1 METHOD AND SYSTEM FOR FI LM NG This invention concerns a nethod and
systemfor filmng a subject to be projected as a Pepper's Chost

i mmge and, WOROHA0{42¢ul ar, but not 5 exclusively, a nmet REI/GB0P3FRHP ng
a subject, in particular a person, being filmed for projection as a
Pepper's ghost imge in a Pepper's Giost system for exanple the
Pepper's Ghost system as described in W/2007052005. 10

Conventionally, the |ightj ] m a person,
particularly for an intervi ]\7@:)[? W%ﬁ%ﬁ)ﬁa# ?Iggdslgjé}on the three
point lighting nethod. In such a nmethod, the person being filmed is
lit by a key light, which shines directly upon the front of the

subj ect and sé&hiseigvertiameonnerat p gasthpd jagg; systest forafifming 3 sghject hben
al so shines op_t ront, o th ] a bal ances. k li.ght
by illum nati &555%%%e%{]s%r§%%%§ % g}}?déguggs%%?%ﬂbs%ﬁrgﬁglﬂggt sﬁgn og
back |ights whnotdsivdly paimeahed dfhiéglsing ecubfecgninbedriioalat @ Eareat,ebedng i m
of light aroupd %Q% subj ect, t hat s§par ajes the, subject fromthe
backgr ound. pnedaifpy ProjestiRiyay AgRePREG Bhest Imagst hide FPReY Gltoshs
degrees to th Ine o] r e j ngl. a :
degrees to ea@ﬁ{ég? 'heiio;r, %ﬁxﬁéﬁ%efﬁi’i@l ?SEP elt)gi %Bgdp;e)gg;eig@rm?s el ?/es%gilbg &)t rllne
bri ght ness of WiQ#0K8§2005ght . A total brightness of the back light is
significantly less that a total brightness of the front |ighting
provi ded by the key and fill lights. 25 It has been found that the
use of sumh |C@iNenBi@nally,angeMBRhing OhrrbRgerhddt MR @ImisHbjoeChS pb@ohe
projected as a Pepper's Chost I1mage results in a Pepper's Ghost inmage
that | ooks f|partigplarly for i interyiqy LEtRrASLHIENN. i haged easthethege point

real i smcreat e le i . Labtd ,

t he use of ve1? t% 5’{%?“ O:ai'gﬁlﬁssu? %?%&%dﬁggsﬁ%foéﬂ) élggnﬁ%{neesdtﬁ \tAﬁ?/E& a
subt | e shadoveeyolighthewlsiolsaitestdiedctlydapdrotitehfroneal itlsarswijetthandPeppes ' S
Ghost image being lost. 5 Traditionally, filmlighting has begn

ot ovi ded by icHASRa AR oh T B Ut afbrgretesit i1d GBS o6 an

consune sjgunitht GaBlechfS WaldtRbs PRWREy 338t BONEILALRatfreC Sineled SubReés and
as such are not particularly well suited to studi o environnents,

especi al | y i rredued tiiarasowid effeqtsdng achadky ghte thich ilumisetasdhagubiscan
aspect of the. jnventi here.i s provigde . il m

subject to bgfr%rf'otj?eehé?cggo tglée%ée ép%leéﬂéé&%rgﬁ nﬁnfé%ggbj? %etf}lfarle%gatgs the
conpri sing fidubjeag fidie thellhackgrounder Tapichigint inegkey lighgenemill highi ace
one of nore front lights for 1l lumnati nﬁha front of the, subject and
one or nore Gagged "i“g‘%t degrgpfthe ]tlﬁ‘”eflloinb s caperadgrife srbisat hattht

the totalodori ghtngsso lenchl obfie) ONfe Ofil Miht FERE Ajf#bkiSnar@5 WBAS WL
at the su2bj ect E (%g Icéss Ct hgn o)r’ ap%réxi n'gt ely t%e Ijsl}zii}mel aas ?he t ot al
bri ght ness ofbrigienesneobitherdrey bighk | dghetsl tasghiesssuodhatbackelight is
subj ect.. 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



For the purposes of this specification the term"back |ights”
includes 20 lights to illumnate the rear and/or side of the bj ect .
The term "YORIWYHOI? s" is used to refer to |ights that II’QWﬁW,Oﬁﬁ'g?ShS he
side of the subject and the term"rear lights" is used for lights
used to illumnate the rear of the subject. 25It will be understood
that the term"front of the subject” refers to the side of the

subj ect facing. r t “rear. of. suUhi: "
refers to theg%l? te 'o%?ﬁ%&eggﬁjﬁ%g?gggc‘}ié%tbg%llﬁﬁgsn%ot h%ﬁgg%ﬁe#@&?ﬁan
most cases, thguftrintulitie tshedeubjoacthewstjedinibiatideldt foe tiaeealixin tofiethe
subj ect as in_sone, eqgpodinents it is inportant that the subject

mai nt ai ns ey el eRASE ScPhavWnege PREeci®8era, but the invention is not
limted to the front of the subject including the face of the
subject. 3 By increasing the brightness of the back lighting
relative td tReaditiomallyl, ifght liplyting hes pew] potvidedPeyp prerandesghuistanpyeyeh

appears to be mr)re ounded g]dhtlo have greater depth thalg i nnaﬂes
created from i M&AE 2“5t} X 520EP g cEHVENE | B PR & ctﬂﬁ POWer
l'i ghting nmet hagds gedePat@ ik & Aheat inBaRPRICh Sr&R06 barltAOR1Y Hell RALETo DY
projecting the inage onto a sem -transparent screen, such as a

sem -t r anspar #$ndiof givironpleatse especially e gmakber/mebilp styskiopeavirenments. an
audi ence's eye line such that the audi ence perceives the inage as a
"ghost" in the backdrop behind the screen. However, the 10

sem -t r angpar &atordige en adndspeciebt ahd Ineenpioapthietd dn pedvidbe 4 mghhodbf
the projected ich often results in an,i e filned USingod

. nage, ,
convent i onal ﬁlqr’&ﬁgi"héu F’?%’i‘t’g@?ré’ﬁ?@cﬁ psat FREPY AT St Ha?*g_ec'ht@e met
backdr op. - Theydriyenhf #lmAHELROTReck ndor s O BRY Blraibhioh AghihD 8o of

psychol ogi cal effect that ‘an objéct w appear brighter
contrasted wimbrestnent hights faraillurgnaigng eSsorsrofgthe. subject adi oneeort inong

o7 i gt nogs. ¢ Rt TRbreirGR Pt Bl P RERSHIPE St PR,

di sproports ongt ik YonRrdrafibey fronhlightsi 9s hedak@redchittie RAkect, e 1és3a8sn or
appear nore rounded and to have greater depth. Furthernore, the
shadows of t HRPPELHEERLY dhe siBrec2eiiiedéninl heizghingss of dhpome\RisHese datk by

20a bright f rl‘?éﬁts,l 49 basured 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.



It will be understood that in one enbodi nent the term "approxi mately

the sane brightness” neans that the total brightness of the back
lights to WReSHWAO bright ness of the front lights is rRSTERNAPPSBS
and nore preferably, 25 nore 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 provi de advant ages over the prior art as long as the
brightness of the front lights is | ess than 150% of the brightness of
the back lights. These advantages generally increase as the ratio of

the bri ght nesgy ohceddagingr @@t blipaks 6o thbevdeki GERNMEGS Feldfiveftot e frank
l'ights decreases for exanple the bri ness of the front lights is
preferably | els&htmgaﬁh@rpr@qatﬁd Re@p@z@cﬁﬂwt {IRaghapRears fhbe mops unded

preferably | eas i, 100E ddbe BAGK ok $rach RHER RREDE Sfeb! Y

bri ght ness ofus‘iﬂr@cmmibnaiaheee‘ paint Ilghging maﬁia;dsbelri m;‘slcullaana Phpps’s
total brightness of the one or nore back ghts. The i

arr angenent . NGO¥ UFHIEriS CORHEN &8 BRSO EndHe MBF i OPiog hy'en dffhsparent

illumnating @radgdes@h bhe %Hﬁh-‘%ﬁltnsé) refit fB11€ NhcdPhRE 49 @k&eedlto the
approxi mately 90 degrees to a |ine between the camera and the

subj ect). 10 ;Ihﬁ:cmream apapdiesiele dyedinessurythge tieopudipragnperaeivay thsot h
si des of the .subject. id il e e
osg’n ﬂ &{wﬁessﬁdr% Eeﬂxﬁ@%g etnhe HHUBMP tljieh

or each side W P f‘ot nmeasur ed a ect,

that is Igss deidnrddipadeat &brdblhl ghiynesfiecd®d & peogureionr ofralie 1tgm¢kof the
lights, as neasured at the subject, The one qor nore side llge ts ma
i | Iumi nate t HEoictesachinagede “W“%}h afteRyt £SUB N g SEEEE h At

R e
The invention overcomes this problem by utilising the psychological
effect that an object will appear brighter if contrasted with something that

15 is 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



subj ect noves towards and away fromthe side light. In particular,

t he one Orw@{o%@%ﬂﬁul I ghts may be controlled to reducel\j\glaggzoo 050849

bri ght ness m nati on when the subject noves to the side
light and to increase in brightness as the subject noves away from
the side light. The one or nore back lights, one or nore front lights
and one or nore side lights may conprise different |anps for

I 1'1um nating f;xrérf@(qggjr Ak S 1%3)?1‘:) fert'h@rﬁacﬁelg‘iéﬂtgrh?ldoévémﬁlq‘ié'qu@f&ablﬁe

That is, the tanps e directe oi nted at fferent sections of t
subj ect. | n oless émnoati erpral fo dAB%dof therbank lights.i ons conpri se verti cal
sections of the subject, for exanple, when the subject is a person,
five vertical 30sections, hair, head, torso, |legs and feet. For

practical reagpdsotabBilBhaRs@vitheBhe oeHbRNEBAL HBB:st MBP bel lessTEMAnNAL
be possible to illumnate these 5 sections and anot her nunber of

vertical secttosHrighingss afgbe one or negrariack lighiee vertical sections,
head, torso and legs/feet. Furthernore, if the subject is not a
person but is another object, such as an aninmal, or the person is
wearing cl ot hERe Qightigli dreRigenidnatmaye Suritieri corhpréschane ,orhmack side lightso,
| egs and/or feet being of sim]ar colours, then other sections be

] ey
appropriate. 105 Shemutadi Aestde 10&f theattiblerght-es RS offs MR it &l
For a subj ect,tfakinhRely0y Qegreelits dhMe HRAMehtN@ndratnd he JubRel.
g
t he subj ect across a stage.
10 The one or more side lights may be for illuminating both sides of the
subject. The one or more side lights may illuminate the or each side with
a total 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



10 The | anps nay conprise predom nately profile (ellipsoidal)
spotlights as these allow the illumnnation to by tightly controlled.
Pr ef er abl yWOZBWYWEPat el y 60% of the illunination is prESIYERQ0YH0840
profile spotlights. The one or nore front |ights nay conprise a
profile spotlight for 15 illumnating a head of the subject, a
profile spotlight for illumnating the Porso of the subj ect and/or a

fil i il ' [ I ; bj :
ne. or ore RRY™ ik RSP bk SECuEREAL SEhully i BEUER, A7

Fresnel | anp,exaaiplé thieei veaticdl gselctionss Uiyadic torfsb cimdblesotfeet ThFsrthérmork anp
may help to fill deep shadows caused by |loose fitting 20 cl ot hes,
unbut t oned j d€KBS §ubjggtcis Nt BEFEOB DU én?tP%Pblerhst‘@hﬁé)ﬂ“f Hm3by of
conprise a pr@fi pat L Lght £ i ] i t

suby cot . Thy SRR e B g the oRtihds oL Shiphiend hltkeRiEn the mif, head

i |1 um natisng totse, flegmtndfor tfhet beibg exdtsimsr Thbuonethen otheresdydioks Imaht s
may conprise .,a profil.e spotlight fqr illumnating a head of the

cubj oot & prBrHEORTiBET | Gnend gmoefimintniil AGR rfidt SergSanay e used.
subj ect and/ gforaa PhBfddt anaP e InhOhbg f aifis ihhy Fegdté NBe l1838s 36 Gri@etheof
the subject. 6 increase the bri gh% ness of a Subject hair, for

exanpl e when suhiect agfost e sHEE- dark hair. The overhead |ights nmay
conprise a fluorescent |anp, such as those provided by Kino Flo

i ghting systens; however, advantageously the one or nore overhead

| i ghts cagpri®e hagsomhayrbeprisPspredoninatadnerofiler@ipsoidal} spsilightsassd
back lights nmay be arranged.to il lum nate a cuboid vogfegme iﬁgcfh t hat ,
when the subjBese MHPEs her HEBRIAHPY @ (W nl8HE cepsdiddlegol uingeterably,

nature of theqohldimaiay 60% 8 iHNflusHRISG] is'HORIdRE ke pibhist he
sane. 10 In ogg enbg{o?ﬁrent, t he Iiughts ar]ég controlbl?gl;d}%tlo rr%t CIE
lighting effects for the subject being filnmed to lighting effects at

a location t Pepper's Ghost i of the subject is.projected. -.The
i onet oy b sRP bt Smote HornRefu mave GotBeEch b HrE BT e
col our tgppenrntmitatidl @hddl PEREOMIGOItE @t Frodile bh&iliERC 8 Wntif&ing the

Pepper's Ghost image of the subject is projected. This may be

achi eved by itPysaneinthe sepiesteandipy acprafile rapighé for dHamirating kgs and
lights, for in OR[ | I o} .
ionts. 20 1 (20T (B UONSLT URPBRCRE et (Al IR nAT! Gyl Bokpfice o
subj ect may i@l hmoyi ket as@ Resodl kinghfomidluaiihetds s theet subfject Ifooatbelow.t he

Pepper's Ghost, .i of the bj ect...j s, projected. For exapple,.if a

i Ghly ref | odtiyalLdrPRcERy shiPeoril J50 AEABE AU bR HPSPeEE s

Ghost i mage thahkesS! 8 RPondd CHRKAS! &id.St Mhe! b torPAlckE! ontd lighi¥ kit Or

mat ching |ighting pattern may 25be generated by the |ights

i 11 um nati ngfetikers gpjngeise 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



This matching of lighting characteristics between the filned i mage of

the subject and the lighting conditions at the locatio 'S
Ghost is pwazalzﬁ("&a“l’ ncreases the realismof the Pepper'n%é"?ﬁ%g’ﬁﬁﬁ%ﬁ%‘ae.

