated from a light panel arranged to

25 illuminate generally up to the shoulders of a subject;

Figure 12 shows a perspective view of a studio setup of Figure 7
with the light path illustrated from a light panel arranged to
illuminate the head/hear and upper body of a subject;

30



illum nate the head/ hear and upper body of a subject;Figure 13 shows a
perspective view of a studio setup of Figure 7 with the light path

i |l ustratwo 2broomveol i ght panel arranged to illum nate tpeTieBdddnzessd Fi gure
14 shows a perspective view of a studio setup of Figure 7 with the |ight
path illustrated froman overhead |ight panel arranged to provide rimto

t he head of a subject; Figure 15 shows a0pl an of the studio setup of Figure

7 ; Figure 16 shows a plan of the studio of a studio setup for_ _a third
li ghting arrangenBigurenl hebovsanperspeetivasthed 2 stielie veitp of Higee 7

i nvention, wherein.th i i ar. n ri. I - JFligure 17
shows a perspecti{&ghv?}é%/v 18 tt %gthstllﬁg?%go t{grogr{fﬂgi gggétd&g@f Oa%?%r?%egurt h

| i ghting arrangengniminfteathedcddner t h anot her enbodi nent of the
i nvention, wherein the lighting arrangenent conprises LED | anps; Figure 18
shows a plan of the studio setup of Figure 17; Figure 19 shows, in

accor dan wth . enbodi nent of the invention, a light hood; Flqure 20
Shows. 1 accor dabiainy (hIERY e AoBtroRebVE PRt £l sellB0Re FI T ay wi ¢ n
l'ight baffles/hooggh Fh@urigh? gatkNoMgstPated Ofonsesd | BRcheXd EWgRi Fandt udi 0
setup for a lighting arrangenent in accordance wth another éenbodi nent of
the invention; Fi ganren@2 whpwyidd ninate dlel heaskofva tsubiast;enbodi ment of t he
invention, a floor light with an LED array with |ight masks; and Figure 23
shows, in accordance with an enbodi nent of the invention, a lumnaire

conprising an LEDRghfraV5 §vikea d1A&NBITBRS studio setup of Figure 7;
10
Figure 16 shows a plan of the studio of a studio setup for a third
lighting arrangement in accordance with another embodiment of the

invention, wherein the lighting arrangement comprises LED lamps;

15 Figure 17 shows a perspective view of the studio of a studio setup
for a fourth lighting arrangement in accordance with another
embodiment of the invention, wherein the lighting arrangement

comprises LED lamps;
20 Figure 18 shows a plan of the studio setup of Figure 17;

Figure 19 shows, in accordance with an embodiment of the

invention, a light hood;

25 Figure 20 shows, in accordance with an embodiment of the

invention, an LED array with light baffles/hoods.

Figure 21 shows a cross-sectional view of a studio setup for a
lighting arrangement in accordance with another embodiment of the

30 invention;



with reflective surfaces. Referring to Figures 1 and 2, a studio setup
conprises a stage 1 on which a subject, such as a person, is to be filned
by caner avd,2osmohi2as a Sony HDW 750P, Sony HDW 900P or HOC«d266)/05u84bh a
standard lens (e.g. Canon HJ21 or 22) for projection as a Pepper's Ghost

i mage. When being filnmed, the person is illum nated by a lighting
arrangenment conprising front lights 3 t®;9 for illumnating a front of the
person, rear lights 10 to 14 for illumnating the rear of the person and

side lights 15 andigi@ef @2 ishbwrj nat iacgo@laacelewith tane eperegidmeniThef tthe m
"front of the person” refers to the side of the person facing towards the
canera and the t eimyentieara dfoordighiaridhan LEPArgay Wlﬁlhggg‘i ’a‘éS]ggf; e per son
facing away fromthe canera. The foll owi ng enbodi ment is described in which
some of the lights may be incandescent or fluorescent |anps (eg tungsten

| anmps) but, as wiFigu@e e3plsAowed inn agbsladet awithl aherembiddimenadManhageous
for at |east sone of the lights to be LED | anps. The front lights 3 to 9
conprisedights fiowentipmnhdamingireicomarisieg sackEbhariay pilepa cdgmbern one
enbodi nent, a pai r.tgf El:eg{] fronfi |ights 3 and 4 nounted on stands, for
exanpl e 14ft st andg¥! 'f Yt d S|'ng the head and torso of the person and

a pair of lowfront lights 5 and 6 for illumnating the |legs and feet of
the person. The front lights further conprise a higheye light 7 for
illumnating the eyes of the person and two floor fill lights 8 and 9 for

lifting sha i.n clat.hin f t erson. The front || 3 . are
el ect r oni caﬁ?éﬁe&iﬁgrt& Ilgﬂfeg glgwxp%sﬁu ? 5‘?t!uppcsogll%féﬁte)s E{S.%%%?ilgﬂ{‘ gﬂﬁg@i ng a
22 to 25mm | grgpRRf WRass arRasad, isl dousd PRkde@nbyc aimben R ghth ascoBbApl | ed as
required. In particular, the lights
HDW-750P, Sony HDW-900P or HDC-F950, with a standard lens (e.g.
Canon HJ21 or 22) for projection as a Pepper’s Ghost image. When
being filmed, the person is illuminated by a lighting arrangement
comprising front lights 3 to 9 for illuminating a front of the person, rear

15 lights 10 to 14 for illuminating the rear of the person and side lights 15

and 16 for illuminating a side of the person.

The term “front of the person” refers to the side of the person facing
towards the camera and the term “rear of the person” refers to the side of

20 the person facing away from the camera.

The following embodiment is described in which some of the lights may
be incandescent or fluorescent lamps (eg tungsten lamps) but, as will be
explained in more detail later, it is advantageous for at least some of the

25 lights to be LED lamps.

The front lights 3 to 9 comprise lights for illuminating different sections
of the person. In one embodiment, a pair of high front lights 3 and 4
mounted on stands, for example 14ft stands, for illuminating the head and
30 torso of the person and a pair of low front lights 5 and 6 for illuminating

the legs and feet of the person. The front lights further comprise a high



3 to 7 may have appropriately controlled barn doors for confining the |ight
beam as required and col ours and brightness of the spotlights 3 to 7 are
sel ect ed weed/om20he required col our tenperature of thatTamsbensosad t he
person, such as required skin colour and colour of the clothes covering the
upper torso. For exanple, for a person having very dark skin, the power of
the front lights 3 and 4 may be 1. 8kW PBor a person having a very light
skin col our the power of the front lights 3 and 4 may be 1.3kW It will be
under st ood t &t lighe 7ffoontlumiggtiing theagpksdointhe frescrebhndttwa Soort GHl leglpewer

| evel in betwyee 3kW and 1. 8kW dependent .on how | ight or dark the
person's ski geag&g’émr/l\gtmgng&domemcﬁpgupg@f t{;ﬁ@e'é%?é"l ight 7 may al so depend
on the skin colour of the person. The col our and brightness of |ow front

lights 5 and 6 will depend on the col our of the clothes covering the |egs
and t he shoe¥heofrent ndghtse 3f eet 7 e ¢ovweonichlly heohtovtliblonBkW gptodil® and 6

is also set twee .3 and 1.8 kWdependi ng _on how light/dark are the
subj ect' & cl &?h%%mgﬁ?lj mgghtwﬁevmgoarsf i 101 %ﬁﬂg’htkene Wosgy 2@ 850w
Fresnel 1igh AV j r e : : t hes
and skin ton%ﬁlcl)‘l?1 %%Iihggscgg?geécgghqig%f] ?ch}gte Hﬂséﬁﬁgﬂgaf cm)g?agtrléemgﬁ’g'lthggl@t}gh t hat
the majority3ab Vighy leavet bpprdpyiatdle Esmandlldd dhats ddore fériconfibtinglithect |y

reflected by the back wall 19 back to the subject. In this way, the
reflected fright beamasdgauirgdrandpspdanrsaand, hgigsinespiob thasrotligs Bnl9 6f the

subj ect . The C [Wo]els 0,14 i r
profile (el Iip%s%ell%ig?? b:*‘ﬁ%‘?l‘%“gﬁ%’s r%@f%g%gforfgnﬂteg%fgmg?e%trﬁsﬂg{ngg%:tgonﬁIrély\ée
lights fur iiheufersinl, ngudh faereqiiralakivnsolotr t el pR16an.ofl thd hilsthes
enbodi nent, a pair of high back Iights 10 and 11 nounted on stands, such as
14ft st ands, cqvgring the upper torso. For example, for a person having very dark

skin, the power of the front lights 3 and 4 may be 1.8kW. For a person

having a very light skin colour the power of the front lights 3 and 4 may

be 1.3kW. It will be understood that the front lights 3 and 4 may be set

15 at a suitable power level in between 1.3kW and 1.8kW dependent on how
light or dark the person’s skin colour/clothes. The colour of the eye light

7 may also depend on the skin colour of the person.

The colour and brightness of low front lights 5 and 6 will depend on the

20  colour of the clothes covering the legs and the shoes covering the feet.
The power of the low front lights 5 and 6 is also set between 1.3 and 1.8
kW depending on how light/dark are the subject’s clothes and shoes.

The floor fill lights 8 and 9 may be 650W Fresnel lights having a
25  Dbrightness and colour dependent upon the clothes and skin tone of the

subject.

The front lights 3 to 7 are angled such that the majority of light emitted
by the front lights 3 to 7 is not directly reflected by the back wall 19 back
30 to the subject. In this way, the reflected front light does not appear as

undesirable back lighting of the subject.



illumnating the head and torso of the person and a pair of |ow back |ights
12 and 13 for illumnating the |legs and feet of the person. The front

| i ghts fuwbhero/mespri se a hi gh centre back |ight 14 for pcirigeromatsisag t he
head and wai st of the person. LED lights may be used for the front, back
and/ or side lights. For exanple, 5600 K (Kelvin) LED | anps may be used. LED
| anps consune far |ess electrical powerzthan incandescent |anps, allow ng
the lanps to run off battery power or conparatively smaller power supplies.
The use of batteries reduces the nunber of cables in the studio and

i nproves the safety of the working environnent. The L al have, a nore
stabl e col ouFhgrback fighgs 10hdocbt e stectoaiqaliyhcopirp If;l)é](? lg;%( hférq(? | anp

does not 5“?@51?%‘%&@515%@?%? vkl ERNEPS s R OBEQ B risc FHERQELROT €.

t he cool tenpe ure o Ion o anps negat es any nee rair
condi ti oni ngilwmginh8ng ei&ednt asetiions bf ske p&isoae LURDhisambodimert anpaih | ower
vol tages than incandescent | anps and, generally, for illumnating a subject

. . f
for filmdng ehbighobackghghisi1q apdddrmppptedeon stapde suphges dftstards vrts to a
few tens of yolt.s).. i I S i,vel: nd are
solid state 10181%31%%% ?‘?ﬁg?ﬁgﬁ% t@t%‘i&gﬁ%&?%g& ian@égpgt?%xﬁv%k?%&égnt r ol
el ectroni cs.1Mhing 13 fdseiilimibefing e cleps emd faey eott ienpersonhi Clhhev éron@us
t echni cal advant 2&;5 can be achieved by control of the Q[l)ti cal output of
the front, slighisavathesagomprse ¢ high pertre dackrlightpl4 depsliygmingipghe of

being switched fasfer.th nyentional incandescent |anps thereby allow ng
the | anps tghe[?g il m%lﬁé)g%%%eysﬂ%é intensity of the light produced by LEDs
can al sggbe controll ed using pul se-w dt h-nodul ati on. LED | anps, being solid

state conponents, are generally robust and shock i )
LED lights may be used for the front, back and/or side lights. For

example, 5600 K (Kelvin) LED lamps may be used. LED lamps consume
far less electrical power than incandescent lamps, allowing the lamps to
run off battery power or comparatively smaller power supplies. The use
15 of batteries reduces the number of cables in the studio and improves the
safety of the working environment. The LEDs also have a more stable
colour shift (i.e. the colour of the light emitted by the LED lamp does not
substantially change with changes in brightness). Furthermore, the cool
temperature operation of LED lamps negates any need for air conditioning

20 and is less of a fire risk.

