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or 4 units set along the wall of a
TP systems apparatus typically consist of video monitors to display images, audio equipment to

record, amplify and broadcast voice/sound, cameras to capture the video images for display and
codec enabling the sound and vision to be ‘packaged up’ (encrypted and compressed) in a format
optimised for point to point transmission between at least two remote locations.

TP systems generally offer immersive experiences for between 2-18 people at one time. Generally
one monitor is used to display head and shoulders of one person. However latterly, larger 65”
monitors or bigger are used to display up to 3 different people sited in one location on a single
screen. Monitors are grouped typically in a row array of 2, 3 or 4 units set along the wall of a
conference room, facing a table as if the screens are ‘sat’ at the tabfe.

The object of this invention is to provide a more realistic or immersive TP experience for use in larger
and/or more public environments. This includes providing TP in bigger meeting rooms allowing more
participants, TP for live stage environs (theatre, conference halls, museums, trade shows) and even
in store and window front retail displays.
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t he nost comon video streans of Broadcast Pal or NTSC (BP )
Codec are designed and configured to process particular kinds of audio and video streams. This

invention relates in the main to the most common video streams of Broadcast Pal or NTSC (BP
NTSC), High Definition signals of 720 horizontal lines progressive (720P), 1920 vertical lines x 1080
horizontal lines progressive {1080P) and 1920 vertical lines x 1080 horizontal lines interlaced (1080i).
Other video standards such as 2K and 4K resolutions could also benefit from the teachings here but
we shall concern our solutions to be capable of solving the issues using video standards that are in
widespread use currently.

In video, a field is one of the many still images which are displayed sequentially to create the
impression of motion on the screen. Two fields comprise one video frame. When the fields are

displayed on a video monitor they are “interlaced" so that the content of one field will be used on all

of the odd-numbered lines on the screen and the other field will be displayed on the even lines.
Converting fields to a stilt frame image requires a process called deinterlacing, in which the missing

lines are duplicated or interpolated to recreate the information that would have been contained in
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phase. Br oadgasdvengessthafefteqedisr image precisely duplicates the pixels of the progressive one, but
interlace causes details to twitter. Real interlaced video blurs such det'ails to prevent twitter, but as
seen on the right-center image, such softening (or anti-aliasing) comes at the cost of image clarity. A
line doubler could not restore the previously interlaced image on the right to the full quality of the

progressive image on the left,
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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Codec works by taking a video signal that, for example, from a 1080i camera filming at 50 frames per
second via an HD SDI connection SMPTE 292m (Society of Motion Picture Technicians and Engineers
recognised video standard) is typically 1 485 megabits (m/bits or MB) of data per second and
compressing that signal sufficiently to allow transmission along a broadband Internet line.

Internet lines in themselves are of varying capacity. Typical consumer lines are 2 — 8 megabit speeds.
Business lines vary from consumer type speeds, to E3 (34 m/bits), DS3 (45m/bits) 155 m/bits and
beyond. However the speeds are not constant, rather are a maximum.

By way of comparison conventional road standards offer a good analogy. A highway with a speed
limit of 70 miles per hour may well indeed allow speeds of 70MPH to be maintained when traffic on
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the point just before broadcast to the video monitor and sound system.

The effect of codec compressing signals to a fraction of their raw data rate during transmission is

that certain elements of the original data’s integrity is lost or in some way degraded. Compression of

an HD signal typically causes dilution of image colour saturation, reduced contrast as well inducing

motion blur around the entire body down to apparent loss of lens focus on details such as eye

sockets, or where the video image has high contrast.

Conventional TP systems are not adversely affected by the compromises to video quality since it is a
design fundamental to seat participants around a conference table using 50” monitors for broadcast
— a setting suited to minimal subject movement and colour/contrast variations restricted to head
and §houlders only against a uniformly decorated background.