7 In enbodi nents where there is a "live" projection of the subject as
a Pepper's CGhost image (often coined a "jel epresence”), the method
may conprise controlling the lights illuimnating the subject in

response to a.chanaqi | d i i t eat 1 ah R0 shlet h
Pepper' s Ghosfnclr&nae‘f'getHiggrgg‘g%r%?gg?%ﬁbfegg@gkgﬁpigea%%gphl Pgﬁtl’sn_ %t atshe
| ocation the Remppedirs THwsterhempHghts maypeapede rejucrhsmegelasp,i gich as
common in a show, such as a c,onc}g{qt H%L‘ .the like, .and the nethod r’rﬁg
e

conprise cont FREiRIGVidse by Jhine fing iSygremie RONVERL 24 YAIFEEE0Y
to changes ingthe,d a'ngmowgv%méa& ﬁ@ﬁlﬁr@on%rimel SCRbEONEDe Pepper' s
Wi

Ghost inmage is projected. 10 It be ‘understood that the term
"l'ighting &nvironment” as used herein neans illum nation at or near

the |l ocation e Pepper's ghost .im i r.o| ecte | s,.n to
the projecti O&HBPHFWQ ] O%rm;eex?a{%ﬁj%c% ll%r"‘@jfﬁt(%ayi ?? é%lgh%%fﬁ)gﬁ%ﬁs{# gtﬁe
on which the Peppsid Solhessudpreal SvidmdihbSsefib@chbves aofitaneRy twialiin

cause light to fall on/near the location the Pepper's ghost is )
proj ected. Acthsr dibrjdtolumeaepariprepf tthe illHpdnation, op HEE supiech rerrted

a nmethod of filng. & subj to be projected as a Pepper's Ghost
i mge, the m%%@fn'gﬁﬁgotﬁgrslg@%hg filmng the subject under a |ighting

arrangenmemd having one or nore floor lights, wherein the subject is

| ocated directly above the one or nore floor |ights ch that..the

subject is il F%ﬁf“hmdﬂp%‘?ﬂ tsRg gﬁ}“&yarﬁI‘Fé’ngﬁi,‘legrtgr%*_}tgﬁgllgggflgﬁtf&ﬁgsf.orZS

A possi bl e adﬁi%“&@@@ctoi)gﬂ@vrmﬂe@% RERRY %fffehfsloﬁt lai gf¥aBioh Gthk! Papperat e
m

the subject fro llow is that areas which would not be illum nated
by front, backhost shage of tiet subjery iberojepigdi nhhedighisomagbgngiingroliefdo

undersi de of the subject’'s shoes . or f nay .be | i t he
floor |ights. B¢ 1% UP RAE i‘ﬁEPSFaé%‘ge grabitgY 6%‘]‘ e”é{‘% %ﬁ‘t"\%ﬂaﬁ% n"gt he
i |lum nat esl 3Beon/BRlddts at g MUcajies ithe Peppert hGimubjaage bOthasHgpgers' s
Ghost appears nore real . For exanple, if the S_Libj ect. lifts their feﬁt,
t he fl oor |igmqjected. This may be achieved by illuminating the subject wit
appropriate coloured lights, for example by using appropriate coloured

gels with the lighis.

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 be 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



WO 2010/ 007420PCT/ GB2009/ 050849 8 illum nate the base of the feet so
that the base of their feet are captured on the projected film

i nst ead of WORB10M43R0 of the feet appearing bl ack due to BETGRA0HS0849
illumnation. 5 In one enbodi nent the one or nore floor lights
conprise a mask to collimate light emtted by the one or nore floor
i ghts such that |ight em'tted by the ofe or nore floor lights is not

directly inci ent edtofL Mt bi e 0 I
understood th 8]tnéefn ?‘Fre" 5 A rlé‘éear E?OJ?'%A (r(\sgnﬂs“r}n tgjg\r%e
light from V\hBéﬁJet"fseGhbghimdg% @fient esint® avhenepredeact ghheurseuhaandemt
means that there is a line of sight fromwhere the |i is emtted

to where the Fameprise gontpRliigsihe lasw AdrEaERE othe éiec dBrfeFE’QjﬁFstolfh

t he Pepper' q ahd

the Pepper- s CRUEPePUERE LRAARCA e RicliTE M Pode o Onb&AagaNg)
t he one or5 noprejdckabr Hargehtam;ﬂel,cﬁlet hghtinag sublst bviatiah therdiepperd$ Ghost
light emtted by the one

fl oor, S 1S djirecte vvardl
el ative to CREESHE DEPISRSAATY BRraEe e COMMOL I ANt At S B4 Concet

col limating tdje the 9like EMidd afle Pnciii® MGy Ofo ﬁ%fécﬁﬁi‘olhh?hilﬁ: mgm@
upright direction is that it may prevent the | oor rom bei ng

in the angl e idfuminatingnthefsubfest émrespansentonttiasies ethsJig qnyifonmead

for the Pepper.’ tg %]CL?EP“ th:e(:)rPe ar”?bﬁmst llaja%q?:é @gé(te&onprl se an opague

surface havin ro con né enbodi nent, the one
or nore figoor lights conprise a pIurallty of i ndi vi dual roor l'ights,
wherein each of the individual floor qhts conprises g, mask

i

col li mate | i ghtVitinke taderpipoddhpt de tteﬁ‘é Pﬁi‘l“\?lgcﬁi’éﬂmflm?&l* Pt Qﬁ?‘ég%rﬁéh
that a substapligl uﬁfm%o@g t tdtenéd:OfHe %&wcih@ype?gght s $hod0ihEse is

i ndi vidual floor lights i1s directed upwardly rel at 0 each of the
9 individual gropoted ilghtis. ndioduexanipk eprojevtionastk theayilmonpidrs example,
opaque surfa frustro conica An aspect. of the

h h
i nvention pr glebgh&%\s/l lg%r’r@?tﬁ% S fiaef| A n‘ﬁhﬁﬁsﬂ%}eg@?peﬁr S Bkt Appbal§ 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



5 projected as a Pepper's Chost inmage, the nethod conprising filmng

t he subj ec}t"’Péﬁ%Zﬂﬁ{éﬂgl i ghti ng arrangenent having one or r@?}iobsgps%gw

whi ch conp r nore LEDs, wherein significant il at1on of
t he subject, as neasured at the subject, is provided by the one or
nore LEDs. 10lIt will be understood that the term "significant
illumnation of the subject” neans the one or nore LEDs provide at

| east 10% of tileningBttheGapOWerthé MedtdRNEha0Mhd BRseSHOHRASE fedb 88 @hBRIYd
at | east 50% of the |ightij nﬁ%power and nost preferably at |east 90%
of the Iighti My BevEeIeciad i lasieusbehthstbasaof thy fasheppeaning Whack Hee to

| i ghting arranggeef idlifi ol @mps 15 and, therefore, 100% of the
| i ghti ng power Is produce y LED |l anps. In sone enbodi nents there is

a "live" projection of the subject as a Pepper's Ghost inage which is
of ten coi ned jﬂ"tel epresence” .. The term"liye" should be understood
c

to take it vt i ”ﬁ‘_’e’&nf'ﬁg °Bf HelHye20oer Mslin comariae a weaski e
of the perfor @Bnagate THEnS Kinkk&d bpe{héoanwoklmawﬁgégﬁlggﬁ N@tn ihat light

comuni cations |inks may introduce sonme del ays. ays

ei t her be neglemytipd edYorthe pper erimerel Hooo lightasirencdirentlyaiteday of 2
few second ma u f Or...ex le.in the case of a satellite relay
bei ng used inx?ﬁglcac{é%tﬁi%% ?lldrzﬁsq%ﬂ%qgi 25 The enbodi nent as descri bed
i ncl udes the use of | ow power consunption LED "environnmentally green”

lighting ipstrunents. These |ow profile instrunents are highly
effici ent 1&ndloPflbPegndgrpeqd Brat dbg savrngdiseqslser in regards the transmittance

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



conventional tungsten lighting making themsuitable to use in small
areas 30 such as a nobile studio. A nobile studio used for creating a
t el epresent® 20W/WERi n termed a Tel epresence Booth. ThePCT/GB2009/050849
characteristics of the WD 2010/007420PCT/ GB2009/ 050849 10

Tel epresence booth are described in nore detail in the earlier patent
application nunber GB 0821996.6. Most i r?portant ly the lights are
required to work .,n 1. spage. W 1 nj i
ol heat o gePuSElaat R ShatolE, Ihe W RS cGAPERE RN Shaue
tenperat ure Ssumiei Haetisedriztrot dumidal Ishagaubj ect. LED | anps may, for
exanpl e, be used as flood lanps or as spot lanps to illum nate the
subject. 10 LED | anps consune far | ess power than incandescent |anps,
al l owi ng the 0, f

col our ani £t {1 Bpeqipof U, BenlBh ppERe Hhe Bl To( AR LR H Bef| 2rbe
does not subspmiedtad by acPeppge’ swihostcinsgge thd mebhrddgbempsdsing filming the

Furthernore, the cool, temperature operatiqgn of LED | anps neqates .any
need for air %%%‘t?@ﬁF@W%H“ESéFF%’%f%t 31"‘“’51% °Pe i ERTC Zb%@? d'fﬁﬁg}f Y,
the method MyorERHRY o€ HOtmEOVIEDY)wibieik Mshiic Murhhation! of hBe

l'i ghting arrangenent. In sone enbodi ments the film ng of a subject to

be proj ect ed swbjectPeppensusediabshe subigps, Soprerided Pypihgjongtarryore LEDs.

tel epresence, wherein the 20 |ight output characteristics of the
LEDs are controlled substantially in real tine. In such a "live"
proj ecti oty ofItt Wéll sbdj @nler&isod fHapphe’ eridhdsignifivge lhenivetitodofralye

conprise controlling the lights illum nating, the subj i.n response
to a changi ngfUPigsht MegneA PR AR AMOra L BePIYis: ?tolﬁa%t@%@&%? ﬁgﬁ'@ﬁ)st
I'mage 1's proj }ﬁﬁ@&dincﬂlﬁﬂtﬁfetﬁ shibjeet, | Ere?&‘éﬁﬁé@g‘?@dﬁ 095 otugde ﬁgﬁt’f’ng

met hod because LED | anps are capabl e of being swtched faster Than

convent i onal pavenaiel owst prefiepablard leasi HWocoicthedlighting ghwer.eginennsy .
I n some enbodi nents the. LE can be di,mmed .usin
oul sori ar b peht: bl T Thce I oL M amaement are LER 15728 e

di odes. 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



11 hood or baffle fitted to at | east one of the one or nore LEDs.

The hood/ baffl e be used to reduce/ bl ock the anpunt i
com ng fro%otzﬂgwg’?‘lég of an LED (i.e. light that has a 4%%#%@%050849

ot herwi se than toward the intended subject) or otherw se reduce the
di vergence of the light 5 produced by t LEDs. Preferably, the
i nside surface of the hood through which 'the light fromthe LEDs

travel has a Mrdépreiglt BRART HeaBERiLAGCR M &Qai@nitr)@?t&e%tﬁrl% biene
0 Dbe

invention there is provided a nethod of filmng a subject

proj ected as &PPEpEE siuaHsst Ghedfie1 90 . mMdsodim@orconiyr ithé nhghits| aieng
the subject u ‘ |, i I rrangenent haying.one or nore )

| uni nai res, Wr?g éf‘?}d ttélgp(%rlllfg‘l&ngi F%&Hc%?i‘gggamﬁlw PPHAE RSP HgLon,
menber havi ng nainithelalsdat emissi@f bed tose nsuirhiogsilight PokiRd kv ©fnpeElfre
at | east ope output surface and a mask for blocking light emtted by
the LEDs sdch “tatforyredpisthe filay sphigct i ght emitted by the LEDs from
15 reaching the at |east one output surface directly, light emtted
by the LEDs reaching the at |east one output surface by reflection
of f the at |eddiD &mmepy mialeftr exansplef beased ns éloed dampdoraBispbhRimps to

| um naires ar arragegtzlg sgch that light emtted by 20 the LEDs is
directed towa#&% i SURKEE one reflective surface. The mask may
conpri se an opaque surface |ocated on a side of the LEDs to prevent
light fromreaching the at |east one output surface directly. One
possi bl e &dvakEdylaness epsisnmetthe 1¢sg power then inandesceiscenps calbowirtgethe25

light is refl bef o it e lumnaire, the emtted |,ight
has a bri ght nglgﬁs&\c/j\}r?i ch |6§ %)é%%%%%r‘?tﬁfh’e??&&ﬁf? Sr%??v%?blﬁlcfotl?‘ffesrﬁhg{}é’s
in which the thegbdloexiof she Hight wmineirey tAhILEIDGhRS ddbsi hdiUaiBRBntRLy
areas of a suhject wilt]h uni form bri ght ness., For exan‘gle t he

| uni nai res e AEGVY tclli‘?ﬁg"cguﬁ’ebé‘ﬁﬁg’és%t Furihermaregdhe |capl semperatye

and four smal fpdrh@én ¥ ﬁ@@&ng?@&%&é? ahPiebd G5 aﬁrgotnﬁﬁgm?ﬁ' bOE is tess
lum naires is directed, at |east approximately, perpendi cut Are £t om
one of th¥ | aplge fineanisks urferoedinglyl Zhe 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



Anot her advantage of using the lumnaires is that they may have small

di mensions so that they may be used in many | ocations where |arger
convent i onWO 21YR{L0can not fit. In one enbodi ment the BGIHERAPYSE349

have a cubic shape with a 5 thickness of 8 nmm (0.3") and nmay cone in
6 basic sizes of 76 mMqmx 76 nm (3"x 3"), 76 nmx 152 mm (3"x6"), 152
mm x 152 mm (6"x6"), 76 mm x 305 nmm (3"#*12"), 152 nm x 305 nm

(6"x12") and 305, mm 5.mm (12"x12") and can have any ot

(i monai be. uphPR! DB IATEH o0 af Tgach 9% o BacSHmor 4BOfE ddifs. The
Al ternativel yhs8epgE1e Yy baNGEd ftb QRN IbES thOamonmm! & g8 UMihk Grom
10shapes. According to an _aspect of the invention there is provided a

met hod of fil Hiengjde oy BED tice.pléghiribpebecd discctiopeythenwise digstoward

i mge, the netho risi.ngyfil m t. he .egt. with apera to
produce a fil %ﬂé tgl?EI nsggji%) s%lu{gtﬂgerqwé%eég&lu%% f}ﬁemcvaeﬁ%e?’é:gié?ﬁli% vlvlé%]ﬁ
1/ 2511 andb 1/ paf@icedby ahs £EM Prpfeeilsiy aeyintideGlittacand tdd 4364 fhrofigia
second, preferably 1/60'h and 1/100'h of a second, and delivering the
filmto a Peppaichstheslisht fromy thec LEDS tsarel das 2 highs lighhahsprpiangene
invention can readily be conbined with other aspects and enbodi nents
of the invention. 20 It has been found that these shutter speeds
sufficiently Aechrdingrit iaonasdpectr ofvithddotentionr deuc iingretided as crphal of

ffects, whi t hi ghe, ds.. 25 Deljvering the fil
ot i e SonciUiBEHG SHFR fortte & SPeRY Dot Fpay OIS abee: dhobubtdn’
system fry exanpigng @lmdng HHeVQRibjRe hQENRIGAinD ardRbiMek BGidd6nd bl M

after conpletion, for exanple via anéJ data carrier such as an
el ectroni c si%a lepingrerOwWheseia, the) dumpjneres|i apgnarisean lighietrenypiting

poppor o choster i fcidel ondl BheliR Bhilics,' £l maRbr ahkePandy”
aspects of thieastng@nboutgmt 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.



5 According to an enbodi nment of the invention there is provided a
met hod of providing a Pepper's Ghost image conprising filnng th
subj ect inagkﬂﬂwmﬁﬁﬁe with previous aspects and enbodiﬁgﬁ?EB%me$%§9
invention and projecting the filmthrough a sem transparent screen
positioned at an angle, preferably 45 degrees, to the projected film
and an audi ence 10 eyeline such that fil i mages are visible to the
audi ence superinposed on a backdrop to the screen. The term

"sem transparent” should be understood to take its nornal neani ng of
al l owi ng the pass@gad@tagonsf Wdlie met lahinairésnds dbait tHey ghnay ( have, small
15partially transparent). The nethod may conprise projecting the film
such that thedimepyiens s thgtdagy manfe utsd 10 Fany PR ‘Q’Eﬁ%gﬁr ertcﬂlévegﬁﬂ%all

hei ght as t heli%ﬂpi:eﬁlcﬁotifﬂ. e #ﬂo@imén@ 1B BLHNRS AR cublit lsHApaGwith a
conprises arranging a canera and the 20 subject such that the subject
ext ends subst aivkiesk bof 8 aen d8.3"} hed may icome fre giric Hrestaf 6imm ge’ Cap Gred
by the canera,,ln parti ar, .1he,subject frgm ” nd
substanti al | y3 acﬁés@nkﬁi%m r(:}é Xﬁeﬁéﬁ? TP %t We rfl%g(ggxéﬁ:Zp?éa%gg@)é?/g ng
canera. This geyf ageomsl ¥ WBihM @813 Nan®i3ReImm auBl5 iar (121el12”) and
subject. 25 It is desirable to create a "natural" qualit Iight to

i || umi nate t heanshsbvp ey dthgrndinmensignsaupde sompximpa siae of dudloxt 2,40 mm

" Teal” “nat ur aler 5o g ARG EhSinoRsBILTEr Top S f Bafpiel B,

t one rendhjiogmkﬁ_inportant. In these restricted 30spaces the lights
identified an ere configuration and control produce 14 the
desired result. Their colour tenperature can be daylight (5500

degrees Kel vin) which produces oytstanding result.s. t.imal | h

Tel epresence BERHINgRP BB HPest ¢ rtﬁ%tiﬂ}“ﬁ’ft%&i ﬁ"l‘n’é‘? éﬁtprg%ggg %"}éﬁﬂtg(f‘fgﬁéh

it is general hﬁuﬁ?‘@@%@gaoébsbé garajﬁlsédt&ea rRppér’ aGHRRIhags MosAbRbE
e

whi | st achi evi ng sired subj’ect area and illum nation of sape
for hi gh qual camgpristagéilmanmg threesubject 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.