Since LED lamps run at much lower voltages than incandescent lamps
and, generally, for illuminating a subject for filming the voltages will
generally be in the range of a few volts to a few tens of volts). Since LED
25 lamps run at relatively low voltage and are solid state components they
are better suited to integration with control electronics. This is useful for
the current invention in which various technical advantages can be
achieved by control of the optical output of the front, side and rear lights.
In particular LED lamps are capable of being switched faster than

30 conventional incandescent lamps thereby allowing the lamps to be dimmed



resistant (in contrast to fluorescent and incandescent bulbs). This is
particul arly advantageous in studio environnents and nore so in portable
studi o enwororm®mi2s i N which the | anps are subjected toprChaB20@u30S90f

regul ar transportation. LEDs can have a relatively long useful life with
estimates of tine to failure in the region of 35,000 to 50,000 hours being
reported (conpared to about 1,000-2,0002%0urs for incandescent |ight

bul bs). LEDs have a slow failure, that is, they nostly fail by dimmng over
time, ratherraphdly.t Rbeabrtepsitbuefn-theit light i prodneksk dent LBDsbsan Ahlsoobet hese
properties nmean that the nuynber of s . | anps that need to be carried is
nuch | ower tﬁ‘gﬁr‘?/}g"df Bs'peé H”i%ﬁjl‘vr‘%tg"tf‘lffﬁglifﬁloflncandescent bul b Iighting system
This an inportant advantage for nobile studio environnments in which space
and wei ght capacity is restricted. The advant ages descri bed above for LEDs
can be real i BE®D ympssibregng BEblillastigs dompaents, gire gdeineodliy hebusarmpd shack he
lighting system So,.if say 25%of the | anps where LEDs then there .would be
a cor r espondi&iandBicoaHEst 44 Qf‘?SGﬁmofa“éhéncf&sﬁ?ﬁegbeg‘ﬁg%vi &H By usi ng
LED I anps ( Syghicafarly Qv SaERLR, in" SUHLS ERRrbiinBARCHd fidke RBVWRI pdrpsiib T ed for
the lighting system etcg. I'm ot her words, although the full be%eflts of

usi ng LEDs astediceahvizenmehsnis wistanthe dainpsadde sdbjedred| @npis vigedrs nft he

lighting systemare LED | apps,. the sa benefits, but to a _lesser extent,
can be real i%&l%gﬁnwﬂr@%?“pokﬁpénc%’fnﬁﬁﬁ% 3 Rl vely {Oﬁ‘é P?eﬁﬂfi‘ﬁﬁ ‘%S}Et em are

used in the +§tgg%gggf%xﬁé ?@faiyhﬁe, B [ ARSS R 668 94115, o hOgsDRdke | | aht s

10 to 14 w on the ski and shoe col our e person. For
exanpl e, 1(f or repoptes (ongated gtov abyguddr, 806G, 000 tHoarpofver inchnddseehiadighlti ght s
10 and 11 ma%/ be set at 1.7kW For .a person having very || gt?t ..

ulbs). LEDs have a slow failure, that is, they mostly fail by dimming

over time, rather than the abrupt burn-out of incandescent bulbs. All of

these properties mean that the number of spare lamps that need to be

carried is much lower than would be required for an incandescent bulb

15 lighting system. This an important advantage for mobile studio

environments in which space and weight capacity is restricted.

The advantages described above for LEDs can be realised by using LED
lamps for some or all of the lamps in the lighting system. So, if say 25%
20 of the lamps where LEDs then there would be a
| corresponding/concomitant realisation of the advantages provided by
using LED lamps (such as, for example, reduction in electrical power
required for the lighting system etc). In other words, although the full
benefits of using LEDs are realised when substantially all of the lamps
25 used in the lighting system are LED lamps, the same benefits, but to a
lesser extent, can be realised when only a portion of the lamps in the

lighting system are used in the lighting system.

The brightness and colours of the back lights 10 to 14 will depend on the

30  skin, clothes and shoe colour of the person.



skin, the power of the back lights 10 and 11 may be set at 900W The col our
of the centre back |ight 14 nmay al so depend on the skin col our of the
person. TWe 20mliouoand brightness of | ow back |ights 12pamaBRBowvisbdsodepend
on the colour of the clothes covering the | egs and the shoes covering the
feet. For dark clothes and shoes, the power of the | ow back Iights 12 and
13 will be higher than when the subjectaohas |ight clothes and shoes. The
front and back lights 3 to 7 and 10 to 14 are placed approximately 1.5-2 m
fromthe subf@cexanmpidelfoghi perkdonamlidd vere darlofskirg thel pawpesobtiahe bsgot | i ght s
for illumnating the side of the person and the brightness and col ours of
the side |ighgys 1) and hlsmay beajesdtdepkWd ok APLRYH hay s KeY gﬂﬁ Ushoe

ool our "of |t NG RefiR0Roukp ANGTNATIRAI 10 LHE ROV bl 5y dhokpe shee

i ghts 15 an 6 ar uste nse to noverent t he person on the
stage. The poisir beved cehtrkitglek 11ght 16 nasy sledupdndomtipesisancatovesf t owar ds
the light and increased as a person noves away fromthe |ight. The person
may al sodi | Itheipeaswd by overhead fluorescent lights 17 and 18, in this
enbodi ment fluorescent |ight provided by KinoFlo Lighting Systens, to
illumnate the hair of the person. These lights 17 and 18 are particularly

advant ageoUSTM@6(!5‘10519%nﬁ%ﬁ%lﬂn@@spialdialbkclhﬁightsCDI and .13Awilvidepetitodleser i bed
in nore detail with respect to Figures 5 to 20, advantageously at | east

some of dt he wlewhefdht jdpthiencovprimgythselegs Aanddee BYoasEE Yaris thhéeadt udi o i s
rran t i | ai n,backd o i
o ovi dos o otk pleB o 3RS PRpbI OB chE IR hadk) RghiCta i 139

10  will be higher than when the subject has light clothes and shoes.

The front and back lights 3 to 7 and 10 to 14 are placed approximately

1.5-2 m from the subject.

15 Sidelights 15 and 16 are profile (ellipsoidal) spotlights for illuminating
the side of the person and the brightness and colours of the side lights 15
and 16 will also depend on the skin, clothes and shoe colour of the

person.

20 In one embodiment, the power levels of the side lights 15 and 16 are
adjusted in response to movement of the person on the stage. The power
level of light 15, 16 is reduced as a person moves towards the light and

increased as a person moves away from the light.

25 The person may also illuminated by overhead fluorescent lights 17 and
18, in this embodiment fluorescent light provided by KinoFlo Lighting
Systems, to illuminate the hair of the person. These lights 17 and 18 are
particularly advantageous when the person has a dark hair colour. As will
be described in more detail with respect to Figures 5 to 20,

30 advantageously at least some of the overhead lighting 17 may be provided

by LED lamps.



Pepper's Ghost image, such as a black, blue, green or silver screen. Such a
back wall 19 reduces light reflected back to the subject. If possible, the
col ours olothm/®mepect shoul d be chosen so as not to narch/dpreosasbsaur of

t he backdrop. A blue/green screen backdrop is preferred as if a black
backdrop is over lit, the clarity of the Pepper's CGhost inmage produced from
the filmmay be conprom sed, particularby around the outline where the
Pepper's Ghost image can appear fuzzy, rendering the Pepper's Ghost inmage

|l ess realistic. If providing a blue/green backdrop is not possible, an

alternative is to provide a silver screen _on back wall 19 and ﬁ @ircle of
tightly fornEBe siusdo iEprianged £0 RrovidE a @it Bagkdope it PAHIhatadte P8%key out

t he backgrou a i e,t ]| i - eqr aun A use, ot he
person is i|?gﬂiQgﬂgﬁggg%t%ehﬁﬁgﬁt§§§k9§ﬁi§9§ﬁ§ﬁqﬁgiﬁg ﬁPIh%%M@§(ga%era 2.
A pol ari si ngPegpeeraGhostt imiagensubke avaeslatio, blmet poéerspesiliarsareéd.ections from

either the floor of the subject. The lighting arrangenent is configured
such that® when the recorded filmof the person is projected in a system

e on appass il bRSE kel VOERAREP b I REOP Hack FORE SIRAE, O DO

per son appea?s nor € “roun n t han i es created

from film ngp@sspae s e ¥sidugs GFNhe nfubtal shblile e peioden Isogiy hog tomeidioes. | n
particular, the lights 3 to 18 are controlled such that the total
bri ght ness ofhet¢pdowmnef dhe heglalrppond hlpgigreemsergen haskdgopsis prafersed as

approximatel y th ape .as the total. brightness t e I ck
lights (for ‘ix% ?CZ(, g?‘él%dzo{)hl no o izibp{hgx&r%%zl%}o{ eegg%lgree Sa;ﬁht%e@g?gl
conbi nedor | GYINESS PEmt AR ANt GhAPTIR ©ERIproin@dYds porticalalty teg@idiehe W th
the one or nore side lights 15 and 16). The total brightness of the front

i ghts 3 to Quthimy weereeds PeépperisOdwst image can appear fuzzy, rendering the

Pepper’s Ghost image less realistic.

If providing a blue/green backdrop is not possible, an alternative is to
15 provide a silver screen on back wall 19 and a circle of tightly formed blue
LED lights around the camera lens which act to key out the background

and isolate the subject in the foreground.

In use, the person is illuminated by the lights 2 to 18 when being filmed
20 by camera 2. A polarising camera filter may be used to control specular

reflections from either the floor of the subject.

The lighting arrangement is configured such that when the recorded film
of the person is projected in a system, such as that described in
25 WO02007052005, the Pepper’s Ghost image of the person appears more
rounded and to have greater depth than images created from filming a
person using conventional three point lighting methods. In particular, the
lights 3 to 18 are controlled such that the total brightness of the one or
more front lights 3 to 9 is less than or approximately the same as the total
30 brightness of the one or more back lights (for example, less than or

approximately the same as the total combined brightness of the one or



of the total brightness of the back lights. That is, although the front

| ights can in sonme enbodi nents be brighter than the back |ights, the front

| i ght s shwol2diomot42be t oo bright conpared to the back |i gbtrasE2e@/dsbery shoul d
be | ess than 150% of the brightness of the back lights) . The one or nore
side lights may illum nate the or each side with a total brightness that is
| ess than the total brightness of the opg or nore rear lights but nore than
the total brightness of the front Iights. Overall the intention of the
lighting i s morbeedriights Enoudgh togetbepwithethedetra br mora sidd fighth Haanér

wi t hout dark 0 ot herwi se the dark spots wl| t f i
to becone i n@gi @?‘8%"@!1 %G’xﬂé‘rt{l?rgsb(?fi té%?fglﬂ%hté%gc’g#ggﬁﬁ?{‘?g@.agﬁ#(g%i Igﬁlgﬁg
shoul d pi ck QfJﬁhedeoftJler;ﬂé mn%%&ftb'ﬂf‘esb?& fs. %af?s%talﬁnﬁgﬁ%é‘%&ﬁsli%ﬂgg

subj ect accentuating e passage of |i1ght noving across
subj ect. Reacan igbdmagnsihakimenfsoberbeighiem thao e batle lighby, ebe foertl lighgst o

i ncrease i nmage sharpness. The col our tenperature of the Pepper's ost
i mge of X heS ot beninn Bright @H“%Pé‘r"c‘fé‘%éfl? bagk Jights Hee tggg Sh%ld'%ﬁ col our

t enper at ur ﬁg%gﬁ%}éi%%g&;@ﬂetmg&ngés W{}I%Oﬁh%kpﬁ%%tﬁf.rﬂ"ﬂgo%to? rﬁ%%sﬁ pper’ s

Ghost i mage. sire ourtenperature 1s I eved roug el ecting
the requiredigsoung iflamifdie theosnt cadhasikleawithsd detal bgighsnest ahaeisalgsb e by
col our correcti n% the lights with gels. It will be understood that in sone
enbodi nent s $aBrHhe dpalbrigiipessaplue pRg ORiMge andighte byt meredean ibe

l'ighting at I r.s Ghost image is projected could be
arranged to {qwghér?@%éé%g%%éh% gggﬁgg{ﬁi' mage separately from any ot her person
in the viecinity of the Pepper's Ghost image. OQther lighting effects at the
| ocation the Pepper's ghost inmage is projected .

Overall the intention of the lighting is to be bright enough to capture

detail in a uniform manner without dark spots (otherwise the dark spots

will cause parts of the image to become invisible) or overly bright spots

(image bleaching). The lighting should pick out differing textures as well

15 as cast shadow across the subject accentuating form and the passage of
light moving across the subject. Rear lighting should form a rim around

the subject outline to increase image sharpness.

The colour temperature of the Pepper’s Ghost image of the subject should
20 match as closely as possible the hue and colour temperature of similar
skin tones of persons performing with the Pepper’s Ghost image. The
desired colour temperature is achieved through selecting the required
colours for the front, back and side lights, for example by colour
correcting the lights with gels. It will be understood that in some
25 embodiments such colour temperature matching is not required as the
lighting at the location the Pepper’s Ghost image is projected could be
arranged to light the Pepper’s Ghost image separately from any other

person in the vicinity of the Pepper’s Ghost image.

