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1080p

1080p is sometimes referred to in marketing materials as "Complete High-Definition". However,
2K/4K digital cinema technology is commercially available, and ultra-high definition video is in the
research phase.
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Mor eover Progressive HD | ooks | ess realistic than an interlaced
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The first solution is to mount a remote head camera or multiple remote head cameras using masic
arms, enabling these cameras to move whilst anchored to a mounting point. The cameras could be
equipped with lighting integral to the chassis, to assist in the lighting of film subjects. The cameras
are equipped with variable zoom facility enabling remote adjustment in fore/aft range of at least
10m. The carneras are capable of remotely adjustablé itis to light intensity and adjustable shutter
speeds allowing their speeds to be varied as a means of reducing motion blur in the fllming process.
The cameras are enabled to process either progressive or interlaced HD video signals. For displaying
seated audience images a progressive signal is desirable, The cameras may be fitted with
microphanes enabling volce recording in real time. The camera may be enabled to recognise and
track a signal or object (such as an infra red or ultra violet light, or a black and white patterned
barcode), Once the lens registers the signal, pre programmed settings direct the camera’s view.

Thus in an audience of hundreds or even thousands of people, when an audience member is chosen
to interact in real time with on stage Performers or Compares (live or virtual) an audience
management system may be used that highlights in a way recognisable to the camera lens the
precise position of that audience member. The program control of the camera would enable the
zoom lens and any additional light or sound recording devices to focus predominantly on the
audience member, feeding back an image to the live or virtual performer that is clear and
referentially accurate in terms of eye line.

The light or sound recording devices used for audience members may be pre set. Lighting Is
permanently installed and powered on to light the audience/individuat audience members
whenever needed. Cameras and microphones arranged likewise. Fig 7.1 shows how an auditorium
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impact of this effect is greatly enhanced for audience participants if the on stage talent is filmed
from a downstage location, the images being transmitted real time to larger relay screens located
either side of the stage or to the side of or above the audience areas generally. This arrangement
allows better body/facial detail of the five talent to be seen by the audience during performances.

The video screen facing the live performer in the SS could also be a conventional 50/60/82/103"
monitor panel, positioned close to the camera lens filming the S5 live Performer for relay as the
virtual performer on the BS. This arrangement is practical where the audience numbers are small,
each audience participant being-clearly visible at the same time.

For larger audiences or circumstances where the camera lens filming the SS live performer Is some
distance away (say greater than 5m} an image projector heaming the ASF/s onto a rear projection
screen (RPS) focated just above the camera lens is desirable. The RPS can be of any size, but to offer
greater utility than a monitor should have a surface area of at least 3m x 2m, arranged vertically or
horizontally according to the shape of the audience viewing area and the frame of the camera lens
feeding the ASF/s. Preferably the projector will be a 1080 HD, capable of processing both progressive
and interlaced signals respectively, through DVI/HDMI and HDSDI interfaces built into.the projectar.

The ASF/s appearing on the RPS could consist of one or more images. One image could be of the
entire audience fed from the on stage TP camera. Another image could be of the individual audience
participant fed from an additional camera positioned above or within a specific audience seating
block close to the participant. Using a suitable video pracessing device such as an Encore or Spyder,
the video image could appear upon the RPSas a scalable picture within picture — that is an image of
the participant within the Image of the entire audience. To assist with maintaining eye level contaci,
the precise position of participant image upon the RPS could be referenced to the participant’s
position in the audience, relevant ta the onstage position of virtual Performer appearing on the 85,

Anather solution would be to arrange the SS camera filming the live Performer SF to the BS behind a
smooth transparent foil tensioned within a frame and arranged at an angle of approximately 45
degrees to the floor. The lens would he positioned in the central point of the screen, corresponding
approximately to the central point of the audience. A reflective projection screen (RP or FP} may be
arranged on the floor or the ceiling of the filming studio. The projection screen emits the ASF
image/s in the same way as the conventional RP screen. However the positioning of the filming
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the correct height.
Where this solution is found to be expensive or impractical another solution would be to create a

virtual blue screen environment by arranging along the facing wall a grey silvered curtain which
when filmed with a camera lens ringed by a circle of tightly formed blue LED lights is designed to '
automatically key out the background and isolate the subject matter in the foreground. The curtain
is unobtrusive and works as a means of keying out foreground subjects {ideal in peppers ghast
projection} even when subjected to a fair amount of light spill from high powered fllming lights. Blue

or green items of clothing film p_erfectly satisfactorily.

This solution is particularly preferred when the filming room has limited space, say less than 12m
depth.