If the subject is a person, a size of an unmasked plate shot of the
canera 10 (i.e. the size of the rectangul ar plane captured by the
canera at YRE01M®a2Pon of the subject and perpendi cul arPQTECR2E/050849
eyeline of the canera) is approximately 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 made covers tdr sinply by tape). 15

According to an aspect of the in ti.on there is .provi i ing
control syst e&??odaio"éofﬂ A8 ﬁpﬁ&t g}lﬁﬂﬁﬁp}’?‘}’dm&r fhéaﬁ elne‘ﬁzéy%ﬁeg AbS
l'i ghti ngarr ?nﬁﬁi@:'ﬂtto G HRbjeeted0asOf) PeiferOGRo4AMge fppbdideld Ut deadidagea
subject during filmng, a filmof the subject being for projection as

a Pepper's 20withdke aforegentianed aspegis iof gheBIYERBPNsyst em conpri si ng an

i nput device for receiving inputs on characteristics of the subject
to be filnmed and a controller arranged to determne fromthe inputs a
requi red @onfAgidraingon froembbéintanpd thadnsendnctate &l poivigel & meshet

| east one of the |anps to cause the lanps to ad us%.to tF:['? r ciuired
confi gurati oref PEPVAHEErYFEEPET0S Oétsb@gge SOTRE NG, Fming (g ﬁ@? gch
provi ded 8 dafefinbl SHie BdVIGuShRicRes ARPERMRiSH W IihOnAvdriRh, athen

executed by a processor, Causes the processor to receive inputs on
char act eri st i pejesting thebfidot througle o isemisdarfsparept gjceesty pasitigned at an

Pepper's Ghost imge,. deterne fromthg 30 i.n Sef I i.red, i

confi gur at i ona“lgt'ﬁ' 85%"53%& ‘g Idlgéﬁeteishéoa ea%(@ﬁgtﬁ{i ‘%‘If(j)}? i n®dudience
2010/ 007420 PCH(R2 QA A8 khadds| atdiviabieng thbaudishiestipaitpogd on
filmng and send control signals to at |east one of |anps to cause

the | anps to @bjckdrop & HEeSCFui red confi gurati on.

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



In this way, the control systemcan automatically configure the |anps
as 5Srequired by the characteristics of the subject to be fil med
saving ti MYOZAWMBACi ng the need for an expert |ighti MiFYERNAVEPSR.

The lighting control system may conprise nenory having stored therein
data on the required configuration for ihe | anps for different 10
characteristics of the subject and dete Hi ni ng the required

racteri: | ! Tec
char acteri st | 8 dgpore £ty et hotts ERTRRRAPIGHT e WPHRES 6500 degrees

charact eri stigsivad) wihieh pebilezs omsratiting késultsol our, hair col our and
15col our of the subject's clothes and shoes. The required
configuration may conprise the brightness of the |anps. In one

enbodi ment, i@gﬁf’ﬁ%ﬁyq etﬁ?ﬂr%géﬂcié%oql?%&ﬂ% ajfl ORarietyn8f A &ent sizes

bri ght ness of "bne or nore front lights, as neasured at the subject,
may be 20 ﬂdes&ltndugh ithis weteallpr adjntegssunito omekertheobeothaek smaghas
as neasured at t suhbj ect. .The required .conf.i gurati ri a
col our of theP?%EiHs. ¥ J‘S”T?'Fé‘“?"éa%iﬁ%gdd%%ﬁ?fli 88?33 iglﬁetangﬁd gglrxrrpn(r%]?z{sne%naag
position of the.d AMssn hﬂa]@@ﬁh&a@@'c@?turé‘. requi red position of the

| anps may be dictated by a height of the subject, such as a height of
a subject's legs, torso, head and/or total height. 16 being

determ ned 17 RMuk NEpLAPH! 2 Bbrsol® o B BF LAkt Blard BorSbHOE Lanidtd

10 (i.e. the size of the rectangular plane captured by the camera at the
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



According to an aspect of the invention there is provided a |lighting
5 control systemfor controlling a |ighting arrangenent, the |ighting
ar r angenentVOG8WIPT439 ng one or nore |anps for illum natiBd/EB2EWH5e5?
during filmng, a filmof the subject being for projection as a
Pepper's Ghost image, the lighting control system conprising a
controller for controlling each of the I'&mps to change a

figuration, N 0 contioll ted.to a dat
[k orovi i ndr 821 Bse 0 ublegPaditng SRR Y s STt ket Battne

filmof the swopettlainps becagepholaapet afus tBQB@@ét?lﬁre@mtﬁgquﬁ%u the
controller sending control signals to each of the [anps to cause the
| anps to adjust configuration during filmng in response to data on

changes |0 {henlgNANIRNARIT B, 1, SESRLAIN, By AShEChBl A"

invention there is provid a carrier having stor
i nstructiofs treguiredibie theestacadtensting of the ecigjesoio 8f fibméd, avimgtisenkiol

system conpri s hg.ong of re lights for, illym nating a subject
during fil ni né‘%‘%ﬂ%@‘& rfeﬁg‘%Bf 8’&882‘?{? I'tgg“fl%é%q %4t a on a |ighting 20
environment at a location where a filmof the subject is being

projected as a Pepper's Ghost inmage and send control signals to each
light to causdéhtHeghtingosirod systemsmag orkipyiscamicmoryl aving ftotedi thgrdin

response to d chan jn.t . i ng environment. 25In. this
way, the Ii ghtéll‘éstga(r};e}l aﬂlt%o?r[g |uicr§ I 3:85%?%%%188 ifﬁrré}éepoﬂ%%mt o%éhaqigége”itn
the |ightihg ermricteristiest ofviier suliedt ik deRReBREAE &hﬁ%@@ﬁir&d@gﬂi?jraﬁ@ﬁ
subj ect is bein rojected. The data carrier may he any one of a

f1 oppy disc, ’&agﬁ[ﬁwr ouf by compariag RAMNPAIBIh ¢epyacipristicsanf e

DVD ROM  a t aifbjecd th ke Bidr LR indndiBERF Y (i ncl uding USB nenory sti ck,
a nenory card, etc.), a WD 2010/007420PCT/ GB2009/ 050849 17 si gnal

(i ncluding an Internet downl oad, an FTP transfer, etc), a wire or any
other sui tabl'?hér%gb}ﬁmeristics 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



According to an aspect of the invention a nethod of film ng a subject
to 5 be projected as a Pepper's Ghost inmage, the method conEri S|

filmng th Oszﬂfﬁf‘@&munder a lighting arrangenent havi ngP%Wé %9?9"??@?43

first lights for illumnating a front of the subject and one or nore
second lights for illumnating the rear ﬁnd/ or side of the subject,
wherein the lights are controlled such that the total bri ght ness of

the one of Mhdnl deirmib@ibm Ihd Shduf 3t tLQacfﬁaparct@fmfceylr@taﬁs?ﬁeegﬁnd

sane as the t rightness o one Orf mnore secon

met hod of fil mengylastkulejgaittment.be proj ected as a Pepper's Ghost

i mge, the nmethod conprising filmng the subject under a lighting
arrangenent 15 having one of nore front lights for illumnating a

front of the gubifct, 3dPNEp&: HPNKe NAGktdndMerel RY prdiited nalighgng he
rear of the sug‘jbdect ,g \?\ﬁerei npthe lights are controll epd such thagt t%e

total bri ght nessradf systemorfer oconiralbing r anlightingt arrangemess uhed lightinge

subject, is less than or appr.oxi mtely the,s : . I :

bri ght ness of B HEBTHE SO HIFEPS ALK PT JRPY l%ng}%emggli JPE%I%%? f piubject
subj ect, and yeKLirNmiAE PIHIRCoPahe isubjedi BatnigOforofrofdetionudsj eRepbyr’s he
lights is provided by LEDs. = The method may be carr.ied out iaa oom
| ess than 6 nBhpysimpgie HedlightingseOnirpd nsystPieqraRrifiAg g RORIroEsT for

MR S N T S

dept h, conventiona gst'en used e LED | anps may be
as descri ped éontdIRO0B2bAGHN] I SP 0G4 81862 pr&AABIET 10182 ap a lighting

US2005259409. 3Q According to,an aspecgt the i nvention there.i
provi ded a metHOEPIEIEN A A 63%0%8%F%0ﬁ1etﬁf%é’?gp%f'é@fa‘étdlsar@elrég Blé(ﬂf)%?ds
Ghost image, fhg p@ﬁgépg GhbRt SRERY,| the GnfroliB} Behdifg cBHRbESTgnhI8 break
of a back screen under a lighting arrangenment having one of nore
front |ights ébthei lampsi toatdung the faaps tohdjuplecenfiguation @yeing;fming in
drop-of f di stance of t fraq ights. kSl i stance between
the front Ii g'ﬁﬁsgorést‘?amtcﬁga ngﬁgrééersggr{ﬁe %%hhﬁg b iiBhndne!

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



An advantage of using front lights which have a drop-off distance
which is less than the distance between the front [ights and the back
screen i s WRALHMERL will not be undue |ight incident JETHGR0GNRS40
screen. |If there is undue light incident on the back screen, this

wi || make the back screen 10 appear grey and therefore reduce the
contrast between the subject and the back/ screen. Enbodi nents of the

i nvention wllg; ri b W ref er.enc t he.acconpanyi ng
drawi ngs, in \fh%}@g(%l‘gﬂﬁgga&r Ighqirngf]g\g\}svng)agr 83&@%&5@5#&? e r}'2\7’"\‘/ Biregpr
studi o setup faoy cahdr giitablkgmadivangenent in accordance w th one

enbodi nent of the invention; 20Figure 2 is a schematic plan view of
the studio setup shown in Figure 1; Figure 3 is a schematic view of

t he shot capt W&Qrcmf%_ttbeanc Etaoﬁﬁlea{%{v@ﬁ'@&{j a' Reth§ o%tﬁﬁigﬁfqe%\éﬂecgfto

Figures 1 and 2; 25 Figure Is a schematic view of "a

control sy8teRefmpjestadonnti Repey’ sahostinmget s hiegdds comptibimgstiliing
i hqoqws a perspective view

setup shown iﬁ_feF' ures 1, to ?.; .19 Figure 5 i )

of a studio se u% BY" Wider & Igpfl%tafﬁggﬁ?1f3%tr1 Brsgenerlagese dapicHelist h
anot her enbodisentundhatihe ai RYENLE Hb suiediel Moy angeient
conprises LED_| anps;, gFi%Sre 6 shows_S%mpltarﬁﬂao%&teﬁ}ehg{%dﬁ%goﬁglgggo@
Figure 5; Fi gilianinatingibe eperagest side ofi e wibjert s wieradnsieupghitorara

second |ightipg SEE i ce W anot her enhodi t of
the invention, vfﬁgeliﬁn t h@t‘if ?%%foﬁ%gﬁrgﬁlgﬁsﬁe?éﬁ? YEnpt P’é’égt%ﬁﬁbﬂggtﬁﬂ&
10 Iess than or approximately the same as the total brightness of the one or

more second lights,

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



10 Figure 8 shows a perspective view of a studio setup of Figure 7
with the light path illustrated froma |ight panel arranged to _

i |1 uni nat eVPRBLOAHR0 and upper body of a subject:; 15Fi gdid’@PRRERES#]
perspective view of a studio setup of Figure 7 with the light path
illustrated froma |light panel arranged o illum nate the darker
features of a subject; Figure 10 stibws a perspective view of a
studio setup of, I‘IiSQ# ?ﬂ&iﬁé"f‘ﬁé Buil;0& 'ﬁpﬁt BALbdck! depddndlmebrid QPhdng

| i ght panel arranged®to I11Tum nat'e the [ower part of a subject;
Figure 11 showsarepnspacingvenyioéunaf frost lights fet Ujynghatmgarsom of t h
the light path illustrated . froma light panel .arfanged,to.

25i | | umi nat e §erfEpPECEy VI %W@pﬁgﬂ;ﬁg&? 8’% the é"&B?g‘éP%’“’ i Tety v
shous a Per SpAchhuCpYn the frcht Wlho AR W tbKELGRAe 7 Wi th the |ight
path illustrate roma |ight panel arranged to illum nate the

head/ hear 3%and upper body of a subject; 20 Figure 13 shows a

r Sand upper body of oti 20 Figurs : |
Tl attratea rorosende ol i kP ufhuvRithfierd Hood OF A RkoRE

5Fi gure 14 shQwssa el sRedikiaies \bietveedl the Rbudilighsean tlof bdkgsereery is
with the light path illustrated froman overhead | i(g(hht anel gl{?r anged
to provide rithet thertaviHennt hsf undug Jighs dneidentgpn dhe Ba ey Jf therod

the studio Se&nlﬁ?teolfiglﬁi S nt onlBe back screen, this will make the back screen
10  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 o 3;



Figure 16 shows a plan of the studio of a studio setup for a third
i ghting arrangenent in accordance w th another enbodi nent of the

i nvent i on, Wa8H&I07#2¢ he | i ghting arrangenent conprises |HED/GRAGHIS0849
15Figure 17 shows a perspective view of the studio of a studio setup
for a fourth lighting arrangenent in accordance w th anot her

enbodi ment of the invention, wherein th&1ighting arrangenent

conprises LED | anps,, 20Fj gure 18 shows.a plan of the.studi o.se of
Figure 17; Fi gurremq]gugﬁoimg,o‘ﬁ aagﬁlgpacﬁhv@egkﬁi“‘t I‘i)?aansgeI|1 %3?%3ngor0% Ulfrﬁg
invention, a |ight;i{ieng; ardfdeaiene iR dcch@¥ice With aA6DEL ambOdhdnd ofinhe
enbodi rent of the invention,” an LED array with |ight baffles/hoods.
Figure 21 shows a isvensions exhareimathe HighjingfareangemenioconeprigeslgeD Jamps;

|l i ghting arrangenent in accordance with another enbodi nent of the

30i nvention; 21 Figure 22 shows, in accordance wi th an enbodi nent of
the inventj on, a fiigare bisgbivswi plan af thEDudlor syupof Rigurgldt masks; and
Fi gure 23 shows, in accordance with an enbodi nent of the 5invention,
a lumnaire conprising an LED array inside a chanber with reflective

surfaces. Referringglp, 7l giif&Sa ipgg«ﬂ)@c@ve ik UHI0st5RIURIGPTHF aSREoR

stage 1 on which 107a subj ect, as a person, is to be filned by
camera 2, such as lighfimgyarkHise#EAPin Soroyd HDEAAEID PnotheHDBbRFEBO N wif tthe a
standard lens (e.g. Canon HI21 o 2) .for projection as R 'S
Chost i mage. Whon JBEFG e e debiR R b RER ST TP oS

| i ghting gyrangenment conprising front lights 3 to 9 for illum nating
a front of the person, rear

Figure 8 shows a perspective view of a studio setup of Figure 7
with the light path illustrated from a light panel arranged to

iltluminate 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



15lights 10 to 14 for illumnating the rear of the person and side
lights 15 and 16 for illum nating a side of the person. The term