30  Other lighting effects at the location the Pepper’s ghost image is projected

may also enhance the realistic appearance of the image, for example up-



may al so enhance the realistic appearance of the image, for example
uplighting a backdrop to a stage on which the Pepper's CGhost is projected
whi | st nakoregioswreot hat none of these lights illum nat ePCME;BzD@a)SLmhl nd the
Pepper's Ghost image as this lighting may overpower the Pepper's Ghost
projection. Now referring to Figure 3, the canera is arranged relative to
the person such that the image of the pergon captured by the camera extends
across the entire height of the inmage captured by the caner a. Thi s
advant ageous Ilighting ﬁi@ékdtqmt@iaxeﬂagcmnfwhim thdﬁén’gpgepﬁgr(fh@ptlg _rpzrgjdg];gedage

| ution of_{f. r.son in the image, |In_one enbodi nent, a size
LﬁrS]gsEed pl at%ﬁlsﬁorgglgfl E¢HEC é}éﬁe’?(ﬁ’e(‘?ﬁg’.es? highty Jlumpmage, they é@?dﬁé’&'ﬂfbﬁh?ga{]ﬁe
captured by t el tind O 12RHaE M & rp i.cular
eygl i ne of yt t?eypgan‘gﬁ?o}ﬁs ggsr%x?ﬁrr%t%I; %m E@%&e rrdl’w%nﬁgo g er?bsog‘l% fhts the
canera nmay b@®ragsked. The canera is configured to have a shutter speed of
between | £60 | h second and 1/120 th second. It has been found that these
shutter speeds sufficiently reduce notion blur wthout introducing

st roboscopi c S rinvhioCh; CGMr i s e .Th nera i s
posi ti oneg Stﬁ\"t]?ﬁa?mgré\mgygl I Eep'o %t%agﬁecrgrrlg?dgpasr?%?tﬁ tl“_éef ?(i/%@%rpﬁésé)ﬂonds to
the eye |inesu¢h mtatheiiomge obtichpagohhapReppesy shdkeslerd BREAIANLErds at

| east 4m aV\/a¥}éf rom.t he s The, captured filmof the person is

delivered to'X PEHHE ‘%ﬂ%&%g& pHsj elwagsn wpéuredh dnd pheoj eamerd. by This syst em

as a Pepper’ | Agh . J j £l roj ect.ed such that
t he Pepggr' sﬁ(aﬁic}g?é?dna e%%@%ﬁ%ésggggéﬁggggggpg&t %)heaﬁe%ﬁal _é)Rbém?Wg. O
hei ght ak0 t heespdutéam of rthe geirsdn fe thdhmafe) ninreye ensoment Catesd ¥ an

tel ecomuni Cg;[nin%s Ze glattgeshot of the camera (i.e. the size of the rectangular plane
captured by the camera at the location of stage 1 and perpendicular to the
eyeline of the camera) is approximately 2m by 3.6m. In some
embodiments the camera may be masked.
15
The camera is configured to have a shutter speed of between 1/60™ second
and 1/120™ second. It has been found that these shutter speeds
sufficiently reduce motion blur without introducing stroboscopic effects,
which can occur at higher speeds. The camera is positioned such that an
20  eye line of the camera substantially corresponds to the eye line of an
audience watching the Pepper’s Ghost image and is at least 4m away from

the subject.

The captured film of the person is delivered to a Pepper’s Ghost
25  projection system and projected by the system as a Pepper’s Ghost image
and, in one embodiment, is projected such that the Pepper’s Ghost image
of the person appears to an audience the same height as the person in
real-life. The film may be communicated via telecommunications to the
location at which the film is projected as a Pepper’s Ghost image. In this
30 way, the Pepper’s Ghost image of the person can be broadcast “live” to

the audience. Such a method could be used to allow a person to have a



| ocation at which the filmis projected as a Pepper's Ghost inmage. In this
way, the Pepper's Ghost imge of the person can be broadcast "live" to the
audi ence.w6uofv/m74mt hod coul d be used to all ow a per sonPpPCe/dBRI®/050849

a"tel epresence” at a location. This nmay all ow the person to provide a
presentation to an audience froma renote |ocation or to interact with

anot her party in the manner of a video gonference. Alternatively, the
entire filmnmay be delivered after film ng has been conpl eted, for exanple
on a data ca‘l’ueleqxresesmeﬁ aatsaalnceﬂimtrb‘?hiscnsiygaﬁbwothelj‘p@sometcemrbwigetm Fi gure

4, the lights 3 t0.18 ma &ed under thg control of. a I|?ht|
control syst@ﬁ?ﬁ@i‘tlon Efc no‘f” o e @ semgte; goGaLON 80 o BHeRasE Witk cui try

(not shown) E'j?ﬁégﬁ gé{teg it REL evnhby Hon Bdbysbhfigetle brightness, col our and

posi ti on of in response to control signals fron1I|ght|ng contro
101. The device 101 conprising an input device in this case a nDuse 102,

keyboar d 103 and touch screen 103 f or er to iLn char r| stics of
a subj ect® t oABEMaNvby it 6nfiRe felps trapy oy d eli meﬁlu@tt ?offl Imiggq fhsg Begit ol

signal's to t&ﬁn B Srop d gnﬂgﬁge A0a AP 05E 0 %ﬁ)‘blsl gr{]@ﬂzg, nkoigﬁ fine

fromthe |nputs aréqwre nfi1guration send
control signaVdto each light to cause the Ilghts to adjust to the required
configuration. The system 101 conprises nmenory 105 having stored thereon a
dat abase of lighting configurations, each lighting configuration for a

different 001%’1’ %% ¥ Jéaztactth%r i@H $°3, PJ 13 Ddy> Y3 EBHEF‘edf WhfEd (RO

projected as a ost t he “user

char act e Stdcﬁﬁrolsdfcifl 1pstisilgi dfbrﬁ@dlowsrerhanm C Baohirofathd 1¢g11t913r tofi 8they
subj ect’'s cl othes and shoes, into the system 101 and, in response, the
processor 10mviecenteqlegirewigiy (not shown) associated therewith for adjusting the

brightness, colour and position of the light in response to control signals
from lighting control 101. The device 101 comprising an input device, in
this case a mouse 102, keyboard 103 and touch screen 103°, for a user to

15  input characteristics of a subject to be filmed into the system 101, outputs
for sending control signals to the lights 3 to 18 and a processor 104
arranged to determine from the inputs a required configuration for the
lights 3 to 18 and send control signals to each light to cause the lights to
adjust to the required configuration.

20
The system 101 comprises memory 105 having stored thereon a database
of lighting configurations, each lighting configuration for a different
combination of characteristics of a person to be filmed and projected as a
Pepper’s Ghost image. In use, the user inputs characteristics, such as

25  skin colour, hair colour and colour of the subject’s clothes and shoes, into
the system 101 and, in response, the processor 104 retrieves from
memory 105 the lighting configuration that corresponds to that
combination of selected characteristics. The processor 104 then send
signals to the lights 3 to 18 to cause the lights 3 to 18 to adjust to the

30 retrieved configuration.



menory 105 the lighting configuration that corresponds to that conbi nation
of selected characteristics. The processor 104 then send signals to the

i ghts 3 wo 28B/tes20ause the lights 3 to 18 to adjust topCmaB2edyisessed
configuration. The system 101 may conprise a display of the touch-screen
103" that displays an image representing a person and the user can sel ect,
with an i nput device 102, 103, 103" difj@rent sections of the person and
identify the col our of the sel ected section of the person. The processor
104 recei vesThepysenor Olheayokomprict @alisplsecefli dre aochseereeme)Y hdat equi r ed

configurations st d 105 b d uts to.find.
conf: gﬂr at: o‘HSE]&iYg iﬁ%l gh?r]%ﬁn??ﬁrégeéﬁ%aﬁg’zﬁ(gfgﬁé Qﬁ? ‘{SE’é C%‘érsgljeﬁt " tEi'llfilndl ng a

sui tabl e COW&.@HHH@H&WO? hﬁ)?r P(%ﬁséﬂferé%s&ﬁﬂﬂr% SO’ ?érsﬁhgﬁﬂ' Rleheify he

lights 3 to to cause the ts 3 to 18 to adjust to the configuration.
| n one enbodiheeodlour hef dihd fsetamd sectiomns d:lmrmerw velThe cptocsssori o0& of t he
person, for exanple, when the s person, . five ve[ﬁél cal sections,

hair, he&d, Te6RYES ingy's aﬁthe‘é)co'!“FS eé‘tcacﬁc{:‘é?rl g, segrehes 1he, TEQUTR
availabl e equpiiERhusRd 4408 it HRNAQ 108 BASAI Bhe e ihbldTaalif Lhese

sections an vertic sections may be used, for exanple
three verti C@infi%aﬁhuom$u1tblel@dfortuhes<maaamjemtg«sv/ bfaelne pEwomheQmﬁedmgf athe
person is not a person but is another obj ect h as an ani

person i s wedtiaR cqoclj‘f%é%atéf?n’eéﬂﬁ PreFRssPhatl 4re°f§{31  LONF hHERYT rfo Héﬁ‘ad
torso, | egsalf‘giﬂ/ of 1J £8%0 R %gm%fhgmg‘s' R 1696 QHJ £1d RO O fISdraBiBRt | ONS mRY

be appropri I'n"oné e nent eft and right sectlons may be used. For
a persongthat is nmoving, this may require the lights to track the person
anross B Same e tlr)“ds Wa)t/ tﬁ h%lf(%gg[ni Oslects1gr§s;[ %g]mcﬁpsea%r?{ggl Isggtll(l)ﬁls ((:)?nfi gure
the lights one embodimen e P
the person, for example, when the subject is a person, five vertical
sections, hair, head, torso, legs and feet. For practical reasons, such as
the available equipment and time it may not be possible to illuminate
15 these sections and another number of vertical sections may be used, for
example three vertical sections, head, torso and legs/feet. Furthermore,
if the person is not a person but is another object, such as an animal, or
the person is wearing clothes or equipment that results in the hair, head,
torso, legs and/or feet being of similar colours, then other sections may
20 be appropriate. In one embodiment, left and right sections may be used.

For a person that is moving, this may require the lights to track the

person across a stage.

In this way, the control system can automatically configure the lights as
25 required by the characteristics of the subject to be filmed, saving time and

reducing the need for an expert lighting technician.

The required configurations are determined empirically and then stored in

memory.

30



required by the characteristics of the subject to be filnmed, saving tine
and reducing the need for an expert lighting technician. The required

confi gur avoeosy@reodet ermi ned enpirically and then stor edTiGB208n050849 The
system 101 may al so be connected by a data |ink 106, such as a

tel ecommunications link, to a device 107 at a location that the filmof the
subject is being projected as a Pepper' g1Ghost inmage. Device 107 provides
feedback to system 101 based on the lighting environnent at the | ocation

t he Pepper' sThoststanmalfd insaybeisogbprajmeeteed. bfhe ddevilok 108, rrayh prsowi de

f eedback dependent on inputs into the device 107, for exanpl e device 107
may itsel f belerorympgicatigps Tigie 1019 foges ilgﬁtaé zalocatign Bebieotiin ok pper' s

Ghost i mage L,S,;RLOj;: : pr OV, b oS on the
programmed | EHEY e cars A P PR s By DB Comnact od
with one or pmvedeefeedbackl 68 syftom eXhivpbel ongheligming @hdtodedrcitahs, for

sensing the |ighting environnent at the |ocation the Pepger's Ghost _i nage
i s proj ect edlosAHOBERE BRRPLT 15 Chest d@age 1is being P1eEceed-ed! 1§ glsvigey 107

envi ronnent. | S cel Vi f eed d ro i 107,

t he processo?wgohﬂégg€roe§8?ﬂ§(%#éhggﬁg%go%ﬁﬁgérg@?oﬁwogkfﬁghEQVBqﬁg 18, at
| east in sonexapledi¢wod 5,07t mafaitsdif theea | dygten fgr exonkdodidngnights adtthé east
aspects of the lighting environment at the |ocation the Pepper's Ghost in
proj ected. |lpcetps thaPepperes (eost dmage is sopshiseand ngyoptovide éefdaekd as

the illum naf| 0 bj.ect bej ] . 1 nat i e
subj ect woul %Atrgggel \/Sgéé}lﬁfﬁﬂebgctﬁlﬁaﬁ ljlogg%g}sneg? H‘%@%; ggg 1?15#6{8%8%3%%5&95 Ghost
i mage i s1(pr oj@dated07Asaydel caammetiedl Wht hd7BE eforeh@nkoght 08)0fefdx@aipe at the
| ocati on the Pepper's o )
one or more photodetectors, for sensing the lighting environment at the
location the Pepper’s Ghost image is projected and send data to device

101 on the detected lighting environment.