A modest lighting arrangement lights the room upstage of the foil to provide the illusion of depth for
the virtual image. A more substantial lighting rig is arranged downstage of the fail to correctly
ifluminate the live talent being filmed. This lighting rig may be free standing, arranged as disctosed in
Fig xxx. Preferably the lights will be retained by a truss frame, possibly an extension of the foil truss.
Two rooms arranged in this way with cameras and video sources networked in a TP configuration
would provide an experience akintoa giant telephone box featuring life size, life like real time
interactive communication between at least two remote parties.

The final reference camera positions are those to provide necessary reference for Interaction
petween live and virtual stage Performers and Compares. At least one camera and display screen is
required for each stage. The object of thase cameras is to provide accurate positional reference of
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Lighting For 4-5m Film Studio would desirably include the following components:

5x ETC Source4 {50° or 25-50 zoom) ellipsoidal spots* on high (14ft) stands

ax ETC Sourced (50° or 25-50 zoom) ellipsoidal spots* on lowboys/turties (lens height to match
height of studio staging)

1x ETC Source4 {36° or 25-50 zoom) ellipsoidal spot* flown/hung as centre backiight

* Alternatives accepted: any 750w HPL or IkW/1.2kW tungsten profile/ellipsoidaf spot with beam
angles as specified

X 4 Bank 4ft KinoFlos (tungsten tubes) on goalpost over studio staging
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temperature orange). These effects make it particufarly suitable to balance the colour temperature
between the live and the holographic talents,

Another element of the lighting for the live stage element of the TP Is the importance of creating the
fifusion 'of depth on the stage so that the holographic talent appears to stand out from the back drop
and therefore becoming more lifelike. Again it is possible to use generic lighting to perform this
function. l.e. up-lighting the backdrop of the stage with floor mounted par cans, making sure that
none of these lights illuminate the area behind the holographic talent as this lighting will overpower
the helographic projection and take away from the overall effect. Care needs to be takentoalso -
ensure that the lighting level is consistent throughout the viewing angle of the system, To make this
task easier again the use of moving head wash and spot lights can be used with the addition of {ED
battons and par type fixtures. The advantage to using moving lights and LED technology is that you
can alter the intensity, position, colour and texture on the backdrop to avoid the position of the
holographic talent in the live enviranment, The LED lighting can provide a static colour changing
facility with the ahility to alter the intensity; this again performs the same function of the moving
lights.
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Qut puts 24 v Sl REARE fotiow spots to individually light a member of the aud|ence that the holographic
talent has a specific interest in(i.e. questions and answers). An even more practical method would be
to use moving spotlights suspended an trusses in a plurality of points to provide the same style of
lighting as the follow spots.

Stage lighting preferably embodies the following basic equipment:
Lighting Desk

2 x Mac 500's

2 xMac 600's

2 x Mac 300's

1 x Pixelline

1 x32amp 3Phase power distribution box with & x 16amp 1phase cutputs

8 x 16amp - 16amp Cables
4 x 16amp Splitters

8 x10m 3pin XLR Cables
2 X 10m Spin DMX Cables
4 % 5m 5pin DMX Cables

Basic $pec /black figure version
Camera; Sony HDW750 or HDW790 or F900/3 or R shooting 1080/50i or 1080/60i/59.94i as required
Standard lens
~ Matte box
Polarising filter
Tripod {tall and short legs)
Battery kit/mains kit
. 20inch {or larger) HD CRT monitor
Chroma background rig as suggested by studio
Notes for black-clothed subject:

- Suggest blue/green screen as figure has to appear as solid {unlit) silhouette at start

- Add 2x 8x4 white poly for modelling

- Add 2x 2kW Fresnels for above

- Add memory lighting desk and dimming for all ‘subject’ lights (not chroma screen rig)
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General

The aim of a Musion live action shoot is to produc‘e a life-like, high definition video image that best
fulfils the technical and aesthetic requirements of the Musion presentation system. It should also
capture the most appropriate content for the project. Relevant elements include: a true ‘black’
background; effective lighting to enhance the projected image; correct colour balance; minimum
motion blur without a strobing/shuttered look; correct camera height to represent the audience
eyeline; effective ‘costume’ control to suit the talent, content and known benefits to the projected
image; realistic interaction with graphics or other elements; make full use of the elements known to
‘worlk’ in a Musion presentation.

The methads of producing a suitable image to pre-record or for live TP transmission are
fundamentally similar.

Studio

Booking a professional studio with its ancillary facilities and an experienced crew will allow everyone
to concentrate on the project and ultimately produce a more satisfactory result.

Certain subjects will have specific requirements ~ for instance, a car shoot - but most are a variation
on a number people standing on a stage. The following assumes a basic scenario of a 4 - 5m wide
stage.

To create a good black background it is essential to have the maximum distance between the ‘stage’
and the background black drapes. Around 10m works well without having to introduce too much
negative Master Black control (black crush) via the camera menu settings.

The barrel distortion {exaggerated perspective} of wide angle lenses should be avoided, thus a
camera/stage distance of around 10m needs to be achieved. This aliows a 22-25mm lens {2/3” chip)
to cover a 4m wide action area and the distortion is reduced.