"front of WRHOHEPIBA" refers to the side of the person THIVOIEY ds

the canera and the term"rear of the person"” refers to the side of 20
t he person facing away fromthe camera. ,dhe foll ow ng enbodi nent is
described in which sone of the lights nmay be incandescent or

fluorescent |anps FRGre W3OS b PPHechY viad ofid kubR sotip if Eduten?
more detail later, it is advantageous for at |east some of the 25
lights to be LED |withstheThight rpaik illugtnateds fraen oa clighir parel| pgpeged de

illum nating diffegrent. ' t he person. In one enbodi nent, a
pai r of high frontllﬁ'?'{glfﬁtg%gé g%%dfﬁéarﬂ)unt ed on stands, for exanple 14ft

stands, for illumnating the head and 30 torso of the person and a
pair of low front |jghts 5 and 6 for illumnating the |egs fee
of the person. Thel'BUEatl4 Themiss? PEFIPGEHYS St iof & %f“&’iog’ri“‘?@é’? eYT8 ght

7 for Ll lumnati ngylhe ey qRpie! phihe NREPABY At Vi fdvRPeald! lght ! pitics 8
and 9 for lifting shadows 1| CPOthI ng of the person.
arranged to provide rim to the head of a subject;

Figure 15 shows a plan of the 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;



The front lights 3 to 7 are electronically controllable 2kWprofile 5
(ellipsoidal) spotlights having a 22 to 25nm | ens and whose area of
illum nati¥ 28HP0HR0tightly controlled as required. | n BSaYGB0/Ep849
the lights 3 to 7 may have appropriately controlled barn doors for
confining the Iight beamas required and col ours and bright ness of
the spotlights 3 to 7 are selected basedlon the required col our

tenperature of that, sectjon_ of 10, the erson ch as required I n
colrrgur and col our ‘JBUF% i%l%?tol‘i"és Po\ASFPY rﬁi@nf%ew'ﬁ%p%r} et%{r’%cgmeﬁg o> thd

exanple, for a perapehdtaYian@odefiynid@ditk aAKIED akh§ PRNETZhOmakke dngont
lights 3 and 4 may be 1.8kW For a person having a very |ight skin

col our the power of the front lights 3 and 4 may be 1.3kW It will be

understood that the fro hts 3 d S . ' e
power |evel in bet 7190 nzt% My ' 3’%@9@8‘3@&‘2‘2‘% %&n %‘?‘{‘?’gﬁfu&oﬁ q@ar K.
the persom s skin jg@dmidn/, & Ridiagire Wogne Bl an AED hersy tisideghtchdmivay

al so depend on the skin col our of the person. The col our and

brightness of | owYitbrefledtigrtssrBcend 6 will depend on the 20 col our
of the clothes covering the |l egs 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 dependi ng on how light/dark are the subject's clothes and shoes.

The floor fil ht s and Y. OW Fr esnel S VI ng.a 25
b ght ness. arietetekio HSERL AR o SRR 1400k RBOPHSH LRI dop e ne
subj ect. rfhe §|ﬂi]§ct| 's%ﬁ s % faé}sgn afsetoalﬂghﬁﬁe&%?fbahfé@ﬁ 2 QQCWWS&%
light enmitted by the front g‘pts IS no dlrectlyreflect

]'Ehe balck \r/1val |HR736R, Sonp Itlla S0BP et HL]lGrFfJﬁﬂswﬁya Sffwar%flwﬁscﬁeea
ront 11ght d@ffgn ?Itg%?p&e%?) ?% 8'%?[%4&?%3% %@Eeé L 9k %Pa t e

subj ect . g are &1'e®P¥oni can &Rt ro
2kW profil e (Rlidd pSheétR| the pedrdghiss ihaminaged B2 4 ohgﬁmg] Iaerzmgamdnt
conprise lights for
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



illumnating different sections of the person. In this enbodi nent, a

pair 5 of high back lights 10 and 11 nounted on stands, 41t
st ands, foWO%PW Yt ng the head and torso of the perspéﬁy%%zosésé‘?r

of | ow back lights 12 and 13 for illumnating the |legs and feet of
the person. The front lights further coggrise a high centre back
light 14 for illum nating the head and ist of the person. 10 LED

lights may bee%sgg}éﬁf@&oﬂ ﬁﬁléﬁ[ghgﬁﬁ tRAEYe sAhE pedioiCadd Y BooF Bl lights

exanpl e, 5600 Vi n) anps ndy be used. LED | anps consune far
| ess el ectri c@lang®nkar liftiag shadewsdiscetiting afiplse peisbowi ng the | anps to
run off battery power or conparatively smaller power supplies. The
use 15 of batteries reduces the nunber of cables in the studio and

i mproves the $a efrynOflidnde 3voikiTnareneseaiealy dherolabe 2k pavie a
nore stable colour shift (i.e. the colour of the light enmitted by the

LED | anp dbes(ehidpsoidadl spatiishty yragingnge2i toh2emandess apd byhege qeass pf
Furt hernore, t . I e i : I g y
need for air %gﬁn ﬁ?ﬁ%nn%%%@gég?g&l CSO%PIE)E@BO r}ga;‘ﬁréae_:'qﬂ @%Bﬁ |§bg}eﬁl§:‘%ﬂ9
lanps run at Bueh7|muemhaveldppegsidibigncomedhdebaentodanfis esdining the

generally, for illumnating a supject for filmngt vol t ages .wi |
general ly be fight; ppam é?]lj%l%‘fedaarfdeWIQBTst g E“ Hgl“@ﬁ% 9t2 ot é}tfé)t.o G
Since LED 25 }anpfeditd) bdded’ 6h ahd \f@tlét}'irécp\é’ol‘b@t“t@ﬂ efdteddir0lskstisd 3F e

conponents they are better suited to integration with control

el ectroni ds. thei peissnusatiul af geqeined clkin egnloimasdt colpui nofwtihe helothes

various technical, adyant gygest can l%e achi eyed. by cont ro qf thae da
optical out pu‘fovgfmlgh SR 'O Pde TENSHEW foﬁ? AR p%lvrflgcvulr%lr Ir_IED
| anps are Capﬁ@h,etmf%mém il frefiedghiass end Uhany 3@ CORWENH®Aperson

i ncandescent | anps thereby allow ng the |anps to be di nred
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  brightness 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.



24 rapidly. The intensity of the light produced by LEDs can al so be
control |l ed usi n<7:; ul se-wi dt h-nodul ation. LED | anps, being solid state
conmponent s‘,”oépg’oﬁgﬁ%ral |y robust and shock 5 resistantP{I/eBAEMSPHE
to fluorescent and i ncandescent bulbs). This is particularly

advant ageous in studio environnments and nore so in portable studio
environnents in which the |anps are subgécted to the rigours of

regul ar transportation. LEDs can have a relatively |long useful life
with estimates of time to failure in the region of 35,000 to 50, 000

hours being 1Pnd¢ apekt RghtsCoNPRr ed i@ @hetionitalOcchtARLRO WKW f frofile
i ncandescent |ight bulbs). LEDs have a slow fallure, that is, they

nostly fail bipllipseidablyspritights kaving grddeto £ham lons agpreomprbig Melystfonf
i ncandescent . . . i a ) r
spare lanpe. tabpiacidd fitRirehOERRoRE 8P e bEFE ST WIR Crit AR AU ST pel
required f5r @hhighdackdiphent( atibt 11mobhghtdongasdss tsech aglidét sands, for

i nportant advant age,for bile studio, environnents in i ch space and
wei ght capacil m‘%atf%m&ﬁ%{ag&ndﬁﬁé”a%fv%ﬁtﬁé@él Hlst PR awgkféﬁﬁ@ts

LEDs can be rgabhged by 'ﬂ?&rﬂﬂlaﬁﬁg ﬂh@rﬁe/gs f.88 2018 he Peksotl R hAAPS
in the lighting system So, if say 25% 2

O of the | anps where LEDs

t hen there wdighis ferther oompsiserrdhigly contoobckhight ddl fosailivominating tiee
advant ages pr,ovi.ded by. usj LED | anps (such as, for exanple,
reduction in EPgER i%é?t %O%grpef%%i red for the lighting systemetc).

I n other mpords, although the full benefits of using LEDs are realised

when substantiallé all of the lanps 25 used in the |ighting system
are LED | anps-EPhBghkisnmapebrofuysed fopther gont. | acke pnder avide [ghfs-pelor

realised when Qe SR ! @A) EBD WRSHLD tefiReh! AD GmBY SR ©

used in the |ITghting system for a person having
very dark skifar l¢dseclpowerl pbwehehdbaoicahdepoes bthmmndlld¥impyhdéagpst tat

Lo A SN B R sl BV Shel e
light 14 may @l isRedRPeRGu@y thBehudktied Folblds Rf the dthdoPAIdSproves 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



The col our and brightness of |ow back lights 12 and 13 will depend on
the colour _of the clothes covering the | egs and the shoes coveri ng
the feet. YOROWAOR2%| ot hes and shoes, the power of the JTOWRRAEKISISY
lights 12 and 13 10 will be higher than when the subject has |ight
cl ot hes and shoes. The front and back I'g%hts 3to 7 and 10 to 14 are
pl aced approximately 1.5-2 mfromthe stbject. 15Sidelights 15 and 16

are profile (gl+tpsopdal:). | | : i lRahi NG Foe ahd f bt he
person and thgplﬁélggﬁ?ﬁ%sl}smzlﬁggcgfggil}gsflg%it taﬁle)&llgegewi %hts f%ha§13916

wi Il al so dependrodledtdséngspilag-vaHot-medubmidnshoe col our of the person.
20 In one enbodi nent, the power levels of the side |lights 15 and 16
are adjusted in response to novenent of the person on the stage. The

pover |evel ofgh GfpslBeinkbeolfl §teRUEREpARRNR, RES FofleriDy @8bi@VERidhotihe
light and i ncreased as a person noves away fromthe I1ght. 25 The

person mayd al wsistant ufihneeweashytooWkiokessant jager msardascentghubbs).7 Thiy 148,
in this enbodj nent, fl ug n L ggg | j i
Systens, to i P%ﬁﬁ?lr?gtye“{vﬁg&%gﬁg %I?gt[&lﬁgg %%‘bson.%gga; (Ji’rghétdsgm}&g% © 18
are particul agthiioasivardmgans Sn Wakicht the Ipsips aire hawjertabik thairigonod ofir .
As will be described in nore detail with respect to Figguref agto 219
30 advant ageotfgmiprranspagatienntELs £ak have prieliiyelgheng ysaip! dife wit
provi ded by L : T Wk FeSri efmot OVh BuRs Wigkn
backdrop, in %?rn{l#écgdﬁgl?%?ﬁeﬂgggiwmgﬁ fe%é@%gglsg@g tg %I ank"ubac_klgg op
appropri at®e fmpotthd (comparsgl o6 aboRepheP0-<, o dpuismbere incandrsceyt dight

bl ack, bl ue, il h. Kk | 1
i gt ' rof | ot BUOBRdEDS AekE S Begtiurss ider a8 Mokl aflohy SFie

subj ect shoul gydr&tigBOSAAeS thadStHROkbrupt BaELCHut BE iscahaeycenf bufte. All of
backdrop. A blue/green screen backdrop is preferred as if a black
backdrop is offese Iprepertipe meanr fhaj e AEbephapPars bt thatefed 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.



10 produced fromthe filmmay be conprom sed, particularly around the
outline where the Pepper's Ghost inmage can appear fuzzy, rendering

t he PepperW8 28H#81420 mage | ess realistic. |f providi ng &BYCRAOHYYSEH
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 | ens which act to key2dbut the background and

I sol ate the bj ect i.n the foreground. I se,. the person.i

i 11 uni nat ed okPn W&““?Hlﬁh%%’ 3 REESOlgh G VBE! 7Y Frins A% Sler 81, fls back 4
pol ari sing caugfia 1ol dden1RYy R ssed L.okWoNntFwela peoH! miviigheaclighns
fromeither the floor of the subject. The Iighting arrag&enent S
confi gured suskin.t thet pewemot Hie bedkoliabg ¥ prd 3l WAE bgetet gh 40W. The

proij ected i n &y SySLef. SYER A Nal S23501 RES dbRePo BRO0EA52A0: of e

Pepper's Ghost Tmage of € person appears nore' roun ave
great er dept hhé parsonmages created fromfilmng a person using
conventional three point |ighting nethods. In particular, the lights
3 to 18 are controlled such that the total brightness of the one or

nore front i s i vt .
30 %ﬁ 3 18uf Qn@b#@m%éof RAN bRk ARRE A% IR £3 Wil RRpSRITEn A%

t he total tness o e one or nore back lights (for exanple,
| ess than or capqrosd et elophdsheowaing the lepe andtthe shoebicaerfing thfhfaedss

of the one OrFochZark clothes and shoes, the power of the low back lights 12 and 13
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.



nore rear lights 10 to 14 together with the one or nore side lights
15 and 16). The total brightness of the front lights 3t e

| ess than Y8G9®¥he total brightness of the back Iigt'}gtcgr.'f ﬁﬂg&{lﬁsﬁss“?
al though the front lights can in some enbodi nents be brighter than
the back lights, the front lights 5 shogéd not be too bright conpared
to the back lights (eg they should be |I€ss than 150% of the

bri ghtness of the back lights). The one or nore side |lights may
illumnate the or each side with a total brightness that is |ess than
the total bright sedso Bf arrheredne @ovidereplasabadkidgdy, sinbpartiodne, thhdack he

total brightness of the front, lights. 10 Overall.the intentian of. the
l'i ghting igs t‘(‘)’aléel%rﬂr@ﬁfje%ﬁ'ohal?”gg Wﬁ%{ﬂpe apRioRriaty ﬁo’é tﬁ%ir}flg’r‘ﬂg fdnher

wi thout dark ppgler s(OARTHLEE LR AN BlaBRONIGe Mslden (RUTREPRELENOT (he
i mage to beco invisible) or overly bright spots (inage bl eaching).

The lightilng should pick out differing textures as well 15 as cast

shadow across_t he subj.ect ent yat i forma h ssag i ght
movi ng acr ossSY asﬁ?)%keé“ﬁnag a[recﬁcaﬁﬂ?g% rseﬁl]gﬁ{ég \E)%Cfei(mgg @?mgtg’ﬁécﬁhdqfl he
subj ect outlip&sife,i el &ASEs HROR SGEPNASELd BHRhESHNOY ab @ivpes ataicie

of the Pepper’s Grost inmage of the subject should 2Q match as clgéz)sely
as possi bl e tthe aeleuraefathe glagkdrape nhlaeigreenoteresthpreldreR i Prederaed 8%

persons perf ofn] i 1 oS, il [ t GRlaQ4IT
tenperature i{gqa(@%cgv%%k?ﬂfpogsgﬁggéPZ’C m%ﬁn{l e ?2&‘3?&2’89‘55%& fgg
t he front10 baplodacst Siahe thegfitm, mhprbeexampt@nisyd c glacticuledy rarotinddht he

l'i ght ith ls. It wl tood that i 25 enbaodi.
uch. ool our @i A1Fe e FERPHG: (oAb ImPghirt RS THEY T FGHEN TG (hE

the location phe,.PeRPREst ImEROMssirBRURicL S Proj ected could be arranged
to light the Pepper's CGhost i mage separately from any other person in

the vicinity of the Pepper's Ghost imge.