15 In response to receiving feedback/data from the device 107, the processor
104 controls the lighting configuration of lights 3 to 18, at least in some
embodiments, to match the lighting environment or at least aspects of the
lighting environment at the location the Pepper’s Ghost in projected. In
this way, the realism of the Pepper’s Ghost is enhanced as the

20  illumination on the subject being filmed matches illumination the subject
would receive if he actually was at the location the Pepper’s Ghost image

is projected.

As well as trying to match the lighting effects at the location the Pepper’s
25 Ghost image is being projected, the processor 104 may also control the
lights to achieve a required colour temperature based on the
objects/people on a stage on which the Pepper’s Ghost image is projected.
Furthermore, the processor 104 may control lights 3 to 18 based on
feedback from device 107 to achieve special effects, such as

30 increased/decreased transparency of the Pepper’s Ghost image.



Ghost inmage is being projected, the processor 104 may al so control the
lights to achieve a required colour tenperature based on the objects/people
on a stageoamohirehb t he Pepper's Chost inage i s project edT/dBeoddnsosmre, the

processor 104 may control lights 3 to 18 based on feedback from device 107
to achi eve special effects, such as increased/ decreased transparency of the
Pepper's Ghost image.It will be understgad that the invention is not

limted to the above described |ighting arrangenment but other conbinations
of front, reHrwaldbsi ueddrsgpods vty thee inverdion s omet dimbicetl rtenthe tabever ont

and back lights conprise a very |ar array of lights that provide fine
granul arity %‘?Scﬁ%ﬁ righige ?ﬁéné?rpﬁﬂ‘?ﬁﬁ Pg'f%a%%glgggf’ﬁbg?%mrﬁt Rl Iange
understood t§at 1ighi@MRaPHROMIAEN N SME emibBUBAEND, thd ¥BADEARI HacRNigHidi ence.
In such a situation, it° may not be possible to provide a lighting
arrangenment asmpdsera bexy dygeearamd dfr bghtsathdt lpaokidei gHinengramylatity of ovi ded

in anoth manner., r exanpl e, spotlights suspended on trusses to provide
i 1l unm nat oncqr}tb(?h%tjfg'ledﬁ&ml JLIR agwﬁé 8¢ D | i ghts may be used for the

front, rear and/or side lights. For exanple, 560CkWLED | anps may be used.
LED | anps consune far | ess power than incandescent |anps, allow ng the
| anps to runltoffll batureleystpodvehat mnond awbodiments the abbiece dd aumemibes of (i . e.

the colour of the light emtted hy the LED | anp does naqf. substantjally
change with ¥haWgiancen Bpi gistinasdjuatiopy if HagmdoL be pestibly @ é’ﬁﬁ%\dlﬁtﬁlre

operation ofy; bk | aPn% D8R 65 RY-iBEFILEN Rl 'rGANHd HOAL TZnARY MhpSENnt s
ri k?BLé%%s, gﬁe f %pon

| ess of a fir being s state electronic co nts” and
bei ng reltat i belprositridl in mnoopanianasr,t dootdxamply,pepotdights ghtpargledaoe
particularly well suited to being incorporated into |lighting arrays. For
exanpl e a 2-Musiesds mpvidepdlumination from ‘a plurality of points”

LED lights may be used for the front, rear and/or side lights. For
example, 5600kW LED lamps may be used. LED lamps consume far less

15 power than incandescent lamps, allowing the lamps to run off battery
power, and have a more stable colour shift (i.e. the colour of the light
emitted by the LED lamp does not substantially change with changes in
brightness). Furthermore, the cool temperature operation of LED lamps
negates any need for air conditioning and presents less of a fire risk.

20
LED’s, being solid state electronic components and being relatively small
in comparison to other types of lighting, are particularly well suited to
being incorporated into lighting arrays. For example a 2-D array of LEDs
may be used to from a panel, which may or may not be a planar panel.

25 Due to the small size of each individual LED in such an array the
granularity of the array can be improved in comparison to arrays of other

types of lamps.

Optimally the Telepresence filming room or Booth is desired to be of a
30 variety of sizes, typically as small as a room 5 meters long by 3 meters

wide up to studio stage arrangements as large as 20 meters wide. It will



may be used to froma panel, which nmay or may not be a planar panel. Due to
the small size of each individual LED in such an array the granularity of

t he arraywoaniodn@74i2oproved in conparison to arrays of ot lrenr/dB2p@gsedsol anps.
Optimally the Tel epresence filmng roomor Booth is desired to be of a
variety of sizes, typically as small as a room5 neters long by 3 neters
wide up to studio stage arrangenents as3large as 20 neters wde. It wllbe
understood in | arge stage arrangenents or where the inage size is

subst ant i al | e winderstoddirinolange extageandrangementsher swvhefico thradmege f4izd dht dept h

f be 20 meters, eatey, t f tional .tungsten.lighti
orovi des satiurteriplly MdSh dhaiq e g IHeLn AP vrsLE BREEE bl ans
accordi ng tOdéégﬁi&U%xa%P% RakSs oF 38 NYRAtIseNof RoMdittbraFRuhgsips are

used to provi a signhificant illumnation of a subject. Figures 5 and 6
show a | i ghtliglying anovidessdtidiactboy resudispl e, t he di stance fromthe focal

pl ane of 5t he canera to the subject 400 is approxinmately 18 feet (5.5
metres). “Such a lighting plan can be realised as a Tel epresence booth that

can accommdﬁig%r@@ps O MHf SlRbwl | v&iéﬁ@n@%mgoemﬁpsawotrmn% tihe vapBLgct
area. Such design and configuration may be "scal ed" up or "down dependi ng on
t he nunber ofmbpedisemss of thelbpeatticar & whiicte LiFTatlaings desiused.to Tirevidiesa ance

bet ween the cangra and the subject is determned by the lens focal |ength
and the subj@8&Rificagt fifyainationHfca sybiegrder to capture a full screen
vertically standing person that has the ability to extend their arnms freely
inthe frane without falling out of the frane a 40mm (35mmformat) Lens is
used. LdfsesFignréshbsandadghotvah Ilighitinizi plahhi@ Whimhiefbl examgpée, the distance

from the focal plane of the camera to the subject 400 is approximately 18
feet (5.5 metres). Such a lighting plan can be realised as a Telepresence
booth that can accommodate approximately five standing persons within
the subject area. Such design and configuration may be “scaled” up or
15 down depending on the number of persons or subject area size that is

desired.

The distance between the camera and the subject is determined by the lens
focal length and the subject. In this instance in order to capture a full

20  screen vertically standing person that has the ability to extend their arms
freely in the frame without falling out of the frame a 40mm (35mm
format) Lens is used. Lenses in this range fall within the “normal” range
of a subjective Point of View (“P.0.V.”). Assuming a stage riser of 1
foot (0.3 metres) high is being used to film the subject placing the Lens

25 approximately 2 feet (0.6 metres) off the ground would allow the point of
view of the viewer to be within the normal viewing range for the reflected
Telepresence image to appear natural on a slightly raised stage. The
camera may be able to be adjusted vertically to attain a more “neutral”
angle of view for certain applications or viewing situations.

30



of a subjective Point of View ("P.OQV. " ) . Assumng a stage riser of 1
foot (0.3 netres) high is being used to filmthe subject placing the Lens
appr oxi mavel2g10dofeet (0.6 netres) off the ground woul d aCr@B20éspabnt of
view of the viewer to be within the normal view ng range for the reflected
Tel epresence image to appear natural on a slightly rai sed stage. The canera
may be able to be adjusted vertically to attain a nore "neutral” angle of
view for certain applications or view né SI tuations.Directly behl nd t he
subject is a _non-reflec ref erabl y ht abso

confi gur at i oRIreat! Elté?é’k“‘;s/éll‘“?/ét‘&@ﬁ'r tsaf r‘i‘oﬁa’ée QEngPB‘?beF{hq}ﬁ aﬁ WB’E%% aphi c
i ndustry to Pi%fe'llﬁﬁdorf QniTierd B! 99%@@ TBive: SUFdaf RasHREh q)re%’@ iR e mensi on

of approximately 15 feet .6 nmetres) across and 10 feet high (3 netres).

Al t er nat i vel phaogtdphit 1md1fspf’y R e besed biioe sttmhap:tmpnpés shhiarCentem $hemdd
reflective background. Such device could concave o have Iguve%s at such
an angl e thalt‘a"é’lﬁél\‘/\‘ine%%PPIOf QHPQWEmtaéelpfa]s‘qs %Léﬁleﬁ‘?é PELRRE AQdaHY

trapped ’ﬁghn@a‘}fleﬁﬁ s, efl ective area while obscuring the canera's view
with the sur ce o e |l ouver angl ed perpendicular to the canera s angle
of inclination. The bl ackness of a black background (e.g. a black vel vet

curtain) behind a subject can appear reduced due to lighting effef That
i s the backghHEMPIEEE ahpdightgiap” mayebantkletk ASAAMRESA 31 &vicAgleshe

bl ack” can rg %ﬁv%:hda%k St - §@§”§ Lhed éo?tl%et S&‘néa'{}g dﬂ‘h%t+1}’ve9§ dri ght on

t he backgroun o) |n rease stance ween the front hts and the

background, gichh@i ahylenhait ndlovhe spilontighi wtpasmmughatmtlbevaaca«gr bend or
vice-versa. Alternatively, the camera used to filmthe subject could be
arranged® o pirepress’ withir aser eeftedbivecivea witile SPpcUTiie SHoFHMEE Bi&ie% bei ng

with the surface of the louver angled perpendicular to the camera s angle

of inclination.

The blackness of a black background (e.g. a black velvet curtain) behind
15 a subject can appear reduced due to lighting effects. That is the
background can appear grey. A technique known as “crushing the black”
can reduce this effect. A method to reduce the intensity of light on the
background is to increase the distance between the front lights and the
background, either by moving the front lights away from the background
20 or vice-versa. Alternatively, the camera used to film the subject could be
arranged to process light sources below a certain threshold value as being
black. For example if the light reflected off a back screen is less than

one candela, then the camera may process this as being black.

25

It will be understood that the lights in the lighting arrangement are chosen
such that the drop-off distance of the light from the front lights is less
30 than a distance between the front lights and the background behind the

subject (e.g. a back screen or a back curtain). This prevents light from



bl ack. For exanple if the light reflected off a back screen is | ess than
one candel a, then the canera may process this as being black. It will be
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di stance between the front lights and the background behind the subject
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contrast bettheeffonhbghsbpeog ianidenhentbhe Hoas;krsece@ﬁn a8t pweadue ddgh Antghsity or m
(riser) W|thth di mensi xI2f (1.2 X tres) is
desi rabl e of hﬁbﬁ? ORI HEY éqﬂ?%‘ie?rbﬁf ‘%J%ér?é'tde% aﬁ}(ggl‘freefqh regf‘?%‘fvs for
several people to be captured vvlth novenent and i sol ates the feet against
t he bl ack velvet better than a floor wthout a riser would. This riser
general | y paAnpletfobinatiises) smitlsetheeﬁmeosim'nsi@aapprtorxeélhsls?uée@f(lséei g7 t he

backqgro wh th [ K Kk t t.he .f| .t
b’ sy oy emeireshne deimikle it apmaepanty o igod' B TRt Pl s o MiF ect' ve
or sem -reflagdiyeod Qe@queggﬂee reg%gta}éaa&% AoRiAEH adpiddises tRé " TV

Tile" riser may give sone tions of feet etc that may help the
i Il usion thafeet hagainist tthalblmlojvtet\teedbetrmgmamsa"ﬂ;dxandmig)utcmrtslae wpouldi cal

stage it is hein roj ect in pr mty of. A nunber ht.i n

configurati OPHQIS\M%PE BEHF Yd@éH’r‘?‘géﬂa‘fl% L3 sBEESc [ %ta%?né $ 1 B%‘%T Phent to
achi evi ng tm%emgSLhersfdxe bivfd Wek&i@he '_FQR@? 09f“1@nédklgad S liRGhedt$ithg nost
mai nstream fi1 I mshooti1 ng conditions. l'ighting pla ustrated in

Fi gures 1 anfloéx. Ishoap behdesldaphd lmgomrersangﬁrmmtthﬁotheasmtfa@eoﬁphet ois8r netres
wi de. Such a stage could be positioned in a convent] onal 0 foot/40 foot

(9/12 metreshe rRUERI oM aPHBHTONCAS HYy Vierdegbtd® PE:C‘BFT&PH% Britla¢k | mi ng
equi prent . Sugl @b HCKTV Tile” riser may give some subtle reflections of feet etc

that may help the illusion that the virtual projected image is “standing” on
the physical stage it is being projected in proximity of.