To replicate an average audience eyeline, the camera generally has to be set very low. The resultis
that, at the above distances, the background needs to be 8.5m high.

To set the rim lights at the ideal angle, at least 2m space either side of the stage is needed.

Ideally, therefore, the studio dimensions would be around 20m{l) x 10m{w) x 9m(h). Black drapesto
back wall. Black drapes to floor where seen. Semi-matt ( e.g. ‘Harlequin’ dance floor) or high gloss
surface to stage (a stylistic decision). S

sufficlent power supply for lighting.

A Steeldeck stage or simifar gives the subject a spacial boundary to work within and should match
the dimensions of the show stage or the projected area whichever is smaller. The projection limits
should be explained to the subject and markers set for him to see, but are not V|5|ble to the camera.
Although the height of the studio stage need not be the same as the show stage, the difference is an
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essential figure in calculating the height of the camera. The stage also avoids having to set the

camera on the studio floor to achleve the correct height,

As most shoots will involve the recording of sound, a properly sound insulated and acoustically
treated studio should be used. Bear in mind that the sound will be reproduced at a high level in the
presentation and every extraneous sound will be heard. A professional sound recordist should use
high quality microphones to record via a boom or personal/radio mic as appropriate.

Camera equipment/settings

Musion live action is currently shot in full High Definition (1920x1080). For recorded sequences,
HDCam or HDCamSR is used and an HD-SD| signal provided for live transmissions (this is subject to
continuing development and updating),

Cameras commonly used are:

- Sony HDW-750P (HDW750 for 59.95i)/HDW790P (HOW730 for 59.94i)
- Sony HDW- F900/R {all frame rates)

- HDC-F850 (all frame rates to HDCamSR)

Interlaced frame rates {50i/59.94i} are used as this produces the most life-like motion. Progressive
scanned images look too ‘shuttered’ and film-like.

A 1/60th second shutter is used to reduce motion blur without shutter artifacts becoming tao
noticable. Higher shutter speeds can be tested with slow moving subjects.

Use a small amount of black crush (Master Black to -1 or -2) ta bring the black threshold above the
video naise level, Turn the monitor brightness up to reveal the noise and the effect of the
adjustment, Avoid crushing shadow areas of the subject.

Standard lenses (e.g. Canon HJ21 or 22} are favoured over wide angle zooms. Prime lenses can also
be used as long as the camera/stage distance is not compromised by their fixed focal length. The
effacts of too wide a lens angle include: enlarged hands when gesturing; enlarged head or legs,
depending on camera height; the appearance of growing or shrinking with movements towards or
away from camera; bowed floor line. At 10m, a lens of 22-25mm over a 4m width substantially
reduces distortion.

A high quality Polarising camera filter is used to control specula reflections from either the floor or
subject (orientation by experiment).

Afull set of tripod legs (ta[ll, baby and HiHat} should be available as the camera height may be very
low depending on studio stage height and dudience eyeline. Asthe shot is a lock-off, the head needs
to have effective pan and tilt locks. )

Maonitars

The quality of HD photography, especially for large screen projection, needs to be assessed with a
very high degree of accuracy. A hair out of place or a marginzl error int lens focus will not be
apparent on a 9 inch LCD monitor. The essential parameters of lighting level and balance, focus and
fine detail need to observed on at least a 20-inch HD-SD! CRT monitor (ideally Grade 1 or 2). Current
LCDs do not have the resclution or contrast range to be a reliable guide to the projected image. The
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smallest details must be addressed: hair, makeup, clothes, shoes, props as nothing is hidden when
projected life-size with a black background.

Lighting

Although it is recommended that the lighting follows the basic proscribed plan, the resulting ook’
should be created by the DoP to reflect the director’s ideas and the concept of the project as
discussed at the pre-production stage. Certain guidelines should, however, be taken into account.

Slightly exaggerated back/rim light gives the projected image enhanced brightness and sharpness. It
also encourages the perception of a 3D image.

A ‘rounded’ light technique works well. Reducing the front/fill level compared to the side and rim
light emphasises the third dimension.

A tightly slotted ‘eye light’ near to the camera line will lift deep-set eyes without over-filling the
hody.

Dark and glossy hair can be lifted by adjusting the helght and position of the overhead KinoFlo
fixtures. '

The floor level Fresnel spots can help to fill deep shadows caused by loose fitting clothes or
unbuttoned jackets.

if the lighting is too flat, it gives the impression of cardboard cut out figures {distinctly 2D).

video acquisition does not like highlights - ensure that bright areas maintain detail and do not burn
out. Avold using DCC unless very carefully controlled.

Pay particular attention to the legs and feet of the subject. Make sure both are clearly defined —
even to the extent of insisting that the shaes are changed to make them visible.