WO
2010/ 007420P GB2009/ 05084 i LNnQg.: A t
whi ch the Peppef % l%%%sat %?uses?%lr%gfle%#gg}o%%}sﬁggﬁééﬁﬁg ’ saglr @t%hgttg&ngbﬂéo of

these |igigs povitd aileert seecar em bbahivall tohendPepprele of Ehlost fomrageblas
this |ighting nay overpower the Pepper's Ghost grg&eecti an. .5 kNow
referring to FEGuUHshts arpwad sherermerasiens whigh ot & Xey utithe daekesapredn

such that the,iRg t@[%zgg)g&qriﬁqﬂe EARLWuRM, by the canmera extends

across the entire heig the 1 mage“captured by the canera. This
advant ageousl y maxi m ses the pixel count for the person, optimsing

the 10 resolution of the person i.n t [ e..ln one, e i 1 .

size of an un E‘f?ech‘f)lpgfsé’ s‘ﬁo"?l“ mft‘ﬁ@%éatﬁgaé%hﬁ I.get.0 ﬁé’ms%ggdee loéf] hgrﬁgd
rectangul g5 phpREmEAPL Ur £hodyridiRg cameRS filtet ntdyebd asal twBomtbolsipagsiad
and perpendicular to the eyeline of the canera) is approximately 2m

by 3.6m |n ssflecdemotronesitertthe flosmof dherdubise: nasked.

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



15 The canera is configured to have a shutter speed of between 1/60'h
second and 1/1201h second. It has been found that these shutter
speeds sufWPEIWAPTHO r educe notion bl ur without introduChgB2009/050849
stroboscopi c effects, which can occur at higher speeds. The canera is
positioned such that an 20 eye line of the canera substantially
corresponds to the eye line of an audiefte watching the Pepper’s

i im of the gareoiear sl T & B4 e REThURE ohiab Bl 0P pRR 4 R

a Pepper oféection

system and prpjectrdidy bhighiayst @haSrént Rempes 't6 9Ghas beilovghaandd% n
one enbodi nent, is projected such that the Pepper's Ghost H@gﬁ %1;?
¥ 15

the person apifediedotbbrightnear ohéhe back lishie Ragtghe alfeoughdhe &

real-life. T f‘lls@ﬁ{@%’ . ' ' I ' i he
| ocation at C\ﬁiﬂ clh the ?P%dlfr%%gﬁg% g??ﬁ%rggﬁa{h%e%%g% IildGtﬁ%étffp}i{h'%mallf e.tSt In
this 30 wdy, shoeldPeppbe 'tso Gnipdit compgeedofo theebyndr Eghtsclap they ishowd st

"l'tve" to the audie Such a.,net hod coul d be, dto allow a person
to have a 2918§S'&@p@%ﬁg@gﬁ@pggghtgeﬁso@a@F&q_Ck%ﬁH%?ngbe 8I'f GhvIHE stae
person to proyife nthyPIRSGARRL iH@MNort SachNsidsl BN & Gofal UM htARHTRA is less
| ocation or to intefact with another party in the manner of a video

conference. Shan érntatalvbtightnesteoletite one o1 Merpragarblighie buy aresg than &ie
filmng has BEER | iohimess of the front lights.

10
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 shouid
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-



conpl eted, for exanple on a data carrier, such as an electronic
signal or DVD. Referring to Figure 4, the lights 3 to 18 nmay be

adj ust ed uUW§SPIHNE20 10 control of a lighting control sypqué?#@B"iqsaségch
of the lights 3 to 18 may have control circuitry (not shown)
associated therewith for adjusting the brﬁ(érght ness, col our and
position of the light in response to cort%ol signals fromlighting
control 101. Th& GV Y : t .Gl his.cas
a nouse 102, kggglbogrd%%%&gﬁdquggé g%:hr g@h&q%‘? (SelrrcsaGl}}ls)%r%St r%]efgede
i nput char act evhidyineaking saresthiaj eote phHiHese lighmeidluintibaretthe asysheind O,
outputs for sendi trol signals.to the lights 3 to 18 and a
processor 104%%9?%;%63%&@ 1’83%%%?11’%1‘@ ng%Bﬁgt‘ﬂ%y gﬁ‘b‘iﬁ’f’é"eé tP%%ﬁPP“eroG Ghost
configuration pkojectibe. 11 ghts 3 to 18 and send control signals to each
light to ﬁguse the lights to adjust to the required configuration. 20
The system’101 conprises nmenory 105 having stored thereon a database
of lighting c i 1 ey hal [,ght configuration faor

di f f er ent conb%‘gtg %ﬁ‘t‘lég G FiEe3, by %Aé‘gg%f‘gé%ag'ﬁ%@r{ efiivgdorth mseomng
proj ected as aufepperths ifdagstofithagersonncapsifred tHytHeSEImérA K kénds across

characteristi ?s, such g% 25 skin.colour, hair colour and col our of
the subject's 8 ot'HEE AFiEdh®ds the nimagencapisedmbyothangamera.  This

response, theagya6Rsa8ly Rdxindiksed BeeHixkl QOUITERR! Codt]rRits"
configuration that ?g(;eg)rrgspo}r(lds to that coﬁ%l nat itgﬁ%?siﬁlgé{ngig}ng the
char act er 18t i Eesolufinn pf Hrceperson 1i04he Hevagsenoh sigralbsdimertha Jizgbf an3

to 18 to caus | i S 3.t 8 to adjust to .the 30retrieved
confi gurati on.ﬁnﬁlg%efih@mseyg % q:l%'f b ?:(S’nﬁ'r fhegsize Hf She dgcignaylpe plane
t ouch-screen &fRuredhiat tith Savh@¥Satahe 16Bag6N fo@&&@g%eﬂtah&%egp&%{cﬁ@ﬁ Bfe
the user can select, with an input device 102, 103, 10 di fferent
sections of tReIRer Hn thadcrmei iy eprrossnaiely odmt thy shbect éd some
section of th : receives inputs on the
col our of eacﬁmgg%?%gﬁs t-a[llr%scag{eegfgcms et%‘gé(reglqm red configurations
stored i nlhenory 105 based on the inputs to find a configuration

sui table for ,H;ue characteri.stics of the person. On_findi n% a suitable
configuration, T ﬁ%mﬁrraoléecé)géﬁg“ %ﬁtos}é'ﬂ’&sa teF sPeed ghiasiaveen 1Y ok" sqcgnd s

3 to 18 to cause t/heot i @hbsd3 tn h3st Beddifdsha t hat hesONiH ati
10 In one enbodjnent, the different sections corrf)]ri s6 vert%gl Spdls

sections of t¥dfipeptdyredpes motiompblar without tihtrodudine cttrabeseppie eéfents,
five vertical t bBs or | egs. and f.eet. Fo

practi cal rea‘ggﬁg,daguc cuggt ti'l h%ﬁég\% F?&asbl ZR% i %th%ﬂoqucﬁ‘tm%@“
not be po3ki bdye tioeidfl thei caheral Sutishasiallg ecdrk €sponado aRet d1RS 1iRsINgTesn Of
vertical sectjons may be used, for exanple three vertical sections,
head, torso & 1‘1%55‘%@%%‘?5 tg%??ﬁ%‘?"n%é@?“i imagg angdp 96 Aedss 4poeway fremson
but is anot heke@bbjeet.,, such as an aninmal, or the person is wearing
cl othes or equi pment that results in the hair, head, torso, |egs
and/or feet being of simlar colours, then other sections may

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



20 be appropriate. In one enbodinent, left and right sections may be
used. For a person that is noving, this may require the lights to
track the POr8¥WOEP oss a st age. In this way, the corftGTHFB280PLSe3HY
can automatically configure the lights as 25required by the
characteristics of the subject to be filmed, saving time and reducing
the need for an expert |ighting technicfan. The required
configurations r 1 ne I ri I n S d.i nory.
31 The systemtfgzrf?%ggaegl g%)%bgocggﬁiﬁ'ecﬁg% E%??a (ljéaspgtﬂ[ai%el%&?béé rbgggﬁqgaf}s/ a
t el ecommuni capres@igatiomko dnoaadidesd ¢eomd Q7 r@hoe loeadbn wr tohiritetade with m
of the subject is being, projected as a Pepper's CGhost inmage. Device
107 provi des 3ERIRAH B %s‘f‘%‘?ﬂei@? ab‘ﬁg%cgﬁ‘f%f%ei i ghti ng environnment
at the 5 |l ocation the Pepper's Ghost inage is being projected. The
device 107 may provi de feedback dependent on inputs into the device
107, for eéxanplternddvelye the7eminy filmehdy the delsyesedmiferr fiboingr bdsl been
lights at the | ocati,on the Pepper's, Ghost.im i S projected .and may
bt ovi de. 1 ecdtARPIESA ¥ PCyARBH™ B £9GhoRHE" p S UG AT RIS Fgast or
configurati onpgr.and the 10 device 107 may be connected with one or
nmore sensors 108, for exanple one or nore photodetectors, for sensing
the lighting environnent at the | ocation the Pepper's Ghost inmage is
proj ected an a eyi 0l . 0 heod c i i

envi ronment . d%%@ﬂﬁnfgép%it gééjt% ﬁ%cég%tlsng ';oegabg%g/ %ﬁ:?‘gmsrg%itmhgg%r the
devi ce 10D, tdvatt @fasEgitirddontosit $yaten U2, | Eglti bhchechplits utcal § amayof
lights 3 to 18, at Ieist in sonme enbvfo{gi nents, t(f)1 mat.ch the_ lighting
envi ronnent  JV&tConERS cCircuiey faolofhawpd asseHtefharRiifih forepdiusiing fhe

I ocation the ﬁ?@nﬁésis:sc@wﬁtanazpo@nwne&t ag 1_1@& fnteSp ¥Rk, tol dRitdog Rl drane of
t he Pepper's Ghost is enhanced as the 20 iTlum na?l on on the subject
bei ng fil med fnemdighdinig| dontriohd0 onThehde bl 8L compuisihgr &t dipue dpficein
actually was .af the | ocati t.he. Pe ;'S ost 1nmge, 4 oj ect ed.
he wel | as & rBiorr 8 el f B F BrdRERL RLOT 000 BROCR:
Pepper' s 135 GhpsitcapRgeridticshg Hgutyéd) 18 Peefiimddtprioe spsan 1004 otmyits

al so control the lights to achieve a required col our tenperature

based on the_fS’bjSéE‘El@Ep%ﬁﬂé ygnalsstoaffe Yghtgnscle tlf%ea‘?de}ﬁp%"r‘f’cﬁsseﬁo]_é)c4

3T0 18 based heTSedbaCh T art B o DD for aahrd, SRRty LR

such as 30 i dightasdad/Ifeand smatcontarisypgmancy eath tight Reppee'the Ggbsst to

| mage. 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.



32 It will be understood that the invention is not limted to the

above described |ighting arrangenent but other conbinatj f nt ,
rear and sW&’emWOaﬁg‘g may be used. |In one enbodi nent, t%&&%ﬁ?gl%ﬁg

back lights conprise a very large array of lights that provide a fine
granularity of 5control of the illum na%(ion across stage 1. It wll
be understood that in one enbodi nent, t subject is a nenber of an

audi ence. In S 1Yt Q0 contprifBYa NREpIRE dFoas Rhniserdehoydietat
l'i ghting arra?géetﬁgﬁtte as gesc?icbe raboil/e apngﬁfront and back |ighting

may 10 be pr odisplags ian immgehepreseming 2 fesoregadnhe usepean sejeqts with an

suspended on frusses, t rqvi.de il l,um nation. frao R | Lty .
poi nts. LED |{igHt Qe‘ﬁlﬁ§olt§)2’ f@édﬁpgr dfl%ﬁl%ref'}r Srtony e%]rt%gréfy %0?1 !é%a/dé&gmfy
lights. For exanphidur F0MVWsdiERH adBetioByf B peesdn, LEThd popssoondOde
far | ess 15 power than incandescent |anps, allowing the |anps to. rém

! ) . mp
of f battery pregeivesdnputiawe the goloar AfagAch tesHgnranghgarches the geguire
colour of the li.ght em t y: t IREEI S oROtheSHRskant! ghhy
change with c%%ﬂ{%é’ aﬁlérpsbﬁs}'eogﬁ?nlgsg% rflﬁgfbn%r%g, 0{1]hteh\c"‘C(‘)ygjlil tenperatﬁre
operation of ¢dPiduanmion beigediedonte cerdetbrsties of tunpirsomniOw flading a
presents less of a fire risk. 2% LED s, bejng solid stalte. el getr ol L‘c
conponent s antiEbiFOREBUEAtpa) & nBfIOLCISRE cgﬂl‘pé?’?. ot PTG o HEP %t ypes© of
lighting, are;pagty Guj@id xad%%'theﬁ%h{seﬁté Psb@lag&;t RS e R il Qehtiodt O
lighting arrays. For exanple a 2-D array of L may be used to from
a panel, Which may or may not be a planar panel. 25 Due to the small

size of each jndividual .LED in s an arr. t J L @Ldit H?r& he
array can be tnrrﬁfl% QdimERh e i‘g‘g%r s 5F %%Ss Cgﬁlpgltsgguré ?ypef}séco
| anps. Opti majHey pbh®n T GbeRHREHIE.E wihich Nihkg stlfocs ds aBpetson| Sivtesiertézklt o
be of a 30 varier of sizes, typically as sma]l as a room5 neters
| ong by 3 et ggcgions, 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



wi de up to studio stage arrangenents as large as 20 neters wide. It

wi Il 33 be understood in |arge stage arrangenents or where the inmage
size is suBSBHIAPy wider than 6 meters and where th& YRR/ 78849

sufficient depth of maybe 20 neters or greater, the use of
conventional tungsten lighting provides _satisfactory results 5
Figures 5 to 20 show various |ighting pﬁéns according to various
enbodi nents o 1NV i i i.C I 0 provide a
significant i ?F%r& rsl{fﬁ gﬁrl orﬁg%l @fﬂﬂ’gc?‘? %@eﬂfg‘gfaeggtg gﬁ%qg%sﬁg\%?egs a
| i ghting pl anteleconhhedicaticns 1edanpl £detibe 107 2t anoeatidgrothat kfiee fina @ the

f he subject 400 is approximately 18 feet .5

H

pl ane of the c&rrer a,t% [ éS
metres). SuchSWPiegight i ﬁgigppaweeﬁﬂ Be & ePélPP%ﬂ Ghogd Te1Epr e DEHICE &0t h
that can accommﬁ@ésefe@@&wbg@g%kgm %ss@t&p%@ﬂ%mﬁg;ggﬁﬂ;ﬁéutmﬂ@

subj ect area. Such design an iguration may Dbe up or 15
down deperfdi nipcation ke Mgpper’'s dthgserimaps iorbetngpegjectad eaThe ztevideal 07 s

desired. The dist bet th d th ' j
det or mi ned by ERGPTIIE TBERRC g ACaa O iRl B 1S Febites PTsehce

in order to capimple @vidd 1020hS5Ciean nees ts'F/gehJ YorSt@nedingg e Rt At
has the ability to extend their arns freely in the frame w thout

falling out dfPceten theaReppsr #0hest3Bnse fio preiejied and may gsatde feedbesk i n

hi ¢ i hi . s . . . Poi
Wew (np 0 vl th sl 161 MO bropt 8RNEA latfiod CBEh "Bl Bhg Pl
i S being lsedidvicd L OTmidyebes ubpreetedpwvithiong dhmokepensdbs apfr foxioxaimpley 2

feet (0.6 netres) off the ound woul d allow the point of view of the
viewer to be W H ﬁanﬁepq‘r%‘%%?“ﬂ}‘isev@h&e?%%éh? é'rghF‘H% qnyfroggeay at the

Tel epresence jhrRgsH iR PRPSAFs oY Bhagth i@ §$jb&@&'éﬁdr a3l B9fevidde
canera may be able to be adjusted ver |calply to attain a nore
"neutral " angl®d of the daiedted lightingienviapphnentat i ons or vi ewi ng
situations. 34 Directly behind the subject is a non-reflecting,
preferably |ight absorbing material or configuration. A black velvet

curtain higs HeeRspsmyen redeiting fobdtRyr@ph o HUSdviye 107 bifieyseckster
such purposes. This Curtain shoul d have a di nmension of approxi mately
15 feet (4.6 YRt eunyolythelighting copfigwation 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 maich 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.