15
A number of lighting configurations will now be described to address
circumstances pertinent to achieving the most realistic virtual image of a

filmed subject using most mainstream film shooting conditions.

20 The lighting plan, illustrated in Figures 5 and 6, shows the lighting
arrangement for a stage up to 3 metres wide. Such a stage could be
positioned in a conventional 30 foot/40 foot (9/12 metres) truck container
by adding other sound recording and filming equipment. Such a truck
container would make a perfectly suitable Outside Broadcast truck. In the

25 embodiment illustrated a number of different LED Panels “daylight flood
instruments” are positioned around the filming subject to form a cuboid

of light.

Various different types of LED Panel units may be used. Firstly is a LED
30 Flood Panel, this kind of light emits a wider plane of illumination and is

used to provide general lighting levels suitable to an HD filming
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101A is t t%.é)ﬁrpv%de thihs sufficient illumnation to highlight the film
subj ect whi | ¥IHRIH BIERGOPYNt bl eed or spill along the back wall. LED
Panel Spots 102A and 102B are used for focused illum nation of the

subj ect's darker features such as eye sockets, facial hair and darker
cl ot hi ng/ shodscodénge toectksshghting i gllan, paR® F1o0@APamel 102B HavEghting
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102A and 102B are used for focused illumination of the subject’s darker
features such as eye sockets, facial hair and darker clothing/shoes where
necessary. Light panels 102A and 102B have a semi-opaque diffusion
15 panel immediately in front of the LED array to slightly soften the more
brittle beam of the spot light. LED Mini Panel 103A and 103B will
maintain the light intensity balance of the lower part of the subjects body
(trousers, shoes and stage riser) allowing the film subject to move left and
right while maintaining the correct intensity of light. LED Flood Panels
20 104A and 104B illuminate from behind the filmed subject a general area
up to the subject’s shoulders creating a rim light effect to sharpen the
outline of the subject’s body. LED Flood Panels 105A and 105B offer
similar lighting effects of 104A and 104B but for the upper part of the
body and the head/hair of the filmed subject. The general impact of
25 104A, 104B, 105A and 105B add the illusion of luminosity from behind
that audiences typically view when watching subjects perform on a live
stage, such as found in a theatre or conference centre. The LED Mini
Panel 106A provides rim light to add further sharpness and definition to
the filming subjects head. It should be noted that this light may only be

30 used where the height of the studio is sufficient to allow the placement of



up to the subject's shoulders creating a rimlight effect to sharpen the
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plan, illustrated in Figufes 7-16, LED Flood 07A and 10;7’8 provi de
over healD | ifymt ismyg, the sHdesnmifratebject. ionbjfat spotbightkaE@nttgkied tmnylyexi on or
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on the backdrop. Diffuse lighting can be provided by lights on floor
stands 205, for example 1 m high floor stands.

15 According to the lighting plan, illustrated in Figures 7-16, LED Flood
Panels 107A and 107B provide over head lighting to illuminate film
subjects of darker skin complexion or dark hair. There is new technology
being developed that angles the LED’s on the Panel, this new embodiment
of the “LED Panel” allows the units be mounted in a more flat or parallel

20  fashion to the room’s walls and ceilings. This could be particularly useful
in a booth constructed so that the illumination devices are flush fastened
to the walls or built in to the structure. In some scenarios it may be
advantageous to add some overhead or top light to fill the horizontal areas
of the subject. This can also lower the contrast a bit when it is desirous to

25 place the subject realistically is a “daylight” or other more real and less
theatrical looking environment. Almost as if introducing “ambient
Skylight”. Given that the distance from the subject when standing to the
over head light is only a few feet (approx 10’) it is advantageous to use a
shallow profile cools light that has good “spread”. As an alternative to

30 the LED Flood Panels, 2 Kino Flo 4x2’s would also be ideal with 216

diffusion.
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Figures 17 and 18 illustrate a lighting plan which is a basic configuration
which enables a reasonable virtual image to appear. A total of just six
LED Panels are used, four LED Flood Panel and two LED Mini Panels.
The Flood Panels are all fitted with diffusion screens to spread a soft
edged light directionally into the cuboid which for the purposes of this
embodiment of the invention extends across the entire width and depth of
the riser to the maximum height required for image capture of the filmed

subject (generally no more than 2.2 metres for a human being).

At a height approximately 2 feet (0.6 metres) above the eye line of the
subject (8 feet / 2.4 metres) and angled down slightly to illuminate the
full figure two 1x1 LED Panels placed downstage of the subject can cover
the “action area” of the platform. Positioned in a horizontal side by each
array that cascades approximately on the line from the camera to the

platform edge.
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LED Panel s are used, four LED Fl ood Panel and two LED M ni Panels. The

Fl ood Panels are all fitted with diffusion screens to spread a soft edged
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enbodi nent of the invention extends across the entire width and depth of
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response from many of today's High Definition Canera Systens. A slightly
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hol der can sThulohgirso @ ydndight edapprer (000 ieeiRes ohebIRImORILIZE dBF ust the
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proximty diffusion holder can simultaneously be used with the diffusion elements to

adjust the quality (colour temperature) of the light for a pleasing slightly

warm flesh rendition.

15 A further advantage of lighting with a “Daylight” source is that
contamination or “spill” that may come from windows in close proximity
to the shooting environment would be less obtrusive allowing this lighting
arrangement to work effectively in a smaller space such as an office or

Qutside Broadcast truck.

20
Furthermore the properties of this LED based lighting solution could
allow for the Telepresence booth to be incorporated in a Tent like
structure, an inflatable structure or other novel (possibly portable)
integrated “Image Capture/Image Display” environment.

25

The “Fill” (opposite from the Key) or “shadow” side of the subject can
be illuminated in a similar fashion to the “Key side” utilizing fewer lights
(2) and heavier diffusion thus adding a softer and comparatively dimmer
“Fill” to the shadow side of the subject. Built in Dimmers incorporated in
30 the LED Panels 1x1’s (or similar instruments) allow minute adjustment

for just the right level of Fill for the subject. Of course the Key Level can
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controlled. At these distances the light |evel achieved is consistent with
the optinal performnce,.of the desired Lenses. This vel i.s appraximately
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LED Panel s Iyl yiiliged a8 ‘tBaacwnigmze@h@?eﬁﬁ@@;lpdsugme'a_ Angl bReb N aRk1iRAS s | oned
as a bit of sidelight as well” To attain good detail fromthe background
and hel p t hewdilnensi onal appearance of the subject it is optimal to

illum nate the hair/head shoul ders, torso and extrenmties of the subject
from behind the subject. In this scenario it nmay be optimal to utilize two

LED Panel 1Xio'at§aihu§&o&9dmaﬁt%ﬁa (1RBPh LB Yar e Jndf dihesRimek
curtain. If one of the Light Panels (1x1 flood) is positioned near the end

of the (ID5')appeatamice bff ughe tsmbjdve deiibi optimel t op ibhimihgectha ahairheadght and
anot her LED ﬁl%ﬂ%er%,x tlorisg and extremities of the subject from behind the subject. In
this scenario it may be optimal to utilize two LED Panel 1x1’s just down
stage (approximately a foot) of the Black curtain. If one of the Light
Panels (1x1 flood) is positioned near the end of the (15’) curtain flush to
15 the ceiling or top of the curtain height and another LED panel 1x1 is
positioned half way to the centre of the subject (3 %2’/ 1.0 metres) these
lights when angled in unison can illuminate the subject(s) in a pleasing
and effective side/backlight position. By using another pair of the same
lighting instruments in the same configuration on the other side full

20  coverage of this important illumination is attained on the subject.

The black velvet curtain can be positioned quite close to the subject
(approximately 9’/ 2.7 metres upstage) without being significantly
illuminated due to the directionality and angle of this lighting scenario
25 and the properties of the lights specified. It may be desirable to add a
“flag” to “Top” or “Side” control some of the emitted light off the
background. The use of a honeycombed “egg crate (s)” may also be
desirable in some situations to control the directionality/spill of the light
however such (LED Panels) instruments as described perform their

30 function well as described.
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dramatic effect, soften and warm flesh tone, increase or decrease key, fill
or backlight etc. to tailor the light for the specific subject or desired
result can all be accomplished in seconds. The integrated control designed
15 into a high output, low power consuming, long lamp life, completely
cool, high quality, and impressive CRI makes these luminaries ideal for

this application.

LED lamps generally tend to produce divergent light which causes light o

20  spill from the sides of the lamp. To reduce this light spill, according to an
embodiment of the invention, a hood or baffle may be used to direct light
produced from an LED lamp. An example of a hood 300 is illustrated in
Figure 19 (a) and Figure 19 (b). The hood 300 illustrated is frustoconical
although the hood 300 may take other shapes (eg cylindrical). Generally

25 the hood 300 has a first end 301 with a first aperture which is, in use,
arranged to receiving light from the LED and a second end 302 with a
second aperture arranged to allow said received light to escape the hood
300. In some embodiments, eg when the hood 300 has a frustoconical
shape, the second aperture is smaller than the first aperture

30
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cylindrical)LEGsnge@d iy inhariveadwd@Buhashéod 308t topRthedOdkithi & icRerhifist
aperture which is, in use, arranged to receiving l'ight fromthe LED and a

second end 3GProdentatiorseft thedlighepuipue 340 refrigisdLED - al heolighaputpueddevied | i ght

to escape the hood 300. In di nent s, en.t.he hoo 0 S a

f rust ocon caelsghsa‘f &m 1ﬁgllge§@ﬁn§a§e%2?9%rag F‘?Dsﬁ%ol ePVhtl%haglaf he |?6(rast3 6
apertureAs ifjliigt GahEFhIy) thbMUlsea 3de t8-dH0EbrBEDOAHCRE Bétha¥nQhe 00ds nay be
arranged relative to thé |ight outputs of an array of LEDs 310. One of the
LEDs 320a i sand |thet EEDsd sueh hibat eachobdIBOmst digevvar hapd h3@0.s Stehati ¢
representation of the

| i.ght output 340 qf this LED.,The |ight, ou 342 i
al so schemat ‘i‘r&‘l‘ﬁ}“‘?r}tllés‘ﬂr“éttr@@df igy Figyr ﬁgB-éﬂ@ﬁ%?@ﬁoaﬁe’ggﬁ&%ég@afi tteld.s
General ly, theng dr?a)ao?’@l%oHQ'iQr&?raﬁn%'éﬁgg%g%?@%tt@&tﬂﬂ%nLEtﬁoh%d&rﬁf'd t he

LEDs such that each 'LED has its own . Such an arrangenent is
i |'lustratled of LERrEhd ool 3 &b mayebd adddee stisstantirdlyd oB @haspic, ambher ay  of

rooe 12 R0 ST ST ST 0 A bR B 3 B Bl of el 10
type of material with the inner surface of the hood 300 (upon which the
light from the LED is incident) is substantially plastic, rubber or other
light absorbing material.

15
Also illustrated in Figure 20 is a beam collimator 330 which comprises a
first array of apertures 332 on the LED side of the beam collimator 330
and a second array 334 of apertures on the subject side of the collimator
330. One or both of the arrays of apertures 332 and 334 may be slideable

20 (or otherwise translatable) relative to each other to aid alignment.
Similarly, the beam collimator 330 may be slideable with respect to the
array of LEDs 310. By sliding/translating either or both of the arrays, or
by translating the beam collimator 330 with respect to the arrays of
LEDs, the effective aperture presented to the beams produced by the

25 array can be controlled. In this way the size of the beam directed to the

subject can also be controlled and also the light attenuated.