In certain — mainly music — situations, the design may require additional colour washes. These are
most effective as rim and side light using a limited range of distinctive colours. To make a
substantial impact, the intensity of the heavily coloured sources must be sufficient to show above
the existing rim fight. PAR64 battens are an effective, if unsubtle, supplement to the lighting rig.

Eyeline

it is important to understand that the subject is photographed in 2D. As the eyes of a painted
subject ‘follow you around the room’, so the filmed subject fooking straight into the camera lens
makes eye contact with everyone in the audience. Contributors often have to be coached into not
scanning the room as they would in a live situation.

Itis essential to get the relative eyeline height correct. 1f it Is wrong, the subject will appear to the
key audience members to be leaning backwards or forwards.
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Ideally, therefore, the studio dimensions would be around 20m(l} x 10m{w) x 9m(h). Black drapes to
back wall. Black drapes to floor where seen. Semi-matt ( e.g. 'Harlequin' dance floor) or high gloss

surface to stage (a stylistic decision).

Sufficient power supply for lighting.

A Steeldeck stage or similar gives the subject a spacial boundary to work within and should match
the dimensions of the show stage or the projected area whichever is smaller. The projection limits
should be explained to the subject and markers set for him to see, but are not visible to the camera.
Although the height of the studio stage need not be the same as the show stage, the difference is an
essential figure in calculating the height of the camera. The stage also avoids having to set the
camera on the studio floor to achieve the correct height.

As most shoots will involve the recording of sound, a properly sound insulated and acoustically
treated studio should be used. Bear in mind that the sound will be reproduced at a high level in the
presentation and every extraneous sound will be heard, A profession.al sound recordist should use
hish aualitv micronhnnes to record via a boom or personal/radic mic as appropriate.

SUBSTITUTE SHEET (RULE 26)



29 Canera equi pnment/settings Musion live action is currently shot in
full H gh Definition (1920x1080). For recorded sequences, HDCam or
HDCansR | sYOSEY i an HD-SDI signal provided for |ive RGTARBII¥EIBHs
(this is subject to continuing devel dgnment and updating). Caneras
commonly used are: - Sony HDW 750P (HDW50 for 59. 950/ HDW90P ( HDW/ 90
for 59.94i) - Sony HDW F900/R (all frane rates) - HDC F950 (al

frame rates to HDCanSR) Interlaced frane rates (50i/59.94i) are used
as this faodacgyirmpat/seles|ife-1ike notion. Progressive scanned

i mages | ddiksion e action s eusieatdy shatia fulliHighDefiniéon (J929118BR)HFOE EEUHRE SMiFPteer i s
used to rogerser NRAAMSR istysagrandien HBGP! sighal prowidedsfior five SapSnIBSORLIHIHESUISE to
not i cabl eentiHuighdevelopment@nd ugsiebiel: can be tested with sl ow noving

subj ects. Use a small anount of black crush (Master Black to -1 or
-2) to bremeras fvenniginiyokked de:eshol d above the vi deo noise |level (turn

t he noni t GenyhDMGTROREERWIED fordoel/ERW7PRPIHRWY S oeieP4tthe ef fect of the
adj ust mensyny HOWGIFEDOMR (3l frameratdshdow ar eas of the subject. Standard

| enses ( eHQC-FC@rigiframk2dtepto HDZRmERle f avoured over wi de angl e zoons.
Prime | enses can al so be used as |ong as the caneral/stage distance is
not conpnasisetirdne rbtee{50i/$9.94d dref wedds thipprgduses tiihmogfifedike motign. Proerestivle
a | ens angheedimeges ok teenshattgred' andfidslivahen gest uring; enl arged head or
| egs dependi ng on canera height; the appearance of grow ng or

shri nki ng éotiseamdehmndr & ubaiva rrebsiceomnotiondipr Wit shatter atifagiobasdming tror

i ne. At ndfiable Highenswaér sped? Barheoaserd vith4lowwaing suhidetst ant i al |y reduces
distortion. A high quality Polarising canera filter is used to
control spesihall amelitetblhdnaush (\Mastee Bhblan -1dne?) td oiog therblaskithrasbeld above the
(ori ent atyjgedndié I&¥ARIEH tHe RichitorMrikhthéss 8eto redealtthd qudsd ahdtps effécabfithe baby
and H Hatyjusihen). dvdiecrasriviplshddo saes bitee iger a hei ght nmay be very | ow
dependi ng on studi o stage hei ght and audi ence eyeline. As the shot is
a | ock- @fshdard lRRsebpadciror dR1lop 27)ancfawlifed otdr waticpagle adoehst frinte [énaeslcan also
Moni t or s pdRd QélBhg ds¥hedamiclR/ phRtirghadibiot caspenisal Bythdioixed fcg) Engtbriden
proj ect i Qectst? SbSwidiOa 10R: aAgIE ARIGE eWhizbd RandLkhen Rediring agileged béadac &gy acy.
A hair ogtpeRfinPbGRe hefihtBleGinPétkangé 6:@Fowidg or SHtBkih@@itis muweirents @dwabds or
appar ent Q8 fforPcaniafd) bbwda fEBAlide Ot 10M Wle @SS ENRSneth oybak ameiidth Subsfantially

I'i ghti ng l&vslhistéhnbal ance, focus and fine detail need to observed on

at least a 20-inch HD- SDI CRT nonitor (ideally Gade 1 or 2).