5high (3 nmetres). Alternatively a "light trap” nay be able to

acconplish an even less reflective background. Such devi coul
concave orWRAMWNHENers at such an angle that allow "sﬁ’i(ﬁfcmgﬁ% ?Sq?o

pass through the | ouvers and be 10 "trapped” within a non reflective
area while obscuring the canera's view with the surface of the |ouver
angl ed perpendicular to the canera s angfe of inclination. The

bl ackness of @ bLack. Daf &gwqhétetrge iAvaiRAK i 8loy Simfbd t @ Me kebYad
r

15 a subj ect can appear reduced due to lighting effects. That is the
background cadesappeddightiay.arfangenieni Guieotheovaembinatipng sHi fagnt, Heappag k"

can reduce thi, ffect. met hod to reduce . the intensi fo 11 gk n
t he backgr ounﬂg‘? glgth(t)s e 8% ecﬁheltnd?%et gwg)gdﬁ%?n\}\le?ﬁ]e F‘%gi %Pgntfac}(?lgé‘ﬁtg
and the backgsfuidse @i $d#priabie BBYY N fifktsfthenprévightastianay atularityt bé
background 20 or vice-versa. Alternatively, the canera used to film
the subjedt cowiteplind the ildgrgisation aprase 8ge|i-ght sources bel ow a
certain threshold value as being black. For exanple if the |ight
reflected off a back screen is | ess than one candela, then the canera
may process thiwilRBe hatlagtdodahkt ir?2bnd embiotlimds, tndsrt§twdd at mambehef

lights in the lighting arrangenent are chosen sug}h th‘aibllthe dro%-off
di stance of t#e aHAGRES S r BinSEHe 27 HBIREIOR; dhRay 80F SESPOsEIH AR pfovide @

di stance bet weglid e dhohhedti BicicABh hh6yd ask GFpdndd bRk nibHig ma
subj ect (e.g. @nbagrc]grrscgée}%en or a %ack curtain). Thi s.preve%’ts igh¥
from 35 10 be provided in another manner, for example, spotlights suspgnded on

trusses to provide illumination 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



the front lights being incident on the back screen at such a high
intensity that the contrast between the subject and the back screen
is reducedVOROMUATRbrm (riser) with the di nensions of dSIreR000/054349
feet (1.2 x 3.7 5 nmetres) is desirable of approximtely 1 foot (0.3
nmeters) high. This allows for several pgﬁpl e to be captured with
novenent and isol ates the feet agai nst e black velvet better than a
fl oor w thout I hi i a 1 I l:so
serves to m t?‘gé‘? gélt% Oe%fg{sgaerg-gf étég{éﬁﬁ@ﬁgﬁ%@ﬁ%&%?@éﬁﬁ%Q\i}ﬁg;rggg ﬁégzéa1§
vel vet or "Knodktaotially cuideai thane@tmetehe ahd Whewr the stutixy hae ddicieabl e
in some situations ft hatbtg surface of the riser ge reflecta';lve or
sem -ref | ect | RPN PIsTARDY gr@ﬁt.er%é’rr §rqatean de 4S50k GonvRaI9nal dungsten 1,
Tile" riser nmg/htg{gv oVRIER sggmab@,rYeégmtions of feet etc that may
help the illusion that the virtual projected inage is "standing” on
the physi dal stage it is being projected in proxinmity of. 15 A number
of lighting Lqurat.io 1 e ri t .

ci rcunst ancegﬁgé{ﬁ%i r152nt ?g é\f&%‘ibe\glggg%'?st hlghr%r%lé %?%lgl ic‘)iggzﬂ‘gfn%sﬁ?ugﬁmf’%sage
of a filned sih®iinedSi srothebaVen@inm &t Mgl LEDTM @dmoinenged andirbyvioasa
20 The lighting plan, _illustrated in Figures 5 and 6, shows the

| i ghti ng arra“h@@ﬁ‘@ﬁ%t idlyminatiqrapfea §pbieet-3 netres wide. Such a stage
coul d be positioned in a conventional 30 foot/40 foot (9/12 netres)
truck container by adding other sound recording and fil m ng

equi pmentl0 Sudgumest¥ aok dcgmvaiieghtimgupldn rimkeehiah phrf @aipje, sihiet difthece

Qut si de Broadcast  truck. .In t 25 enbodi nt,Jill rated a. n r, of
G Toront, L enroRaf d0 i bt e it dor Peauiett 100 L it Ry Ts
around the fitesi (F)5SHOr@F! Subh faOfi FAtehC PRI ¢hnObe kéitbd as A/Teieptience
different types of LED Panel units may be used. Firstly is a LED

30Fl ood Panelboothitkatikgandagsommegnie appraxigatgly &ivepstapdingfperseninivithis on
and is used t Vi e | ld:ghti . SU| « )
flimng 6 cRorBKeERFARRRIR d by Ao b bE S Oual B pr
a LED Spdf | idplstn dépessligg @ai desnampercaf grersarisensistlyjeof ardal sime rthsti on
in a nore focdstés,ed light path. Athird kind of light is a Light mni
panel which i%S8%i gned to illuninate smaller nore focused areas of
subj ect matter, such as the 5subject's hair or shoes.

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



According to the lighting plan, LED Flood Panel 101A is lighting
primarily the upper part of the body and subject's face w th _
gener al fIWQ&"’(WOPHZ Yht, the intensity and brightness o?PCEéLEyllg‘g%Oé’Ps‘w
101A is set to 10 provide this sufficient illumnation to highlight
the filmsubject whilst mnimsing light bleed or spill along the
back wal|. LED Panel Spots 102A and 102Bjare used for focused

illum nation of the subject's darker features such as eye sockets,
facial hair abiteddy kehindl mbhsiubg!cskmemowheﬂecﬂmg;e;srgéaryblﬂlﬁgfhtamaﬂéng
102A and 102B have ,a sem_-o0 di ffysion 15 panegl inmmedi ately i
front of 1he emHal e conGestagi 1y tesk svehgungndiasr T R ogadn dfe
the spot lig n | B bseBRTAisACArtieshdugdnt
intensity bar%l}logeggpmtchiendeg@mgrto %ffseg%{@%supgrgct s body (trousers,
shoes and st algayera diamgnsidnl ofwkpryoximatelyl 1A Sagbjléét meweshigsosserd Hh et

ri ght whi lf E gl ni n )the correct intensity of light. LED Fl ood
Panel s 20 041}31g r{ MYAB’1 11 umi nate from behind the fil med subj ect a
general area up to the subject’'s shoulders creating a rimlight
effect to sharpen the outline of the subject's body pﬁEg Fl ood Panel s
105A and '1058Agf=lf1@|f1V§iYmﬂl aHght §repi nEa¥f pecaide dp EWA?RI Bd D48 But®SF or
t he upper part 0 d / of t
The gener al |rrpacP]&“l;|feb g@%ﬁﬁ% S%lﬁgg%%gS%%% 1%%?2%??&%?%@?%
of | um nosi t ysifchoan b&gie ntat flddw aﬁs;hlléhhght tcypassathlryugh etw WmeﬂrS\Amd: he ng
subjects performon_a Jjve sta such as rnd'?i n_.a t ;
conf erenc cerﬂr?lépedTh‘@“ B3 PR eﬁ%‘ﬁ@’ie ?(%Awﬂ OO PIFEE Icfnélﬁfa '? ' Rd
further shar p@gﬁ%h@@qrﬂéé bighd QUveP ahPRdl pdrpeiBeaubicaiescdiead. s higle
shoul d be noted that this light may only be 30 used where the helght
of the studi oof BicHoétigrsi ent to all ow the placenment of 37 this l|ight
outside the franme of the canera (typically when the ceiling height is
greater than 3 nmeters). Referring to Figure 6, the key in this Figure
shows graphi cshavplanbsst €Ps &SRkt barkpidundHeopda Biavkl velt@, cuatdink belSpdt

panel 211, and a Lite mni Panel 212 ||l um nati,on of the ] ect , 400
to be filked #sSYHeRs ao #Pegar fedueed | Gt Lo H@F‘Hfign f?‘ftﬁhtﬁh"’? 5 ey

be attached tg, ??0&1%{' édn 11 ig@é}}fd fal fé@ﬁmq'ug a8 w0 ‘tc@uﬂﬁﬁ%’ ithke black”

reverse key I|g |ngfor ting the hair. Low | evel htlgtg
204, for exanq:ﬂnerédtmerthi& gﬂﬁt@ A:amr:tmcb\to dredinegHiei gmrisrtg afplight onsthy

t he shoes of ect ront fil t 06
the ceiling C%Wi el 12 lrf'ﬁrﬁ?ﬁe gﬁt 3 ncg e% gen gl%?fllpﬁl%mtt? anﬁa%ﬁt
spill on the hagkes, ¢Bhbf %?anh@%&h@g'r@xﬁrhg]ﬂs latv@ylfd@d thy Hanggrtoanan

fl oor stands 205, for exanple 1 m h fl oor stan%hi 15 Acgcordin g
the |ight2hg @qawe wemmf\rlf&r%wew Ftiha@ﬁ%rww (o) f £ 5Pt add D7 A

and 107B provgqul R4l n&g;égsé al:} oﬂ%ets%hﬁédvlé”éé??atlﬁtﬁt‘eklm@%llf‘ecﬁsgbémg

dar ker skin corrp ere 1s new technol ogy being
devel oped t hablaakgl Ber themplelfstherlightereFlantel, off ki backesereemoslilessnthanf

:)grea| :_EP Panetl)ne gelmld% Lehr?th%ntlzz}rgergemegpgpgc%gs éhlS as Emmg bfl %t. or

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



20 fashion to the rooms walls and ceilings. This could be

particularly useful in a booth constructed so that the illum nation
devi ces ar WORPWEN™R8stened to the walls or built in to RATECHEOIRSHEPe.

In some scenarios it may be advantageous to add sone overhead or top
light to fill the horizontal areas of t?g subject. This can al so
| ower the contrast a bit when it is desffous to 25 place the subject

realistically, hesfrgl%t'-'ﬁl%%/t%i)bg g 1n%fc¥e?1 ﬁrth afk s@&en%?@u%ﬁg%kﬁgﬁéeb%i?ﬁl

| ooki ng envi ronnen as | ucl ng "anbi en

G ven that théhatiletcntesf bamethehes slijjentandhtbe batlasceayid eduhed.over
head light is only a few feet (approx 10') it i s advant ageous to use
a shallow profile cools light that has good "spread”. As an

alternative tg ZﬁQthhﬁ‘ drﬁ@r)':i;v%dthgadlﬁie%slo%s Kifnsh I‘PE 94436?2 %é/yoal g ,aksp

be ideal with 216 diffusion. Referring to ure 15, ceiling
| i ghts 208 armeirgd)usst rdasne@blehraft anan;oxmaau@é)edl tfooth 43 ﬂ@h@rSh high sé"mlsmo

has dark hair.., The.ot her ustr this F| ur

came or i m 110G ik el Oa R oo e B b Pt Eimpp OAG iig e "
Figure 6 and ﬁeake%ém&emeebﬁban@vaumweal than REFROE | Wighd® Firhef evdifid.
ceiling lights 208a above the sug(liect are again illustrated that may

be used to hi'BHpiGsr senserlomaimed Hiackialse peves tagmitigaghahe dasue ﬁb
lights are als%gléllgl Hhusota%égz%ﬁp& hﬂ{er@ﬁ:ﬁeb vEf Bg“‘x%cﬁ & ’S&Mtﬁﬁtm%ég O

canera side) and”either e subj ect or o the si
t he subj e (fledrellt ethy2B8desirabl? dB8comesypematipnekha) .thdlserfatdef the gisers

illustrated in this Figure ma ane or, Si
Lo of i ha. [k kekSativentt Salie e ite 1 A0geofeie R Jor | 1atangs o ek

nuneral s. 15Fm@bmﬁ§" bf “fwi Tll%"IAeleysﬁéyagﬁzeasdm@mz@gre@ﬂeaﬁoﬁm:lfbet StA
basi ¢ configuration which enables a reasonable virtual inmage to

appear. A totthdt oy jhaky thgulduuemttv@trtéasfnau@ proéegteds impge iEDs Rndig” funel

and two LED [ I ?Agii tted with
di ffusion scr'\%gll?}slﬂqgﬁsﬁar q%ﬁélogdpr &ggééﬁlnalggr%f( ¥ e?:tl onally into the
cuboi d whisch for the purposes of this
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



20 enbodi nent of the invention extends across the entire width and
depth of the riser to the maxi num hei ght required for inage capture
of the filWR3'¥B*&tt (generally no nmore than 2.2 netrggT%b]?zo%?POHMn
being). At a height approximately 2 feet (0.6 netres) above the eye
line of the 25 subject (8 feet / 2.4 netfyes) and angl ed down slightly
toillumnate the full figure two I x1 L Panel s pl aced downst age of

the subject C%{q’i@%%%t P é’%ﬁ @D 388 uft thiiemBY ¥el @el isPOLED @ped

in a horizont y each array that cascades approxinately on the
| i ne from t hdiglanfihis provides plgaedter mtenigly. of Ghimigatief impemere fopased

i ghter diffusion el epent g  t.hat rovi.ded (with the. Pa x1
Kit) to be useehtinit & e sing 8ﬁ?{§$é§%¥“‘ﬂ§|r&§‘# Pardla g‘s?hgpﬁeg‘gﬁjé‘?f‘lng
degree of soffpgssatef shilig k@bt frpsedalqus bO suBjeet tdr| eJudhofs the
illumnation nore even. Figure 18 illustrates lights fitted with

di ffusers % whibiget weipir eoghagganpl e, be placed on floor stands (eg 1.5
m fl oor stands). The choice of "daylight" (approx 5500 degrees

Kel vin) optim zes the response frommany of today's H gh Definition
Canmer a Syst engecofdib@ $6 i gt tighwag nplag, geEDs RtépdasPanke 1014 GFOlighkling

- provided for use with the diffusion holder can, sinulfaneoysly be used
with the diffRIENBALEIRIEAPY Partaeh tha g?ﬂ%é a&ﬁaﬁ‘ibﬂ%ﬁ (Sc%’icf‘)u‘?”tﬁ d géneral

t enper at ur e) h@hthef RieBih! S8 bAGnHEIOLE LEDVPaRRS 18BA is set to
rendition. 15{?‘%"# E?tliff"'é‘? éévaﬁet‘?g@ of Iighti hg with a " Dayljght"
sour ce i slt hagroenlet this ratficianoilldmpiatior tohhighhight clmdilir GubiREhAGSt i n

close proximty.to.the.shogti env.i.ronnmen d I i
21 Fovi hg.thi SPIGRAT Ry SRt ot RBFI ST Tkt Moy i B et
space such asj@n ghd 1108BOsreQuicai fde fBe@Rdcasmitdtlieko! & Subjédity dunker

the properties of this LED based lighting. solution could allow for
t he Tel epr eselisgirgfosndh ey SP%@&?’p%P’a‘ﬂ &airi andydarkpy clqthigedihogs Meze

T S Sy HAEL LR oI R Sha SELRLY PO8H ) sl
from t he ¥ey)pamel imhedoélysindéroof of hiee S0} actayctanslightly 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 gemeral 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. [t should be noted that this light may only be

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



be illumnated in a simlar fashion to the "Key side" utilizing fewer
l'ights (2) and heavier diffusion thus adding a softer and
conpar at i VEOVIHYWHE? “Fill" to the shadow side of the FE&B/ERO/0[YP ¢
in Dinrers incorporated in 30 the LED Panels Ixl's (or simlar

i nstrunents) allow m nute adjustnent fo§7just the right level of Fill
for the subject. O course the Key Levef’can 40 be equally

controll ed. :4 i i Lavednl J; nt
W th the opti B e e Rt cal L BRMAYRILE e e
appr oxi mat el yheighZis@reatfrd than BAEKSA. 5 To "separate” the subject from
t he background the LED Panels Ixl's can be utilized as "Back |ight"

and perhaps positioned as a bit of sidelight as well. To attain good
detail from tRefebankaootErang, Mied kelfhen dhi¥EFsdRBadhobd gPiddEsARARCID
the subject it is optimal to illumnate the hair/head shoul ders,

torso and %®xtreerisenes lote Fipodstaseb et O pditberphpanchelsuppeatLite mirhi s
¥ one (oopr o ISP Bind Rt f Whe Bt WEP EUP el 8 depPlgeony

st age (approxi nat e 0 curtain:
Li ght Panel s <atidusflighnsndledipgdightoihad myabe thiecteddo ahe thdingl®01) and

curtain flush to 15 the ceiling or top of the curtajn hejght and
anot her LED paeRd 113@6&%& 90RO [ASnESY SFE| 11‘@3\/\);1%1“1"6% tf?fef"ééﬂg]i"é%fhec gr.