When the two arrays of apertures 332 and 334 are brought into alignment
with each other, and the array of LEDs 310, the light on the subject side

30  of the collimator is substantially collimated.



ot her light absorbing material or the hood 300 nmay be made of another type
of material with the inner surface of the hood 300 (upon which the |ight
from t he wBDRoioor420i dent) is substantially plastic, rublper/gB20@®id3es49l i ght
absorbing material. Also illustrated in Figure 20 is a beamcollimtor 330
whi ch conprises a first array of apertures 332 on the LED side of the beam
collimator 330 and a second array 334 oft3apertures on the subject side of
the collimtor 330. One or both of the arrays of apertures 332 and 334 may
be sl i deabl e Hrtithemhpdianent by sshamabine figue¢sag i vaadt 82 eaEhe enthodimentsi d

lignment. Spymlar] y. jcpator 330 y.he slideable with respect
?ol '?he arr ayg@‘b@é%)?l%&%% %t;%g%ilcé% !ri#gf;]é?r%ﬁs élait% tlélgteh"ztfocg?leﬂi)tsho%fl Phe
arrays, or bfiguragsi abi 8gid hBabene aabddifrRN shdsth Mht Fidespert dna bhe

arrays of LEDs, the effective aperture presented to the beans produced by
the array caichedesoreenlighis 42k t Reajurgayof the eimbedigpenthshoyemnin diigenssed t o

t he subj ect I e control led and.al.so the |ight attenuated. en the
t wo arra;Q/D{s: o?ﬁgﬁlgr%?@gc%g? ghr?dsﬁgloérsgflg%%ﬁﬁoslen “éﬁl"b%nr‘r% S\C/j&' E(’x\geach
other, and tHgllaistape AdesbHBed HPthek Ngnd HahE BRnt BR UL GhmS] AGefinct he
collimator is substantially collinmted. A further "enbodi nent is shown in

figures 21 amémerals Phkirethsoshiriesnt@0.shown in Figures 2 1 and 22 differ from
that of the enbodi ment shown in Figures 1 to 3 in that the enbodi nent shown
in Figures 2 1 and 22 includes floor lights 421 . Features of the

enbodi ment  sp¥MdoR 1FHHGYUeS 222 188Wed 2n WM §ﬁg@r@_1t&i?e§tgynﬁel%'§v ﬁié*b%]@&n as
those shown in Figures 1 to 3 will not be déscribed further and have been

gi ven t hd sabeingdilmeshbe qagreen ai02. bTthei floothEgbtr aresart@0gedT hech ttoorthéi ght s
421 are | OCaérrelﬂtédnlitggteisséi?gceteé %%)wdairaleyczgpl) ro?uerllgtvevl); ggr&?xhlsc%rllarly from the
stage 401 floor such that the light emitted by the floor lights 421 is
incident on the underside of the person. The floor lights 421 illuminate
areas of the person which would otherwise not be illuminated by either
15 the front lights 403 to 409, rear lights 410 to 414, side lights 415 to 416
or overhead lights 417 to 418. For example, the underside of the person’s

feet may be illuminated by the floor lights 421.

The upwardly direction of the light emitted by the floor lights 421
20  prevents light from the floor lights 421 falling on the camera 402. If
light from the floor lights 421 were to fall on the camera 402 the floor
lights 421 may appear in the projected image, which would be detrimental

to the illusion.

25 An enlarged image of the floor lights 421 is shown in figure 22. The
floor lights 421 comprise an array of LEDs 423 in a housing enclosure
425. An array of masks 427 are attached to the light emitting ends of the
LEDs 423. The masks 427 are made from plastic, rubber or any other
light absorbing material and have a frustro conical shape such that the
30  light is collimated by the masks 427 into a beam which is substantially

parallel and directed perpendicular to the light emitting surface of the



being filmed by canera 402. The floor lights are arranged such that the
emtted light is directed upwardly approximtely perpendicularly fromthe
stage 40Iwbl20mvoosa2eh that the light emtted by the floorcirigE®/sdsusi s
incident on the underside of the person. The floor lights 421 illum nate
areas of the person which would otherw se not be illum nated by either the
front lights 403 to 409, rear lights 410440 414, side lights 415 to §16 or
overhead lights 417 to 418. For exanple, the underside of the person's feet
may be il unmildaPed Bye tpdimhbog dffghted d@2lmadke 4apwardioprdibyegiei dsttef t he

light emtted. e. fl.oor Lights 421 prevents |light fromthe floor |ights
42? falling glﬁll%%ﬁg@cl Eare4g%9w’it"rch|fie§ﬁ sep} ghi flﬁét Fméised oy e flogrlightr e 't o
fall on the camera 402 the floor lights 421 rmay appear in the projected

i mage, which would be detrinental to the illusion. An enlarged inmage of the
floor lights 421 is shown in figure 22. The floor |ights 421 conprise an

ay of LEDs 4 in housi ng encl osur.e 425, An array of masks 427 are
g'z[aghed oDﬁ‘ﬁe&gf’bﬁfﬁ@ﬂ?’E‘lﬁpﬁg%d‘ R {lgh@ frEbsmap conprasqreas RYMPRY ofr e nade

from pl ast i cdiruRReNkifts 8nYigAtherdr Ofim ARS U Pk 512 A9 fays, 2
frustPo coni cal shape §uch1§ﬁgt the Ti1ght 1s co?%fgg%edégi ?ﬁ@lﬁh§%§ 427
into a beam Wghtshlacgteduirdowntheabpofpae atdgel 4Gintlodi.r ect ed perpendicul ar to

the light emtting surface of theLEDs. The collimating effect of the nasks
427 is shown by the dotted lines 429 in figure 22 which represent the |ight

Lot LA AR AT S AR 2
lights 481 nmasedhe Hpotinatghtsuibjacat sk bedmpletde [Lapnake 508 mhpee Q4 f1 oor.

for front lights, rear lights, side lights, overhead lights or floor lights as

shown in figures 1 to 2 or 5 to figures 5 to 18. The luminaire 501

comprise an array of LEDs 503 arranged inside a housing chamber 505

comprising a back reflective surface 507 opposite to an output surface 509

15 and two side reflective surfaces 511. The LEDs 503 are attached to the

inside of the output surface 509 such that the LEDs 503 emit light inside

the chamber 505 away from the output surface 509 towards either the

back reflective surface 507 or one of the side reflective surfaces 511.

The output surface 509 has a number of gaps 513 such that the light

20 reflected off the back reflective surface 507 or side reflective surfaces

511 exits the chamber 505 via the gaps 513. The backs of the LEDs 503

are opaque such that light is blocked from leaving the luminaire 501

without being reflected by the back reflective surface 507 or one of the

side reflective surfaces 511. This creates a light output from the

25  luminaire 501 which is approximately uniform over the angles in which

lights exits through the gaps 513 in the output surface 509.

Aspects and embodiments of the invention herein described as method,
apparatus, lighting arrangements, lighting controls, and lighting systems
30  are interchangeable. For example, an embodiment or aspect of the

invention described as a method can also be implemented as an apparatus



Figure 23 shows a schematic drawing of a lumaire 501 which may be used to
illumnate a subject. For exanple the lumnaire 501 nay be used for front

i ghts, rwenroioumhize, side |ights, overhead |lights or fl eor/dB2gsoss shown
in figures 1 to 2 or 5to figures 5 to 18. The lum naire 501 conprise an
array of LEDs 503 arranged inside a housing chanber 505 conprising a back
reflective surface 507 opposite to an o#dput surface 509 and two side
reflective surfaces 511 . The LEDs 503 are attached to the inside of the
out put sur f ad@dsoige JigesR) tansk ist rrebrmakennty Beidisqlosad: ay puGhySitHrbhatber 505
away fromth p S ei h > I I surface
507 or one o?rn?ﬁégwg‘%n&e&{ Ié%%ggg) ?3}(%& gﬁ?ﬁg‘gg"e“sh@%‘fﬁ’.“%‘ﬁseggﬁﬁ%ﬁfé ggfr} gfégr 509 has

a nunber of QGgmindlars dhiatad helsbi pbt imglehrated of patthefbackighghgective
surface 507 or side reflective surfaces 511 exits the chanber 505 via the
gaps 513. Thwskriekd hereforredisclosusgpzohembagimppe arasheehat the gweniien pr ocked
froml eaw ng L um_ naj it i re t b

reflecti v\ge sabr{ f g)(r:lg %E}%{éf;a?ocﬁag&%&yt ﬂgol{}sl? 2‘%’ r?%ﬁ‘elne{:dt ;B\geﬁg%r lgézlgge(gﬁ%e Thi s
creates a |i@br obfepbtier om the [um naire 501 which is approximtely

uni formover the angles in which lights exits through the gaps 513 in the
out put surface 509. Aspects and enbodi nents of the invention herein

descri bed as. et hod, apparatus,,.lighti ar.rangenent s, Iigihti con(%rols,
and 11 ghti ngoSh5t BRgcr 01 Srbpdimigieast ard EaTediel g compestih el ' or
aspect of thigavienyafYnepAstle2EfdcPaRdasorde MBpEAs hasbAhRatPeah Rl fMEREEd as an

apparatus(and vice versa) and is .here.bg taken to be disclosed as such.
Simi | ar Il areighsodlionemr ior cerspimatioof witheothew embod imejets ¢ Aoy egkazple the ght i ng

comt 1ol o0 b SRR FEAS s SEe LR SRR AR ST 5,
Invention Incontrol of configuring a lighting arrangement in response to various
inputs has its own, generally different advantages. The combination of
LED lighting and lighting control has further, synergistic, advantages
15 because the quick response time, small size, and solid state integration
available from LED lighting means that reliable control and real-time/live

control are readily achieved.

20

25

30



any one particular category should be taken to be al so disclosed in the

ot her categories. Sone aspects and enbodi nents of the invention are

conpl i renveryioandi2zbave a synergistic effect and sone aspetriGB2emmsMssaENt S
can be realised either alone or in conbination wth other enbodi nents. For
exanple the use of LEDs in a lighting arrangenent has its own advantages
whil st the control of configuring a |igHéing arrangenment in response to
various inputs has its own, generally different advantages. The conbi nation
of LED lighting and lighting control has further, synergistic, advantages
because the quick response tine, snmal i and solid state integration
available from LED lighting neans that reliable control and real-tine/live
control are readily achieved. CLAIMS 1. A nethod of filmng a subject to be
projected as a Pepper's Ghost inage, the nmethod conprising filmng a

subj ect under a lighting arrangenent having one of nore front lights for

illumnating a,front of the_subject and one or nore backJights,wherein
t he Iig_htés are lco ?lSﬁoéidO/‘g&i ! &13@?’?} Cttt& § PEPEGRE s E{gpg?rh% %}hoég?or nor e
front lights, as frasurgd Akbildee compirBitg fllmih@SS shbRBt @hdePRr Gxhimgel y the
same as the total brightness of the one or nore bacK lights, as neaSured at
the subject. 2. Aamretgenderdcbavidgngne cofcinainm fironthéghds nfor hdluminiatingf at he
total brightness, _as sured at the subject, of 1he bacgk |lights.to the
Lotal brignt ness BPAt G OH ofitert wi on 40 matsbfukfigfis, Rdrectis Beriets
greater than 2:3 g. GoAfRSNQH sRER At e (Btdl! BYiBhthesdMIET @leNohdi®rt RloRé
bri ghtness of the
10 front lights, as measured at the subject, is less than or
approximately the same as the total brightness of the one or more

back lights, as measured at the subject.

2. A method according to claim 1, wherein the ratio of the total
15 brightness, as measured at the subject, of the back lights to the
total brightness of the front lights, as measured at the subject, is

- greater than 2:3

3. A method according to claim 1, wherein the total brightness of the
20 one or more front lights, as measured at the subject, is less than
the total brightness of the one or more back lights, as measured at

the subject.

4. The method according to any one of the previous claims, wherein
25 the lighting arrangement further comprises one or more side lights

for illuminating a side of the subject

5. A method according to claim 4, wherein the one or more side
lights are for illuminating both sides of the subject.

30



one or nore front lights, as nmeasured at the subject, is less than the
total brightness of the one or nore back |ights, as neasured at the
subj ect. wo 20fvmom2bhod accordi ng to any one of the previroussBb@iosessowher ei n
the lighting arrangenent further conprises one or nore side lights for
illumnating a side of the subject 5. A nethod according to claim4,
wherein the one or nore side lights areq4for illum nating both sides of the
subject.6. A nethod according to claim4 or claim5, wherein the one or
nore side |ights Al metiaanecdrdéngrioecloims# de elaim 4, twhereihrihgngess, as
measured at the subject, that .[s l.ess than the total. bri t he one
or nore back |ighfsre é’éjen]é%}étﬁrl Hmé{‘atfl‘fgeéﬁb‘iagﬁts}&i.w% %?ﬂa@ﬁﬁﬁn&%ﬁrs& ng to
claim4 or claimg Byt [ ARG 1880 hanl Bt otall btiphhate of he or
each side with a %o{n\gﬁﬁgﬁig tttlrilﬁgsés?IIB hcgi ﬂ?gs? Igegs than the total brightness of
the front |ights.th8.ond oremboe back dighingpstroeasuyedae thef swijegtns 4 to 7,
wherein the one or nore side lights are controlled to alter in brightness
as the swbject noves towards and away fromthe side light. 9. A method
according to clai r.eLq. & n desl i ilBe Csvet el 1 ed to
reduce the bri ggt%]egxs?twiaﬁkét}r%gﬁ%tt?oﬁla%eﬂrﬁgﬁéﬁbféc‘?mgves towards the or
each side |ight amdré gidentigk@si¢luminbre diet oresachasidehwitbubjaet bnghtnesaway
fromthe or each side light. 10. A nmethod acco ﬁ;n& to.aﬂ one of the
proceedi ng cl ai nsthajfielesp ﬁhﬁqq@leo??éalo?rlméssr%é e irgpt 4 %ne or nore front
lights and one or nore side lights conprise different |anps for
illumnating (predom nately) different sections of the subject.