Current WGRR o8t WhariAy Qnfeheritep s Qlddith &idtrOIspEQRTdfRBHiont fEYeithed tHediodr or
reliable g Brié.ﬁattoh%ygf&}h%gﬁtﬁd i mge. The smal |l est details nust be
addressed: "hair, makeup, clothes, shoes, props as nothing is hidden
when pr 0jagGt€foliidod tegs 1BIE biMylaRd AiHBl) §kidbaelediuiiiidhe da@hithieB idyibROergh
T 1S 1 eqIABRNRE oh Bdkiolsge hdight bhd WlidfeRdelepiihe. (b heldASHiCa IBEOSH, RAIREM needs
pl an, thg, f&5MHkdcliGan Lkt 080Ul d be created by the DoP to refl ect

the director’"s 1deas and the concept of the project as discussed at
the pre-production stage. Certain guidelines should, however, be

taken | mrﬁ)e tﬂl% ﬁt? Um[) photography, especially for large screen projection, needs to be assessed with a
very high degree of accuracy. A hair out of place or a marginal error in lens focus will not be
apparent on a 9 inch LCD monitor. The essential parameters of lighting level and balance, focus and
fine detail need to observed on at least a 20-inch HD- SDI CRT monitor (ideally Grade 1 or 2}. Current
LCDs do not have the resolution or contrast range to be a reliable guide to the projected image. The
smallest details must be addressed: hair, makeup, clothes, shoes, props as nothing is hidden when
projected life- size with a black background.

Lighting

Although it is recommended that the lighting foliows the basic proscribed plan, the resulting 'look’
should be created by the DoP to reflect the director's ideas and the concept of the project as
discussed at the pre-production stage. Certain guidelines should, however, be taken Into account.

Slightly exaggerated back/rim light gives the projected image enhanced brightness and sharpness. It
alen anrniirasac the narcantinn of a 30D imaege.

SUBSTITUTE SHEET (RULE 26)



Slightly exaggerated back/rimlight gives the projected inmage
enhanced brightness and sharpness. It nicn anrnilr20PC t ho
fI Arnant i "HOGPIOP0BR | raee. WD 2010/ 007421PCT/ GB2009/ 056E5EE2H/1R1850

'rounded' 1ight technique works well 3°Reducing the front/fill Ievel
conpared to the side and rimlight enphasises the third di nension. A
tightly slotted "eye light' near to the canera line will lift

deep-set eyes without over-filling the body. Dark and gl ossy hai,r. can
be |ift e mynded| light teehgiqubeotkewelh Redygias wG@?V%‘HEVGTCWé’eg%tﬁﬁé% nd rim

Ki noFl o fiigkttesnpBssisesithethir dorenievel Fresnel spots can help to fill deep
shadows caused by | oose fitting clothes or unbuttoned jackets. |f the
| i ght i Ng A thtipgotfel &tye light' ngarte thetchraerh Npsrvelt ft daepset eyeruiBiBurareclilina it
figures (pduwtinctly 2D). Video acquisition does not |ike highlights -
ensure that bright areas maintain detail and do not burn out. Avoid -
usi ng DCQakHne §Hssy Bail/cat ae tftad Hypdjowing thelhkight. 2niagsition of the ayeahead Kingh i on
to the | egaraand feet of the subject. Make sure both are clearly
defined - even to the extent of insisting that the shoes are changed
to make trRefdoficviilple@net $patsaer help to fill das shidowsvmises by lasise fitting deides o he

desi gn rrq,y,b,_r,tgﬂ.ga{ag(e@ddi tional col our washes. These are npst effective
as rimand side light using a limted range of distinctive col ours.
To nake 3¢ almtiant todlnal, AERSsthe Intpeeskion efeaidbgarddut bindighresidistivctie @Plour ed
sources nust be sufficient to show above the existing rimlight.
PAR64 baty;£R$cdfisRioRBohb@kE highlightst ensteuhit bdght stepphanteindetbandty not burn
li ghting Jub Qoilru@lgiOte uhlbssiverylcameRiny @htrolled. under st and that the subj ect

i s photographed in 2D. As the eyes of a painted subject 'follow you
around t heg, £ QA ahtibRE th leBRshdsebbrsd subeokinaie satertaiigine cléany definad —
canera | Qént’?ﬁ‘ SRy 6F iROBAREL thé nBeRV@YALRE té MaltchBerauisiblence.