subject (3 1/25¢ 1dvdd 1@&?&1@?204@ %15@xelrh%l@tﬁodﬁ?%ht@,“&ineﬁo%meuﬁlgﬁﬁgh&g}
illum nate the subject(s) in a pleasing and effective side/backli ght
posi tion.1By fusi say,ahetshess far sulject Haosafill spoghghitn 06 nttachadetnt, sayn

th f t t he . ot i.de full 20 of this .
mpor tant 111D TeD Rt Be A e Tet i Shibs o bt T RERE S et Poit
curtain can hé pesitatedreg. qUiffee Cligigtng @at N pubyiged HyaPigheXoAvileby

9'/ 2.7 metres upstage) w thout bel_ng significantly
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.



illumnated due to the directionality and angle of this lighting
scenario 25 and the properties of the lights specified. It may b
desirabl e V828980428t | ag" to "Top" or "Side" control s ﬂ!ﬁ20¥%085849
emtted light off the background. The use of a honeyconbed "egg crate
(s)" may also be desirable in sone situg}%ions to control the
directionality/spill of the Iight howev such (LED Panel s)
instrunments as described performtheir 30 function well as descri bed.
41 The instant dinmmability with nom nal col our change on these LED
based |ights Relehiingdo Wigiret e dedling Hights RiBoaredHusterdihatgeiy d awed

system al | ows the, Director of Photograph Li.ghtJ. Techni.ci .
qui ckl'y and eRSMEGUISNY;7,BF PR S l}fug S %}’g%ﬂ{fag[het@}H%rnfdg%gllﬁggrh%ga ?ﬂteﬁlg
light to optipisgee Hﬁ%Heetﬁl@'sfaﬁle%ﬂ\&ihﬂlayad}iaOL@sSb&h@@fme 1i glps QM esTENES
are being made to LED Panels which may incorporate LED s of different
angl e of \d ewin Bighrauf andripes likereferensg npgrals- t hese may be
particularly useful in "spotting" or "warm ng" various subjects
particularly in the backlight position. This lighting scenario when
install ed al | Rterfieg topFigoed lonagHingafiphse208ar abovey theasulpéctlfre again
subjects with_ in this space. It forms a hasic "l ook" th Wi | | .
produce good Hksiried WaF HO#b Rendsfge o fhbghqhgi\‘m"stpe’és\?é‘r Vﬁ’gﬁfb?seéfr.k Al
ability to adﬂd&‘i&i%ﬂ?lt LR flf;gﬁﬁs afS S NLARG AT hleERNrbRNGS tHenuibRase
or decrease key, fill or backlight etc. to tailor the light for the
speci fi ¢ Bubj @éet comegesidebdndegibetr iwdiveabith ibe gukjoetpds thee side of the

seconds. The integrate ol i gned | [t I .

power consum W&;ec?éﬁ% eﬂﬁ@r%%f’ faél,ddzg)?ﬁgrle%? eecl%ig'efé%b?,h gkﬁ%%%@ﬁ% ﬁﬂ%strflatc%%"

I npressi ve CR ik ®$gdrbangy lnenheaganes of deadlard oy at Mdast appbidfathiedights ED
| anps general |y tend to produce divergent |ight which causes |ight o
20 spill fromlﬁ:lﬁ@a@ﬂdeﬁélﬁret@]énqi ks likeorefegnee (PPl ght spil I,
according to an enbodi nent of the invention, a hood or baffle may be
used to direct light produced froman LED | anp. An exanple of a hood
300 is illustFigued 1hakd g8ritlus@atead lighdng-phpor ehit® i6 1) basitheotidgiadoo

illustrated is frustoconical althou he hoad 300 ma e ot her. .
shapes (eg cyT’F‘ﬁBr‘?‘E’g%s. aé@ﬁsé)rr’éf’reyvgg‘mﬁ H@aﬁ%38 %@aﬂa’é %’;‘ﬁ%ﬁi ?fs)ﬂusgns

301 with a fifgh PRANS HFE UV, Gour LED FIVGE Paféll siigfeh LEID adeii \Hangls.
light fromthe LED and a second end 302 with a second aperture

arranged to albhowleed dapelsesrgedll | fige with diffesien shecensda Suead ansafbne
enbodi nents, e t O -4s ' t .
cecond apert uiet ST Rl RC He BubSTRERMCE She SBBGIes IELs
i n Fi gur e2R0, erabdiiedn00 thay irarndon aytenfls hoods thayntie widthrngdddepth of

relative to the |light outputs of an arra f. LEDs 310. One_.of t.he
EDe 3%0a |5 BFIriet nauthE " RE0: PECROGNSE fobgares Al o T hiRed i .

gigr iege”t ati ofypict (Bnek 4B ho WS RUha32% Retdebifsr kBPmahhRiAd)ght out put

At a height approximately 2 feet (0.6 metres) above the eye line of the

25  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.

30



5 al so schematically illustrated for an LED 320b whi ch has a hood 300

fitted. Generally, there is a one to-one correspondence between the
hoods and YREMMHE28 uch that each LED has its own hood PS3(:B2&0084
arrangenent is illustrated in Figure 19. In some enbodi ments a hood

300 or an array of hoods is arranged to_pe retrofitted to an LED or
an array 10 of LEDs. The hood 300 may made substantially of

pl astic, rub h i i i eiddaoqd, ;3P Pndray
be made of aﬁ(g% gf o?l%pog’%lfe %tgﬁ??ﬁﬁ%é‘%lt erﬁ'lg rﬁl?léetr%uﬁrljfaalce o@lgﬁe
hood 300 (updnEmPazis bel lkiyho Herwsetinethk EXfusionred¢rdenitjolder creates a
substantially_plastic, rubber or other, |ight absarbin terigl. 1
Also illustrdi@ring fregee Storsf Pessioh dis Ught 3R b P é%%*%% ff fera of
conprises a fitstinfldPhhorl FBR! FlRe RBANARratdRCLLED Bhdle wafh bifeuseeam
collimator 330 and a second array 334 of aperturés on the subject
side of tie cwhichnmapr f88Gxadmée.obe atedofont Aleoarsiangds (# dpermutleer
332 and 334 rra%/%})g slideable 20 (or otherw se translatable) relative
to each ot her’'t%%hid alignnent. Sinilarly, the beam collinmator 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 col IThacbeicg3ef wilerishisp@epraxo S0AR easresss Kghvipepptimipgs the
effective apcefregégng? PEESET: .9 ttolagy,tgegﬂ'gh prg@ﬁh&?%ﬂ BYimleRe sy aAcan
AN this wa f the

be controlle y the size o eamdirected to the
subj ect c@n allightlpewaaningotdl esichrg whkesd CHO Igehprovdted fioraued with Ween
the two arrays_of, apertures 332 and 334 are bro t 1nto aljgnnen
wi th each ot H‘éff,“m&ﬂﬁmtl‘#é G, sipupngC be yse Wé‘HIqF%m T ﬁ]f?g'beglgﬁ éoct
si de 300f theggah lthdBulity GofiRSbARLlAlleY oFQhb iITpht €6k a pléhsihgl Wigth
enbodi nent is g%oméri%ln fli_y ﬁ:roes 21 gnd 22. The eingﬁlodi rr\::rﬁk:;s}El shgf)vvngilrai”r
Fi gures 21 arwhr2pfldslf fendifierom t hat of the enbodi ment shown in Figures
1to 3in that the enbodi mrent shown in Figures 21 and 22 incl udes
floor lights 421. Features of the enbodi nent shown in Figures 5 21
and 22 whisch ar eurtihe amEntege Sofmilightings wittose $Dayliglith Bowweess Lthaio 3
wi |l not be described further and have beeE gi ven the_sa[rre ref erence
numeral s but GALIHBALER PES sgidy). thith @ay| cspe ‘ioﬁhtws‘“qfﬂs 4t E'OPH PR EH
the stage 401, Cipé @ﬁ&dt)ﬁ;b&{‘f?%ntxﬁ%t RASSE B 4055 cngkifd ﬁlmng?&hﬁsﬁl{i@_{tﬁlg

I ghts ar ig is

402. The fl oor t e arranged such that the emtted

direct ed upwarcdingemppr tx iwrark edffecpeekyeind g cuhalteryspaeo sueth @s smagfdicsodr

fl oor such tf}ﬁt .tdheBIi(ght fm ted by the floor lights 421 is incident
on the under si Y&UGoPREPEIYEH. The floor lights 421 illuminate areas

of the pepson which would otherwi se not be illum nated by either 15
the front lights 403 to 409, rear lights 410 to 414, side |lights 415
to 416 or ovdimtheamprglibe propetiss 4afg thisoREDX Rawnde lishHas (wodeian ¢eubsk

the person's joct fRYinBeThieh IR §RoflY thhBe ! in@Bfpdrh@At i 42%rent 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



The upwardly direction of the light emtted by the floor |ights 421
20 prevents light fromthe floor lights 421 falling on t i
402. |f Ilﬁ'ﬂto B2 he floor Iights 421 were to fall orF‘{ﬁ‘éﬁ@ﬁﬁ@%‘”
402 the floor lights 421 may appear in the projected i nage, which

woul d be detrinmental to the illusion. 25,An enl arged i mage of the
floor lights 421 is shown in figure 22. The floor lights 421 conprise

an array of LEDsqd 8ﬁ¥l Sorftrd1RNES| A9 @BSd QBsthkced2the Aphariedyl ahiswskss
427 are attached to the light emtting ends of the LEDs 423. The

masks 427 ar ecangthéerirwith pheaeptimal peniprananse ofrile desiesd Leges- EBsSoIrﬁbiehg
mat eri al and have %L%%ﬁgé‘?org%nlegl §Q@R\Aﬁsuch that the 30 light is
sKs

col I'i mat ed bylstalﬁ’gr nto a eam ch is substantially

paral l el and directed perpendicular to the light emtting surface of

the WD 2010/007420PCT1GB20091050849 44 EDs. The |.i maj i .ef fect
of the masks 427seRaraizovife pyrbiase iigat thegbackgEungoge; Iﬁglb ﬁgﬁﬁ‘?% g% WiFZh

represent t he?]é h?{l&ecﬁ g tl’%ﬁ’hﬁnﬁ lefHa E'p@?ﬁloﬁgé as 2 bif o@tslfl:ﬁa'hght as

enbodi nents t oor i ght's may co rirse a nunber of different
ki nds of |ighwsll. For exanple, the floor lights 421 may be spot lights
| ocat ed bel ow the top of the stage 401 floor. Figure 23 shows a
schematic drawing of a lumaire 501 which may be

To attain good detail from the background and help the dimensional
10  appearance of the subject it is optimal to illuminate the hair/head
shoulders, torso 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 (3 142’/ 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.



10 used to illumnate a subject. For exanple the lum naire 501 may be

used for front Ii%gts, rear lights, side lights, overhead Ii%htsi or
floor |ight923WWHbn in figures 1 to 2 or 5 to fi gur eFG/CRFUAHS03¢Y o

| um nai re 501 conprise an array of LEDs 503 arranged inside a housing
chanmber 505 conprising a back reflectiv? surface 507 opposite to an
out put surface 509 15 and two side ref Lctive surfaces 511. The LEDs

503 are atta ik Qadd IS t - Eor? Yahipt
The TEDs soa. Tfel el gt%“%“?@’:‘%@ Bl R ferwgﬁéggé\ﬁg% o HibsB 0 ou‘?‘%%@%
surface 509 tliglas dendiitdrewithhihe fastkdifBfsiomctnd/ eolour fgab elobB¥stom alhevof

the side reflective surfaces 511. The,qut pu ur.f.ace 509 has nunber
of “gaps 515 SUEHPIFEIP ChaRearePa0or LifHie Serheiof e AUkl e Bt ve
surface 507 Oe[d{'_ﬁétctﬁerc%%li%&t%déﬁtiﬁuﬁﬁcﬁﬁﬁﬁ)@ﬁ 18X ilight thQpahand e REGIYI a
the gaps 513. The backs of the LEDs 503 are opaque such that light is

bl ocked frlom VHhwviapigus Bebjechsi Fapravesgtswirethsifts mefado L& Eanalg whjch he

back reflective s QY . i d eGtil

S11. This or diteatoPSRe LER s B BitheebhEndls Pt v, PEUOYE SHhoRRRS.
aﬁpr oxi mat el yaﬂdnhrﬁlglémmermiﬁ(b?qmgiiaﬂaﬂp wdafudhinl i‘@g&ﬁﬁxgt S‘denmtgjfh
the gaps 513 in_the output surface 509. Aspects and enbodj nents 0
the inventi onVaEws; suljecter prégulsindpnite, Dapiaghit gesitippgntis glighting

arrangenent s, . .Ligat i . i i :
b T s L e A

i nvent i onl0deswbjdsedwith ia thist dpade.chidfoahs e Hasici Tipbletmt exdllayrodnce good

2 cuen: s mest Sufh S BRRER R pbcr oty VREREanc Tabdeckfheq

as a |ightingiramaiit @ffeef, dof@htandgvaint dege i@, ifaad) GOddReisa g TeNMt ed
as part of a Ilghtl.n system Therefore disclosures of enbodi ment or
aspect of theoti hakdighpfig.ntasdporothe hght ifeuthy spagifigotupiethorn degeed

taker to be ks dheGlAROLbMRli It Hoofi®. CHRY InfSrarel BBnABP BELigndd

enbodi ments of thé invention are conplinentary and have a synergistic

effect and sdme ashizht supahothwrepttveercammsharingalorgedamp life, completely
cool, high quality, and impressive CRI makes these luminaries ideal for

this application.

LLED 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 aillow 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



10 either alone or in conbination with other enbodi ments. For exanple

the use of LEDs in a lighting arrangement has its own
whi | st t heVB3RtOP8742%¢ conf i guring a lighting arrangem?ﬂq%%ﬁ@zoé ee

to various inputs has its own, generally different advantages. The
combi nation of LED lighting and l'i ghting,control has further,
synergi stic, advantages 15 because the quick response tine, small

size, and sol jd 1848 Sl e Pralé AL, 2y 2icbabB®) for 0dn Iaﬁ@ylmghamcrsgmagaus
that reliable control and real-tine/live control are_ readi

achi eved. 20 @Sanged welaiwwBolrhe Alght CHEW DR AR pﬁﬁamg)faL%%ﬁé{%t 6?6 of the
produce fi | mﬁﬂgﬁaﬂ]o% Isogld%h‘ake%cwl['ﬁ Qﬂ@rto filr @ifh2h &Rhématic

Pepper's Ghos e subject, the |4mng el ng %ﬁn carried out In a
st udi o havi ngre@reb@ﬁtalmoﬁfofl 1a6 $ighbantp2 3retofebis LHR. Fbe higlt ootput 342 ng

filmng a subject d li.ghti
front 1 giis fiss sehemstigalyy iapiragst 265 LA R20P nyRan rgnt A0 RE0
subj ect and Oﬂﬁ%@r(}@}?&%l] a%ré HQQto%e(ta%neléorre]sgonée%ce biweenhdie HoOdOr

nore front lig and on nore back lights conprising LEDs to
provi de si gni 4ridc amé IJEDdechnthaate@h bED Hessiibj exr hivsr 808, tJyeh an

| ights are controlled su t he.tot rightn

more front |i3hEREemDt ﬁ%gltg‘{#@geda{n ?Wé‘ %3?}‘ g%tsgme e?ﬁlzosds%? #gea B 3o
appr oxi mat el yot B aseyBoRRoddieist @t algelrioghy rassriedd then GED (mlr ammay
back lights, as neasured at the subject so as to create a

i ght ar olthd ehbERshj et heast 3AAmpsh bamasde syhstangielly - %‘aﬂ}%cf Hbber or
characterized,jp, E%ﬁé %?orb%rtgewﬁa%t 51 9% Hiet H dd @9%5?%@ lﬁacnfiﬁi‘ aR6h@en

(19), and wheP'err ron S are ang ed S that the majority
of light enitfypd diymuteeial marit tﬂa ghtes susfane)tof rthé Iheodefd)ObgupDhevibab Khe

The ratio of VHE CombRIoGE Shinider gt sAosetruly sl e el st O "
%QSSB?EE L![ g[‘ﬁ%‘“iﬂ’g“‘ﬁn f HARbridlr i ghtness of the front lights, as
ject,; is greater than 2:3
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.