10 8. A method according to any one of claims 4 to 7, wherein the one

or more side lights are controlled to alter in brightness as the

subject moves towards and away from the side light.

9. A method according to claim 8, wherein the one or more side
15 lights are controlled to reduce the brightness of illumination when
the subject moves towards the or each side light and to increase in

brightness as the subject moves away from the or each side light.

10.A method according to any one of the proceeding claims, wherein
20 the one or more rear lights, one or more front lights and one or
more side lights comprise different lamps for illuminating

(predominately) different sections of the subject.

11.A method according to claim 10, wherein the different sections

25 comprise vertical sections of the subject.

12.A method according to claim 10 or claim 11, wherein the one or
more front lights comprise one of: (i) a profile spotlight for
illuminating a head of the subject; (ii) a profile spotlight for

30 illuminating the torso of the subject; (iii) a profile spotlight for



11. A nethod according to claim 10, wherein the different sections conprise
vertical sections of the subject. 12. A nethod according to claim 10 or

cl ai m 11,wohersmiom20he one or nore front |ights conpri sepomaB2D09/050S49a
profile spotlight for illumnating a head of the subject; (ii) a profile
spotlight for illumnnating the torso of the subject; (iii) a profile
spotlight forillumnating | egs and feet48f the subject; and (iv) any
conbination of (i) to (iii) . 13.A method according to any one of clainms 10
to 12, wherein thidlWhi@abps fege apadrel Phibe subigphi &kl Gxg agy: cqmbingtipn of j | e
spotlight for illgﬂ§y§6kﬂg a head of the subject; (ii) a profile spotlight
for illumnating torso of the subject; (iii) a profile spotlight for
illumnating | egs and feet of the subject; and (iv) any conbination of (i)
to (iii) . 14. A nmethod according to any one of the previous clainms, wherein
the |ighting arlBafigagded sesprdiggttRenycompel skimgdidh@alc | WRten §b& Pae oned

sybstantil 1y 91 ee e oheue 105, SR phEidh R IO RARECAL A oY ore

of cl ai ns, V\he_relnjtnﬁe one”or re _ a profile
spotlight for illuniniahiing &heeRYes oe taBjeubi(EFta PofAe Mepditidhadeer di ng
to any one of the previous clains, wherein the one or nore front |ights
further conprise Aluninatihgrghef orse |dfuttienaebiagt:t i) sulpreldle spotighbelfow. 17. A
erej.n the one

o more front o HeRiiBRAREY pbRTECHPY (B Pulsu Tl b o e h o
vol ume such that, pipRo (§RB. subj ect noves
10
14. A method according to any one of the previous claims, wherein the
lighting arrangement may further comprise overhead lights

positioned substantially directly above the subject.

15 15.A method according to any one of claims, wherein the one or more
front lights further comprise a profile spotlight for illuminating the

eyes of the subject.

16.A method according to any one of the previous claims, wherein the
20 one or more front lights further comprise a fill lamp for

illuminating the subject from below.

17.A method according to any one of the previous claims 4 to 16,
wherein the one or more front, side and back lights are arranged to

25 illuminate a cuboid volume such that, when the subject moves
horizontally within the cuboid volume, a nature of the illumination

on the subject remains substantially the same.

18.A method according to any one of the preceding claims, wherein

30 the lights are controlled to match lighting effects for the subject



hori zontally wthin the cuboid volune, a nature of the illum nation on the
subj ect renmains substantially the sane. 18. A nethod according to any one of
t he precewongioodoaizos, wherein the lights are control | edptw/gmi@nsbssght i ng
effects for the subjectbeing filnmed to Iighting effects at a | ocation of
the projected Pepper's Ghost inmage. 19.A nethod according to any one of the
preceding clainms conpri si ng control li ng49 he lights illum nating the subject

in response to a changi ht.i enV| onment f t
proj ecf ed Pepper'® el@%%é’ﬂ?ﬁa&b hg}gl% r‘?é bsdagc?:a\t'o(‘f??@nt fce{hlﬁog'f(’??ﬂgd

proceedi ng cl ai nep, FEGRokNEnddeght i ng arrangement further conprises one

or nore floor |ight wherein the subject is located directly above the one
or nore fl oor Ilghts such that the subject is illumnated from bel ow by the
one or nore ro A nmet hod of fi subject to belgrOJected

n
as a Pepper’ s gc%eaccpﬁ@nﬁetphw oBtoF s RER g RS SRR Rtor o
lightin rran e bj t
ghti ng s 9 e BN LTEIRS TREEOLRET LI BN et WRERRDBpIToSYD] eC

is located direct nor e oor ts suc

subj ect is illumctanging rioghthed cavinpntrent ome the lwoatof | obrthe i pitjecte@2. A

met hod according to claim 20 or 21, wherein the one or nore floor lights
conprise a mask tBCRISTIS HBPE 1M3Pt enitted by the one or nore floor lights
such that light emtted by the one or nore floor lights is not directly
incident on a canera used to filmthe subject. 23. A nethod according to any
of clains 20 t @022, metteideadcoritgone any of the proceeding claims, wherein the

10 lighting arrangement further comprises one or more floor lights,
wherein the subject is located directly above the one or more floor
lights such that the subject is illuminated from below by the one or

more floor lights.

15 21. A method of filming a subject to be projected as a Pepper’s Ghost
image, the method comprising filming a subject under a lighting
arrangement having one or more floor lights, wherein the subject is
located directly above the one or more floor lights such that the
subject is illuminated from below by the one or more floor lights.

20

22.A method according to claim 20 or 21, wherein the one or more
floor lights comprise a mask to collimate light emitted by the one
or more floor lights such that light emitted by the one or more
floor lights is not directly incident on a camera used to film the

25 subject.

23.A method according to any of claims 20 to 22, wherein the one or
more floor lights comprise a plurality of individual floor lights,
wherein each of the individual floor lights comprises a mask to

30 collimate light emitted by each of the individual floor lights such

that a substantial amount of the light emitted by each of the



nore floor lights conprise a plurality of individual floor |ights, wherein
each of the individual floor lights conprises a mask to collinmate |ight

em tted byoeammoef20t he individual floor |ights such thatca/csibevmndsdal
anount of the light emtted by each of theindividual floor lights is
directed upwardly relative to each of the individual floor lights. 24.A
met hod according to claim22 or claim230 wherein the mask may conprise an

opaque surface having a frustro conical shape. 25. A nethod accordi to any
of the previous cingipigial,HoPE lFethds Ml@ﬁf%da gBWﬁF‘ﬁgereé‘i‘féveoFo fBrie ogégg,

wherein signifi cagltd-{',-ldlug ot heRiof the subject, as neasured at the
subject, is provi e(lil 1by ﬁle on1 of nore LEDs. 26.A nethod of filming a

subj ect to be projected as a Pepper's Ghost inmage, the method conpri sing

filmng the subject under a |ighting arrapngenent  haying one or, nore |ights
whi ch conpri se dné Brethrst @CEEHENE \Refldim & ol Flaimngsi MG Rathcomask t he
subj ect, s neasu g I i r OV anar M re LEDs.
27. A net h%d accor@?gg&%n(ﬁ ‘Jéﬁeea?% E&%@r Sllc %‘%mﬁ%déggah%%%‘?ﬁ%gt &ﬁegs%&'iO% at

| east 25% at |east 50% at |east 75% at |east 90% or substantially all of

the illum nation of the subject by the lighting arrangenent is provided by
the one or nor &L ADgethel Achptdineg tacedt difndreaRrledput|ARims. 28hersinhe wher ei n
the f! | m ng OT a ﬁgmsec%gneér?sebgneo BPJn?oCrEGLCEBz?, @/hEFeQFeSrl r?fi@glgtsﬁ%dmgﬁon
conprises projectifig a telepresence, whereih the |g§f"| out pu

characteristics obf tihe shligbst, adsenmeaniredl dieghessiigéantis girbyided eahe bhee. 29. A

nmet hod according to any preceding claim wherein the lights are
10 or more LEDs.

26.A method of filming a subject to be projected as a Pepper’s Ghost
image, the method comprising filming the subject under a lighting
arrangement having one or more lights which comprise one or

15 more LEDs, wherein significant illumination of the subject, as

measured at the subject, is provided by the one or more LEDs.

27.A method according to claim 25 or claim 26, wherein at least 10%,
at least 25%, at least 50%, at least 75%, at least 90% or
20 substantially all of the illumination of the subject by the lighting

arrangement is provided by the one or more LEDs.

28.A method according any of claims 25 to 27, wherein the filming of
a subject to be projected as a Pepper’s Ghost image comprises
25 projecting a telepresence, wherein the light output characteristics

of the LEDs are controlled substantially in real time.

29.A method according to any preceding claim, wherein the lights are
controlled to create a colour temperature for the subject being

30 filmed that substantially matches the colour temperature of



controlled to create a colour tenperature for the subject being filned that
substantially matches the col our tenperature of person/objects at the

| ocat i on wb 2bfvmop2oj ect ed Pepper's Ghost i nage. 30. A nebodBRo@®MSMMg t O
any of clainms 25 to 28, further conprising conditioning light emtted by
the or at |east one of the one or nore LEDs using at |east one hood or
baffle fitted to at | east one of the onélor nore LEDs so as to reduce the
di vergence of said light. 31. A nethod accor di to.claim30, wherein the
hood has a first B?rdoarque%fiﬂré e alosption eOaHthp'fcﬁ,eCtFﬁnt%Eerasrr Bd to
receive |light fromlélébe LED and a second end with a second aperture arranged
to allow said received |ight to escape the hood 32. A nethod according to
claim 31, wherein the second aperture is smaller than the first aperture
33. A nethod according to any of clainms 30 to 32, wherein the at | east one
hood has a substantially frustoconical or cylindrical shape. 34.A nethod

accordi ngs t 0 amyope | Al : , i A=zt { NSJ 0 f the
hood is gjubsta%i'gl ﬁngfhcoo(an%%és%gﬁ% {(gflgy:toif\(lz@giﬁﬁbgzrtagzrg’gﬁf ég%{gisér%%@gﬁn%f
plastic and rubbegondifioingeli Hloderaitcal by nige 0o annyasofonel afi thie dnet or Avbrewher ei n

the nethod conprises film nag t he subject under a. lei,dghti ng arrangenent
havi ng one or nor EERnsing rédeasiiiecheprd pe baffle dldfedeto éb%ﬁﬁ gge Pf | thght

Lot | a0 oGt BEHIDE DL 88 ANRALELHRCUIVEL B RC8a TRl ) LY DT

LEDs, at | east oné output surface and a nmas ocki ng t ‘emtted by
the LEDs such that the mask prevents light emtted by the LEDs from
reaching the at | east one outputsurface directly, light emtted by the LEDs
reachi ngl® he at3l}Aamethod according to claim 30, wheréin the hood has a first end

with a first aperture which is, in use, arranged to receive light

from the LED and a second end with a second aperture arranged to

allow said received light to escape the hood

15 32.A method according to claim 31, wherein the second aperture is

smaller than the first aperture

33.A method according to any of claims 30 to 32, wherein the at least
one hood has a substantially frustoconical or cylindrical shape.
20
34.A method according to anyone of claims 30 to 33, wherein the
inside surface of the hood is substantially composed of plastic,

rubber or a combination of plastic and rubber.