Cont ri but|Of 510/ L GRinkANRict SR BorEORE B&En imal feqUied adaitianal colgur Waghes.Jorse as
they woul 8§ rilel2¥ BmShd 4@ ghflusink b infed@RRIYEF tidtinctie: diotirst Toanake b atbistastial
eyeline hg eneiRleh b the hedvily dofould Qb\Gces hite: bedbfiaart totholv abpieeker existing
the key qUdhgnoRrdRIREsSrd & JABcthEAMInABIBIGHIEABtoahe Rghtimateds.

Eyeline - ‘
It is important to understand that the subject is photographed in 2D. As the eyes of a painted subject
‘follow you around the room', so the filmed subject Inoking straight into the camera lens makes eye

contact with everyone in the audience. Contributors often have to be coached into not scanning the
room as they would in a live situation.

It is essential to get the relative eyeline height correct. If it is wrong, the subject will appear to the
key audience members to be leaning backwards or forwards.

A formula allows the camera shooting height to be determined. This takes into accour}t the show
stage height, the selected audience eyeline, the studio stage height and the relative distances of the

camera and audience.

SUBSTITUTE SHEET (RULE 26)



A formula allows the canmera shooting height to be determ ned. This
takes into account the show stage height, the sel ected audi ence
eyeline, the studio stage height and the relative distances of the
canmera and audi ence. SUBSTI TUTE SHEET ]‘RULE 26) 31 Cains: 1. A
teI epresence system conprising: a pré ector for generating an imge,
a projection screen for receiving the image generated by the
proj ectorcppfs.0enerating a reflected image; a foil for receiving the
refl ect ed—l—ma'ge generated by the projection screen and generating and
directing, f
part 1 al |y FARRLe ey Yol coffhtey: 4 BBl MR HaRD RUHE 1 B0 dtd greon o
virtual i'Regjédolre HB?QS"g-?e&ﬁﬁaieﬂc%(t‘éﬂ PdePCH” \?F%\ﬂ?'?f?@ﬂt@@ agefleciaddmages enfof dor
for fil mmeiai the”ldzﬂedtedlu;alaget d’lah@rlalgh bt e predtion $dieen amesrdied 8g dieamb ad

ot age. 1 ree Bl 1ol Rk o PA1cRAT il ARG SRS kb bind REeeeB 1,
and posi t346Ke® 3@@ Vé[t”F‘ll 'F‘?ﬁe{ﬁ hglP%f@'@ locgige op @ivisyinp Fiage ¢ aprigrafer Apingrpe
camer a t dndiduei tH@ugh the &l sthel partkirs péisyy locdtéteore eiteralPddlbigie BY amdiegtiettdt o
gener at € 4 cérm?cgﬁlietv%wpﬁ SFTEQ ethé/ ﬁﬂ&vigy tleﬁ Ct)agéthd Bﬁ) n ﬂﬁﬂﬁﬂé?tsfdggf %e foil and

pepper's g st virtua e invisi
t el epr esdREEONEY &P érf‘i“é{'&%ﬁ?% Ay %ng'l"ag%cipt%@béfhﬁ OP'F‘I@aé%Pr‘@V’Se ahpad§ged
for fil mdeglagnthe mdbds chudispléyhadupeid tb henératel ani iage kA bg edtetyed by Itha toheor
audi ence Qpd.the Midd WeecTel ovi de audi ence feed
back to ag%pezr3 gr r?e?‘{e yg{osk't ﬁ@bgeé%%@%g%s%ug'm%ccor ding to claim?2
wherein the virtual inage is generated such that it provides |ine of
si ght guiZaneepfessnce hgstpr rabardimy tot Hat 1 shereh ehe nirmead Iayra;a;ecumaﬁlremg fan
terms of n%(\ﬁ'dublntﬁroughdfme 'ﬁ‘)llt@!&\%g@@}ﬁ}ﬁ tr%yaﬁ}df%me%g%éj?lﬂ%l \9 rmn ed fo

wherein the head P s‘g( nprises a nmechanically no I deo
screen/ s W?Fé‘tj‘@e”tcﬁ qeAaa d‘?f‘pe’foﬁéerf oi |l arranged such that I i ght
emtted fromthe video screen is reflected therefrom and the video

screen bej ﬂge@prrés@ﬁ&%gstgrﬁ a&roFH:rEQ$ cIih 3 nﬁlggﬂuél h}ﬁgge id &hgmfe sﬁﬂhqgaﬁthe

|mage|rrp|n es u foil to create the virtual "I mage, %S em
adapt ed RNt H‘&t" Pon QWF%‘E‘)‘“"%‘P@@W@GF&P%'Sﬁﬁfefﬁ5Wi'%%°¥f9te%R?@Mf§y fage
|l eft or right along a truss using rollers and the angle of the screen

i's adj ustabl %Iemsmgswgﬂ atcta&d.wg hd didim bm%fmthg%rad@up h@y}@; cé}ﬁafg&da
t he audi ence. . ﬁﬁe resence % stem accor di ng [alm 2