3. A nethod according to claim1, wherein the total brightness of the
one or nore front lights, as nmeasured at the subject, is |less than
the total Y9 2B1{%Hehess of the one or nore back IlghtsP‘E§Wﬁ%’§B93é?i
at the subject. 4. The nmethod according to any one of the previous
clainms, wherein the lighting arrangenent%further conpri ses one or

nor e 5|de lights (15, 16) for |Ilun1nat| g a side of the subject, and
optional 'y 30wWhAafien én%u@ﬂ@npfs R & ﬁgu}ésgﬂt %n&“?@ f @he lchlgot A& N9
both sides of the subject. 47 5. A nethod according to any prece I'ng

cl ai m wher ei shawie Ubg@ﬂ@fgteéeﬂldl %2 diffdrglnomathgbebirgebadikest skewm in

bei voon the coset asnd B BBERRE oMt sul L, kil FAL A2

preferably | esglidearfladrigittes2 andedosds d?frmEQﬁﬂlMCHmbﬁtS%dmﬁh F@B&& e.
7. A met hod accordin% to any of clainms 4 to 6, wherein the one or nore
10si de | i ght sl and 22 whichjare dhg pame of finidsr sadiese shewniin Figunestlato 3

bri ght ness, %IIE%E t]’tréeeg?a?énﬁeﬂegg'c F dh PB@eatbeét?méagér? t%pas?m;e el Qhal

bri ght ness of t nore
subj ect, or numerals but in the series 400.

The floor lights 421 are Iocated in the stage 401 directly below the person
10 being filmed by camera 402. The floor lights are arranged such that the
emitted light is directed upwardly approximately perpendicularly 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
{loor 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



(ii) illumnate the or each side with a total brightness that is |ess

15than the total brightness of the front |ights and/or )
are controWPéHlOf(’@”ﬁ??er in brightness as the subject m}'\FéréG]TzSqu%ség
and away fromthe side light, and optionally wherein the one or nore
side lights are controlled to reduce thggﬁrightness of illum nation
when the subject noves towards the or e side light and to increase

in 20 bright nggspas e subifGl TGS, 4 yﬁ&&%%% oG8 Qaﬁlied&ued

light. 8. A nethod according to~any one e proceeding c s
wher ei n the ohimeor2Aondigwar2? whthsrepossenothentigle dmiored by glet So@ndg@ne
or nore side |ights (if present)conprise different |anps for

I1lum nating f predom nately) different sections of the subject,
wherein the different sections optionally conprise vertical sections
of the subject. 9. A nmethod according to claim8, wherein the one or
nmore front?li ght¥hap embapiments ghe fddor lightsaddt ahdyl eosypoise i ghunfber of

dhe fétor 1 il gowpoishig
Spot 1 ght 1 or CITsans s 1 THEL T Charoe omipe e it lights 2 e be spot

lights located below the top of the stage 401 floor.

Figure 23 shows a schematic drawing of a lumiaire 501 which may be
10 used to illuminate a subject. For example the luminaire 501 may be used
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



(iii) a profile spotlight for illumnnating |egs and feet of the

subj ect; and (iv) any conbination of (i) to (iii), and/or
S5wher ei n tWo 200940820 nore back |ights conprise one of: (BOU/GB2pOBGSHE
spotlight for illumnating a head of the subject; (ii) a profile
spotlight for illumnating the torso of the subject; (iii) a profile
spotlight for iIIum' nati ng Iegs and feetd of the subj ect; and 10(iv)

any combi nati erd vic vgrsg)oargd is Eere%?(ﬁseqe%@ﬁddﬂﬁlﬁ%g'apguélp St’imﬁa CarP!

t he previous arran

further COI’YpI‘drﬁI@(ﬁilﬂl‘éﬁf beadpddt @ifttfe dasdritioandd cabéd aard hghﬂuyg domte@‘lt bty
above the subject, and/or 15(ii) the one or nore front chhts further
conprise a prigghting SFMEFHARL €87 AIFP U Hmplementad %syé?rbfo t Relighting

subj ect, and/ Kftem. }‘lileir%fo'rb )dlm?ééq?ft HBbfeRf om&?&ﬁac{ bPRle lnveitich in

further conpri'se a um nating the subject from bel ow,
and/ or (i \B) tdng bngrpai-trrgxlar caﬂg@nyesitouﬂdn’oehkakem@ormel gsbss dinddosad ithe
floor 20 Ii gh é 3 wherein the subject is |ocated directly above
the one or notB% ¢&BEI4Sght s such that the subject is illuninated
from bel ow by the one or nore floor |ights.

Some aspects and embodiments of the invention are complimentary and
have a synergistic effect and some aspects embodiments can be realised
10  either alone or in combination with other embodiments. For example the
use of LEDs in a lighting arrangement has its own advantages whilst the
control 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



11. A net hod according to any one of the previous clains 4 to 10, 25
wherein the one or nore front, side and back lights are arranged to
illumnate a cuboid vol unme such that, when the subject nobves

horizontally within the cuboid volune, a nature of the illum nation
on the subject remains substantially thelgsane. 49 13. A net hod
according to any one of the preceding clains, (1) wherein

the lights are controlled to match lighting effects for the subject
being filmed to lighting effects at acjagajgon of the projected 5

Pepper's Ghost image, and/or (11 corrprisi ng controlling the
lights illumnating the subject in response to a changi ng Iighting

environnent at the |locatjop.of. the o] ect ed Pe i mage,
and/ or T (A metlpkpbfifminga shyRes oaprod RGP TGNt AL iR
col our terrpeﬁ@ta%gna& fhat cfé%?essé’l?’leﬁﬁérsb@hﬂgt bf et Q@}t tﬁ@ﬁ%ﬁ{g balnlgy
mat ches the col our tenperature of person/objects at t e locationh of

t he proj et edaPegshent m @rﬂfmdlm hagjag adeptbrofwlves ¢han LAemkirght theanethod
controlled to create%i era&urel LSSOOt 5600 .Kel vi n.
(574 A ot hodOTUEBPtE BTN S ERe BRI HEhaRE Ty e e PR (0
at |east 10%ma@t ﬁ(ﬁﬂﬂ‘i%}%% at 5) sa$t85§>f/¢oraq’qluhﬁa§ﬁngé%m@tt ofﬁﬁ,‘séub?gc@

or substantially all the illum nation of the subj ect

lighting arr an@em@n@r m@fﬁrbﬁﬁﬂ(d]éghllﬁy(hohellori@ o3, rﬂlﬂr)eﬂMED@e cm)m@reafront
net hod accorgip f e wher.ein
filning of aiii gs 8€¥ qugOIr%obag:%tlé as a %ng%iﬂﬁ%og{wl%%ékgmﬁcam

conpri se$o pr ﬂjlmtnalmgnaoft aieepﬂgsanweereidﬂehellightsherd t@Mroloed BuEh that the
characteristics, of the LEDs are control ]| ed substantl ally in real
time. 2516. Alerat Roah@cenPailyone oamgosHERIIigHE, By Beasnsg «dIthe subiect,

further conpid ﬁés@ghﬁpgph%%&%lﬂgtell O < Sk LE §he zyteggg)gﬂgr}egﬁakﬁﬁgbng%?

of the one or nore i ng at east one hoo
fitted to atnlceadhchrights, ishmeanaedratithe aubjeos ssasas droateced vige ot Heght
di vergence O];ro%%lddth!: Isggjlectapodsharpen an outline of the subject, characterized in that
15  the studio further comprises a back screen (19), and wherein the front lights
are angled such that the majority of light emitted by the front lights is not

reflected by the back screen back to the subject.

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

25  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 the
lighting arrangement further comprises one or more side lights (15, 16) for
illuminating a side of the subject, and optionally

30 wherein the one or more side lights are for illuminating both sides of

the subject.



wherein the hood optionally has a first end with a first aperture 30
which is, in use, arranged to receive light fromthe LED and a second
end with a second aperture arranged to allow said received light to
escape the 50 hood, the second aperture preferably being smaller
than the first aperture, and/or wiferein the at | east one hood
optionally has a substantially frustoconical or cylindrical shape,
and/ or 5wherein the inside surface of the hood is substantially
conposed of plastic, rubber or a combination of plastic and rubber.
17. A nmethod according to any of clains 1 to 16, wherein the nethod
conprises filsm ng A hetlsubpaxirdupderangy priegédinpglany, anigeainthelavk ngrane

or 10 nore |lum naires, erein the lum naires conprise a |ight
transnittingl%ﬁﬂﬁéfaﬁ%U%ﬂﬁ£%?°kéﬁ§Fnone reflective surface, a

plurality of LEDs, at |east one output surface and a mask for
bl ocking light emtted by the LEDs such that the mask prevents |ight
emtted by tlke LEBsnigtbod rasachiing tohanyaprdcedsig ohémowlpureins thref dis¢ance

directly, light emtted,by the LEDs reaching the at |east 15one

out put  Sur f aBEF B SV el 115 PR orERas 1ome it dattF e MEOIFEE,
wherein the l4@itRad DeSetRéS aaﬂeﬁ@srt@pbﬁer@ﬁl?qaﬂetﬂaﬁqqﬁettré.at light
emtted by the LEDs is directed towards the at |east one reflective

surface, and/or ~ Wwherein the nmask may conprise an opaque
Feaching the'at | eabetisbeddrdhe Shrpate M ELEY 5 v hstt kb alRn e
any previ®ussiledightsconprising filmng a subject with a camera to
E;?S\ggﬁ i/ f2|5|1ms e\émbigéﬁ;i%aggtgltﬁe %r %Qgﬁ giefir;a v%ﬁ}?%dto(tjgl ‘t;[rihgei\ltrcl:gsr;?;sarrlle%sured at
the subject, that is less than the total brightness of the one or more back
lights, as measured at the subject, or
(i1) 1lluminate the or each side with a total brightness that is less
15  than the total brightness of the front lights and/or
(i11) are controlled to alter in brightness as the subject moves
towards and away from the side light, and optionally wherein the one or
more side lights are controlled to reduce the brightness of illumination
when the subject moves towards the or each side light and to increase in

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

8. A method according to any one of the proceeding claims, wherein
the one or more rear lights, one or more front lights and one or more side
lights (if present) comprise different lamps for illuminating

25  (predominately) different sections of the subject,
wherein the different sections optionally comprise vertical sections

of the subject.

9. A method according to claim 8, wherein the one or more front lights
30 comprise one of:

(1) a profile spotlight for illuminating a head of the subject;



1/120"1 second, and delivering the filmto a Pepper's Chost

proj ection system and/ or (i1) the camera is positioned such
that an eye line of the canera substantially corresponds to an eye

| ine of an audi ence watching the 30 Pepper's CGhost inmage and is at

| east 4 metres away fromthe subject. 2% 19. A nethod of any of the
previous clains, conprising projecting the filmthrough a

sem transparent screen positioned at an angle, preferably 45 degrees,

to the projected (i} Magh b RENERE S EHTdidlemBUilo e b bt mBges
it SRS ltecy s b

are visible to th dience Superi npose

5screen, wherein (111) a ptdfelef plonhi gist fmeﬂerrabdxtyng)teys@&tdefteswhhé Rabjekche
Pepper' s Chost .i mage of the subject appears at the same height as the
subject in ré@8f-1ife and/ or filmng preferably conprises

arrangi ng a caner Rl R GEbr 8Y¢H (hifak &@ subj ect extends
substantial ly acrggg t%e entire helgg é Qi " mﬁdth of the imge
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stored thereon |nstruct|0ns executing thé nethod in accor dance
with any one of cliai)resprofile spgtllgg for illuminating legs and feet of the subject;

and

10 (iv) any combination of (1) to (iii).

10. A method according to any one of the previous claims, wherein
(i) the lighting arrangement further comprises overhead lights
positioned substantially directly above the subject, and/or
15 (i) the one or more front lights further comprise a profile spotlight
for illuminating the eyes of the subject, and/or
(iii) wherein the one or more front lights further comprise a fill lamp
for illuminating the subject from below, and/or
(iv) the lighting arrangement further comprises one or more floor
20 lights (421), 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.

11. A method according to any one of the previous claims 4 to 10,
25 wherein the one or more front, side and back lights are arranged to
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.

30 12, A method according to any preceding claim wherein the studio

comprises a riser, optionally a reflective or semi-reflective riser.
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13. A method according to any one of the preceding claims,

(1) wherein the lights are controlled to match lighting effects for the
subject being filmed to lighting effects at a location of the projected
Pepper's Ghost image, and/or

(ii) comprising controlling the lights illuminating the subject in
response to a changing lighting environment at the location of the projected
Pepper's Ghost image, and/or

(111) wherein the lights are controlled to create a colour temperature
for the subject being filmed that substantially matches the colour
temperature of person/objects at the location of the projected Pepper's
Ghost image, and/or wherein the lights are controlled to create a colour

temperature of 5500 to 5600 Kelvin.

14. A method according to any one of the preceding claims, wherein at
least 10%, at least 25%, at least 50%, at least 75%, at least 920% or
substantially all of the illumination of the subject by the lighting

arrangement is provided by the one or more LEDs.

15. A method according to any one of the preceding claims, wherein the
filming of a subject to be projected as a Pepper's Ghost image comprises
projecting a telepresence, wherein the light output characteristics of the

LEDs are controlled substantially in real time,.

16. A method according to any one of the preceding claims, further
comprising conditioning light emitted by the or at least one of the one or
more LEDs using at least one hood (300) or baffle fitted to at least one of
the one or more LEDs so as to reduce the divergence of said light and
wherein the hood optionally 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
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hood, the second aperture preferably being smaller than the first aperture,
and/or

wherein the at least one hood optionally has a substantially
frustoconical or cylindrical shape, and/or

wherein the inside surface of the hood is substantially composed of

plastic, rubber or a combination of plastic and rubber.

17. A method according to any of claims 1 to 16, 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 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,

wherein the luminaires are preferably arranged such that light
emitted by the LEDs is directed towards the at least one reflective surface,
and/or

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.

18. A method of any previous claim, comprising filming a subject with a
camera to produce a film, wherein

(i) a shutter speed of the camera is between 1/25"1 second and
1/120"1 second, and delivering the film to a Pepper's Ghost projection
system, and/ or

(i1) the camera is positioned such that an eye line of the camera
substantially corresponds to an eye line of an audience watching the

Pepper’s Ghost image and is at least 4 metres away from the subject.
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19. A method of any of the previous claims, comprising projecting the
film through a semitransparent screen positioned at an angle, preferably 45
degrees, to the projected film and an audience eye line such that film
images are visible to the audience superimposed on a backdrop to the
screen, wherein

the film is preferably projected such that the Pepper's Ghost image
of the subject appears at the same height as the subject in real-life and/or

filming preferably 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.

20. A lighting system configured to perform the method of any previous

claim.

21. A control system configured to control a lighting arrangement so as

to perform the method in accordance with any one of claims 1 to 19.

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

method in accordance with any one of claims 1 to 19.