25 35.A method according to any of claims 1 to 24, wherein the method
comprises filming the subject under a lighting arrangement having
one or more luminaires, wherein the luminaires comprise a light
transmitting member having at least one reflective surface, a
plurality of LEDs, at least one output surface and a mask for

30 blocking light emitted by the LEDs such that the mask prevents
light emitted by the LEDs from reaching the at least one output



one output surface by reflection off the at | east one reflective surface.
36. A nethod of filmng a subject to be projected as a Pepper's CGhost inage,
t he met howtoeomawreong fil m ng the subject under a |i ghtipog/GB20@ngeswent
having one or nore lum naires, wherein the lum naires conprise a |light
transm tting nmenber having at | east one reflective surface, a plurality of
LEDs, at |east one output surface and aS&ask for blocking light enitted by

the LEDs such that the mask prevents Jight emt by the LEDs from
reaching the at I%‘éf&ceoﬁgreﬁﬂgpﬁlg uer‘?‘é@g EYrthEti‘ggsl Fegj’ﬁpl & @4 1835t he
LEDs reachi ng the,gl Aﬁg@t sapﬁce%&o%ﬂ%eﬁ&@cmbmer qf I 1egld O Ofdridchge at

| east one reflective surface. 37. A nethod according to claim35 or 36,
wherein the | um nsunfas.are arranged such that light emtted by the LEDs is

directed towards the at |east one reflective surface. 38. A nmethod according
to anyone of clains 35 to 37 wherein the mask may conprise an opaque

surface lpcat edhoon AofigieaPtirhiey hERiR BIY BRSjcbids §TRBpERIChRAY the at
| east one500ut put 'surfeace %?rlec'?ﬂ?%/. 3 .JA nmet og JF §ny Sprev?gus ?ﬂél m
conprising film nignagesuhpanttheidt dompdsingrfilniagpthedudgec dndema Vilghtiegn a
shutter speed of the canera is between 1/25" second and 1/120" ;second, and
delivering the fidHpREETACIPephBHAE @Est Opr HUSt | Wigydeem WAgrdn nghfiod of
any of the previoys. .clai i.Si: j i il
seni transparent olmuBatsl oIRGB REGIRAIA melfiold hALLE Q3G
the projected filsnandflacieddivericesyweplnalisualf LEDs,f al dedsoages oarpaitvi si bl e
to the audi ence
10 surface and a mask for blocking light emitted by the LEDs such
that the mask prevents light emitted by the LEDs from reaching the
at least one output surface directly, light emitted by the LEDs
reaching the at least one output surface by reflection off the at least
one reflective surface.
15
37.A method according to claim 35 or 36, wherein the luminaires are
arranged such that light emitted by the LEDs is directed towards

the at least one reflective surface.

20 38.A method according to anyone of claims 35 to 37 wherein the mask
may comprise an opaque surface located on a side of the LEDs to

prevent light from reaching the at least one output surface directly.

39.A method of any previous claim, comprising filming a subject with
25 a camera to produce a film, wherein a shutter speed of the camera
is between 1/25" second and 1/120" second, and delivering the film

to a Pepper’s Ghost projection system.

40.A method of any of the previous claims, comprising projecting the
30 film through a semitransparent screen positioned at an angle,

preferably 45 degrees, to the projected film and an audience



superinposed on a backdrop to the screen. 41. A nethod according to claim
40, conprising projecting the filmsuch that the Pepper's CGhost inage of
t he subj ewd 2app@au28 at the sanme hei ght as the subject i mrcrasB2009/dses4942. A
met hod according to claim40 or claim4l, wherein filmng conprises
arranging a canera and the subject such that the subject extends
substantially across the entire height 8ad/or wi dth of the i mage captured

by the canera. 43. A lighting system configured to, performthe t hod of any
previous claim 49YAIR | SHchf thaty "é‘ctmlacggﬁe afs o bbled s ¢ ePé‘SE@P“% Ghost

i mge produced ins‘ﬁ)ceggﬁ georyvgtgacg{i%tpﬁ@eﬁhgfs&%_cl ains 1 to 42. 45.A

control system confi gur to contro ighting arrangenent so as to
performthe nmethod in accordance with any one of clains 1 to 42. 46. A data
carrier having stored thereon instructions for executing the nmethod in
accordance with any one of clains 1 to 42. 47. Alighting control systemfor

controlling a |9kt r t | y@ht.) | -1.si ng one
or more 1anps fr e SPPREEE o M 8 bR ReBRE b FATDRI, ¢
subj ect bei ng forgwhojieetihenP@sper’ PEMRLT iMaghast thenagsgectt hgpdarghut ithg
control system conpri si .n% an input device for receiving inputs

onchar act eri st i cssase hpight gpjthe subjgchin f¢althfg- and a control | er arranged to
determne fromthe inputs a required configuration for the |anps and send
control signals to at | east one of the |lanps to cause the |anps to adj ust
to the required2canhidgbédtdcedrding to claim 40 or claim 41, wherein filming

10 comprises arranging a camera and the subject such that the subject
extends substantially across the entire height and/or width of the

image captured by the camera.

43.A lighting system configured to perform the method of any

15 previous claim.

44.A film of a subject to be projected as a Pepper’s Ghost image

produced in accordance with any one of the claims 1 to 42.

20 45.A control system configured to control the lighting arrangement so
as to perform the method in accordance with any one of claims 1 to

42.

46.A data carrier having stored thereon instructions for executing the

25 method in accordance with any one of claims 1 to 42.

47.A lighting control system for controlling a lighting arrangement,
the lighting arrangement comprising one or more lamps for
illuminating a subject during filming, a film of the subject being

30 for projection as a Pepper’s Ghost image, the lighting control

system comprising an input device for receiving inputs on



48. A lighting control system according to claim47, wherein the
characteristics of the subject conprise skin colour, hair colour and col our
of the subpeoto/m7ebot hes and shoes. 49. A |ighting contrecTsyRi@mnsesigor di ng
to claim47 or claim48, wherein the required configuration conprises the
bri ghtness of the | anps and/or the power of |anps. 50.A lighting control
system according to any one of clains 4¥4to 49, wherein, in each of the

required configurations, a total brightness of one or nore front Iiéghts is
| ess than or appradxiraciesbijcs b theapebiget @ bofidmed gngn geagoler ar8ngsd nor e

back 11 ght's. 51 AL ygniiig Con ol L SYAl SILAGRE ShiGs {0 B0NRe bt ai > 47

to 50, wherein t g I on_conprises®the colour

lanps. 52. A |i ghtifgsaRNtbRiroP ¥HinAlg &€ @oreistdricoofitlye ¢anapofto dadbershel7 to
50, wherein the required configuration conprises the position of the |anps.

53. A |lighting systempscormsjusgitagha reqeined agnEgwasig8rent for illumnating a
subj ect, the lighting arrangenent having one of nore front |ights for
i |1 uni nat ng the front of the subject and one or nore back lights for

i11um nating the AegphAhgt Bntsol)s§Stem aer&oiediﬁgom rQhin$ Y41 enwiaseidd ahered in
any one of clains 47°to %2 arrangéd to control the lighting arrangenent.
54. A data carri erchwawétagsscopedhe hebjeoncompriseskimpelouhahairgrdauegedut ed by

a processor, causes the_processor t ecei i nputs on characteristics of a
subj ect to be fiIﬁﬁB“?Bfﬁﬁ?Hf E?i%ﬁﬂﬁéa%mﬁggﬁg?“s Ghost image, deternmine
fromthe inputs a required configuration

10 49.A lighting control system according to claim 47 or claim 48,
wherein the required configuration comprises the brightness of the

lamps and/or the power of lamps.

50.A lighting control system according to any one of claims 47 to 49,
15 wherein, in each of the required configurations, a total brightness
of one or more front lights is less than or approximately the same

as a total brightness of one or more back lights.

51.A lighting control system according to any one of claims 47 to 50,
20 wherein the required configuration comprises the colour of the

lamps.

52.A lighting control system according to any one of claims 47 to 50,
wherein the required configuration comprises the position of the

25 lamps.

53.A lighting system comprising a lighting arrangement for
illuminating a subject, the lighting arrangement having one of more
front lights for illuminating the front of the subject and one or

30 more back lights for illuminating the rear of the subject, and the



for lanps of a lighting arrangenent for illumnating the subject during
filmng and send control signals to at |east one of the |anps to cause the

| anps t o woj2uskootr420t he required configuration. 55. A |igletirgp2e@ntsoab system
according to any one of clainms 47 to 53 or a data carrier according to
claim54, wherein the lighting control system conprises nmenory having
stored therein data on the required confdguration for the | anps for

di fferent characterlstlcs of the subject and determ nj nt% %ge required

C(r)]nfl ggr ation i s ¢UHFAleysEm ab)?“’bl A0 Hy ool ARIMS 4t AHRANEFF &2 cs of
the subject to t t A lighting control systemfor
gcﬁ@‘?roi e § h't1 rgenﬁlt?ﬁ’ﬁ%’% éﬁ 9 9 y

controlling a li I'ng arr i ghting arrangenent conprising one
or nore |anps for |Ilun1nat|ng a subject during filmng, a filmof the

subj ect being for projection as a Pepper's Ghost inmage,, the lightin

contr ol systenﬁéoﬁpﬂ@glﬁﬁ“&eéoh@W@gléﬂ”ﬁért@ﬁﬁ??oﬂﬁﬂﬂ@“@é%hﬂB? tW8F anps to

change a.cont! guraldaf(oby ! gﬁriocggg%ﬁr chl1€e AL S Rlck Blor GBTEELRAnpRioflal &

| i nk providing data on a’y envi ronnment” a focati on re the film

of the subject IScmhétgn@ﬁ@s 8£ hedbfst a0 Bepleiédstdshmejedtivags, a Peppednt rol | er
sendi ng control gnals to each of the |anps to cause the lanps to adjust
configuration durG gStf Imfrﬁengd@tﬁfmé‘s?pm the igave ®rreanERdeONIBUWRAROR | ght i ng

envi ronent . 57. A SRt ARAT L ST IANINO o ThALeHeh LMk ARIHC Ol AR. . Wher

executed by a proé’és PSopl & ligd € of nore

lanps for illum ncﬁimr[%fﬂﬁﬁ@laﬁﬁtseﬂurdoﬂﬁoﬁ lsigﬂamgto @ﬁl@@ﬁoh@@fﬁh@ﬂ@;ﬁp@r to
receive data on a |ighting environnent at | ocati on where a filmof the

subj ect i0s bei ng torejuseteellampsito adjust to the requlred configuration.

55.A lighting control system according to any one of claims 47 to 53
or a data carrier according to claim 54, wherein the lighting
control system comprises memory having stored therein data on the

15 required configuration for the lamps for different characteristics of
the subject and determining the required configuration is carried
out by comparing the inputs of characteristics of the subject to

those stored in memory.

20 56.A lighting control system for controlling a lighting arrangement,
the lighting arrangement comprising one or more lamps for
illuminating a subject during filming, a film of the subject being
for projection as a Pepper’s Ghost image, the lighting control
system comprising a controller for controlling each of the lamps to

25 change a configuration of the lamps, the controller connected to a
data link providing data on a lighting environment at a location
where the film of the subject is being projected as a Pepper’s Ghost
image, the controller sending control signals to each of the lamps
to cause the lamps to adjust configuration during filming in

30 response to data on changes in the lighting environment.



Pepper's Ghost imge and send control signals to each of the | anps to cause
the lanps to adjust configuration during filmng in response to data on
changes iwotom/dorgbt i ng environnment. 58. A nethod of fil wcmgBoevB)Eet to be
projected as a Pepper's Ghost inage, the met hod conprising filmng the

subject in front of a back screen under |'i ghting arrangenent having one
of nore front lights for illum natl ng a5$ront of the subject, wherein a
drop-of f distance of the front h s less than a dl.stance bet en the

front lights and- f‘hélab%lc“karél@f”egﬁv‘ t%ﬁ?qefigﬁl[“?rﬁﬁns BHRUO08 s 0 i W
of 11ming a subj SSEUfer of BT Eor AT TURRMRACRet e “.%“’éé%‘)“?ﬁ%@?%ﬁi .“Sﬁ y
as descri bed her ebe of itore dhmpe foe iflomideingcx culpjaoty dwgng fdwiingscauses
the processor to receive data on a lighting environment at a
5 location where a film of the subject is being projected as a
Pepper’s Ghost image and send control signals to each of the lamps
to cause the lamps to adjust configuration during filming in

response to data on changes in the lighting environment.

10 58.A method of filming a subject to be projected as a Pepper’s Ghost
image, the method comprising filming the subject in front of a back
screen under a lighting arrangement having one of more front
lights for illuminating a front of the subject, wherein a drop-off
distance of the front lights is less than a distance between the front

15 lights and the back screen.

59.A lighting system substantially as described herein with reference

to the accompanying drawings.

20 60.A method of filming a subject for projection as a Pepper’s Ghost
image substantially as described herein with reference to the

accompanying drawings.