In ch
the syst SHretsnip e i SEITERS HRHPFE EBht!- é%fﬁ'é?ﬂaa%%?pﬁ“@afh%'ght e
hi ghl i ghtfromrthevideyscrego Ggeflatl|teer¢font bed bangeasdrdee bpiog iatrargad af preject an

audi ence F t; f f 0
audi er ar.\ﬁgsbfﬂ%n @ﬂ@fjhgﬂt B nqgg’ %Q‘:rﬁ&i& ifnBth é% upbMN & GANE c?eatesm@daea ?rgage the

udi e
el epr eode Syi i BE iR Hpo s el AR o M= G AR Hod T g g e
by the auwdiveneenaraitageein arglestf dwnsceapisiadigsatimip positicarthe viftuahimede higher
signal , gRiWbtdiévnl degludisi@nal or a bl ack and white patterned bar
code. 32 7. The systemof claim1l, wherein: the projector is
| ocated on a floor and oriented so that the inage is directed upward,
and t he pr @y picesnce cygen aceorfing &t edirof ia whish | they gystdoowrelutidrean audience
pr oj ect Olmanag@meht st HdSROH h@h@g‘hfrh J&wa‘{)’@@dbé‘dl%breh@thfegérlnerb %e%%h&d d?@?rd

dj acent tg th i
an angl e 1S BEYPEEE s PROFESHBED T KRR of BETTSdPBLA fous I

predominantly on the audlence member.

6. A telepresence system according to claim 5, in which the highlight used by the audience
management system comprises any of an infrared signal, an ultraviolet signal or a black and
white patterned bar code.



9. The systemof claim1l, wherein the camera includes an LED ring for
chroma keying. 10. The systemof claim1, further conprising black
drapi ng adjacent to the projector and below the foil for reducing
flaring in the camera caused by the fgipl. 11. The systemof claim1,
further conprising a nonitor for generating a picture in picture

i mage, the nonitor being positioned below the foil and oriented so
that the pimb l$l]@eri1 Bf Qa1 fvReleMBHe pr@ecthr 6ttt @Nd Bodr BRd Bnﬂntedaaadhat the

reflect ed d ec ela%g\ﬁé}gegnathe rp?'ti d;n(-)rrr's%re%}{fs 158 e8fon gl Qh (?u%\ie t#f'é [SrQchgtor

conpr|S|ng eren rto e 1 ndrvi
di spl ayi ng gr aph| cs and docunents to the i nd| vidual during filmng.
13. The sy ghemmseh ¢kigimm, ibherfmbll'tl'tel’f&l’ls ﬁmmﬁédsddﬂgeratortﬁef Rbjenerane aRraection

adj acent %:Peehgﬁd &@ﬁeea{atdalaaa'n £ 8fasiR @«Wgs&%g t&fhsg ChanispRge of the

i ndi vi dua dystrem rrsing silver or
bl ack draping adjacent to the fllnlng stage for chroma keying. 15.
The syst ednTheiysehadf ik 1, whérbia theGampialisludgs arsL HDrraggor cirbmp k@atgdi Ng
support to the projector and foil, the projector being connected to
the frane and the foil bein connected to the frame usi ng

tensi oni 9. deveEem FREM 6T enFp eea blet GRIMGBSh o BRI mabepy
adj ust i ngnhé BN &r edualgdagngh theeasérachsecetgre @fl. the foil so that the
foil remains substantially flat and smooth. 16. The system of claim
15, wherein: the projector is connected to an upper portion of the
frame and“o?heefﬂﬁ@a °§83’t‘1h1af““f‘?fe’°i“ﬁ'ﬁi§§ g rgonipT fRicaeae e WG arRIG It RIAEP Bnadhe
proj ect i ofe sRhiRe Being pekitibhe HHaY) 16 fdiloihd BaEreensd watl the itk ibelcave image is
Pr 0] €C1 OF qrocidf onid HE o 4 SR Gt il Lanerb U L her conpri sing dr apes
positione ed s t% the projection screen cannot be seen by the

audi ence. 33 18. The system of claim 15, further conprising a

M rror cormend setetntofchin Wfpeter pendrising aoéferehe® rhongtoreadiEdprace ke indvidubleor
proj ectorg é{p%gmg sﬁabﬁ&tanegﬁéu Bik TRAL nOAG AL gt he proj ector onto

the proje n-scr pr o] ect or |s oriented to direct
the i mage13t dugapateryd ckin dP“her i‘@“p”ﬁi’*ﬁ%aﬁf@t&%“rﬁ Fmee adiarent 4o thpnevidug. for
the proj eghentirigs referenaditnegk df theandivivelr portion of the frame and
oriented so that the image'is directed upward toward the projection
screen; and_the projection screen is 05|t|oned above the 0j ect or
20. The sVsF’e%ﬁYSFmé"J! %l"i“Wl@"’th‘Fr&P'i“Hré'sfngég Pk §eRingPPincspt ‘88‘% @%‘E%ﬁaqeo
t he frandoatijaaeenying.o t he proj ector for reflecting the imge
generated by the projector onto the projection screen and wherein the
pr oj ector |s oriented to direct the im oward the mrror. 21. The
syst em of 15 FFIPE, Ohefasp éf%the&‘??@p[ﬁ"tﬁ éé’gmﬁﬁi’ r 8ROV iiR SyRpoft 6%‘3? gigiector and
adj acent fbibthe pragjsver beag tdnoertaifto tHedrafe ang the &xildbeinh eorprdpdottioy franss using a

posi ti angns%%ina%\ﬁé&ethQEe%@rﬁﬁd &hice Séuﬁg%’ép@ﬂ@of%r‘ia%@fa@ﬂstﬁle teTnQu@ﬁ aiEK!fv‘at'léEEtge
is directed he system of

Gl ai m 21, GRS CUTBTL R 4TS Or BOSD (P GRAT S acent ¢ ot he

projector for reflecting the image generated by the projector onto

the proj eet tmy&emeaa.ene WRSEIRIthe SBBCtB IOLRREM th Bn QpeR PEBSh drtheHamnfRCt
the i rrage m m rror
nd orlented so that the image is directed downward toward the projection screen;

and the projection screen is located below the projector.

17. The system of claim 15, further comprising drapes positioned so that the projection screen

cannot be seen by the audience.



23. The system of claim 15, wherein: the projection screen is |ocated
adj acent to an upper portion of the franme; and the projector is
posi ti oned above the projection screen and oriented so that the imge
is directed downward toward the projeg ion screen. 24. The system of
claim 23, further conprising a mrror %ositioned adj acent to the
projector for reflecting the image generated by the projector onto

the proj egf irph s&f-‘errr%’frblaé?rﬂ%m@ﬁe‘? 'c&n;%_ﬂﬁ-.g R rSPéo‘Hﬁec'te% t9 rtHe"‘*‘d}b V\ErdpFoli‘t%n%lf frfeCt

thelmagetovvard the mrr claim1 el n the
canera i s/ &fiRged P dve P’él?BtPrd Oﬁc‘jeﬂﬁﬂt!ig % I”l?@? éanfifi‘fﬁfbéy RPrIePr Yt the
| ocat ed amojedtien $drd¢emiand)widreig the pra@tor Floderdadst gimcothe olage towad thavhievrei n
the Pepper's Chost image is |ocated between the foil and the canera.
27. The system of claim 25, further risi n bl ack materi al

o5 11 onell: S DREE ¥ REMb{SikeTAL B PRPb R CREEH o PR dihsame
caused byantdheiehted Isoi thatathe anageais| desied mphard ddvan titte  ploectbanerean; aiddtha8.

The systea;&]égﬂorpé&éem,@p‘gs]t,m%gdvgtﬁetbeoéy[épl ay is |ocated above the foil
and the black material is p05|t|oneé bel ow the foil.

20. The system of claim 19, further comprising a mirror connected to the frame adjacent to the
projector for reflecting the image generated by the projector onto the projection screen and
wherein the projector is oriented to direct the image toward the mirror.

21. The system of claim 15, wherein: the projection screen is located adjacent to a lower portion
of the frame; and the projector is positioned below the projection screen and oriented so that the

image is directed upward toward the projection screen,

22. The system of claim 21, further comprising a mirror positioned adjacent to the projector for
reflecting the image generated by the projector onto the projection screen and wherein the
projector is ariented to direct the image toward the mirror.

23. The system of claim 15, wherein: the projection screen is located adjacent to an upper portion
of the frame; and the projector is positioned above the projection screen and oriented so that the
image is directed downward foward the projection screen.

24. The system of claim 23, further comprising a mirror positioned adjacent to the projector for
reflecting the image generated by the projector onto the projection screen and wherein the
projector is oriented to direct the image toward the mirror.

25. The system of claim 1 wherein the camera is arranged for recording the reflected image and a
person located on the filming stage.

26. The system of claim 25, wherein the Pepper's Ghost image is located between the foil and

the camera.

27. The system of claim 25, further comprising black material positioned so that the black material
reduces or eliminates glare caused by the foil in a camera lens included with the camera.
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28. The system of claim 25, wherein the display is located above the foil and the black material is

positioned below the foil.