A TP system optimised for broadcasting images over areas of 24M2 of more requires a different
approach to all the elements of apparatus performance or use. '
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Using a foil, a typical HD projector of 10 000 lumens brightness and 1920 x 1080 pixels can project

realistic images of virtual human beings or other objects up to 5m wide, provided the optimal

viewing distance of the audience viewing is at least 5m distance away. Should the viewing audience

be less, the throw of the projector would be shorter (or a narrower throw lens used) , rendering the

pixel count tighter and the image would be correspondingly shrunk — ideally to the optimal 3m

width for 3m viewing distance.

Pixel size for the width of 5m for a 1920 x 1080 image of projected pixels is significantly greater than
the 1m width or so a plasma screen offers for its 1920 pixels. The result is that for a single SF, a user
deploying a 16 x 9 HD projector can utilise a viewing area of 5m width x 2.8m height — sufficient to

be viewable upon a stage area typical of conferences, trade shows and other live audience displays.

Furthermore if the projector is arranged within a 6m x 4m foil screen based peppers ghost apparatus
as disclosed in Maass Patent xxxx, not only are the realistic looking SF video images broadcast with
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associ at ed equip e press of "a controller button (nmanaged either
by present era) @Jogéicgt S@Ee (BS), live talent (Compare) interaction with TP virtual figure (Performer)
from SF Source Stage (SS).
b) SF Source Stage, the virtual Compare interaction with live Performer SF-5S.
¢) Live Performer on SF Source Stage interaction with TP audience facing broadcast stage.
d) Heads up display teleprompter on BS to reference live Compare or Presenter for realistic
positional stance and eyelevel relative to specific audience areas, whilst enabling Compare
or Presenter to read text or any other video image during Performance. This includes a video
image of audience members selected by audience cameras (see cameras beiow).

SEM B

For the purposes of invention, Compare could also include multiple characters interacting with the
TP virtual figure/s. The solutions proposed can be scaled as multiple feeds of virtual figures via TP

from BS to SS or SS stage to BS.
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The Foil frame could be made of a lightweight polymer, steel, carbon fibre or aluminium suitable for
easy stage flying, so it may be attached to a conventional stage flying system or simple movement
motors for storage flat in a ceiling. The frame carries adjustment allowing the foil to be re-tensioned
repeatedly for a wrinkle free and flat surface finish during operation. The foil’s anti static easy clean
finish assists in retaining the foil’s smoothness and optimal screen clarity.

The Foil frame could be attached to a front of rear projection screenin a variety of configurations
khown as peppers ghost shown in Fig 3.1 and 3.2. The FP/RP screens display source video images
from projectors (preferably 1080 HD), or the foil directly from video or LED walls, which too can be
attached to the Foil frame. This is shown in Fig 3.3

The frame could be attached directly to a plasma or LCD monitor. Using a 103” plasma hung so the
screen facing towards the foil reflects an image the other side of the foil — is big enough to display
full size human beings as a single codec signal using a drastically reduced projection path distance
compared to projectors and bounce screens.
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pr oj ect i osystem. The image, instead of appearing upstage (on the opposite side) of the foil to the C&P or live

viewing audience, rather, appears some distance in front of the foil with no screen separating the

virtual image from the live talent. This allows more accurate latitudinal positional reference (fore

and aft depth of field upon a stage between the Compare and Performer, left and right positional

reference relative to an audience).

The art of using parabolic reflective mirrors for display of virtual images is known. The image when
viewed from a certain angle (albeit limited to a rather narrow front-on viewing angle) nevertheless
appears to be floating in mid air. If the source image is 3D, then the floating imagé appears 3D too,
even when static. The limiting factor for parabolic mirrors is the size of the mirror itself - being
limited to the limited size of casting tools used in the parabolic ‘bowl’ or mirror manufacture.

The distance between position of the virtual image and the foil apparatus (i.e. how far image
appears in front of the foil) is determined by the depth of the mirror or bowl’s concavity as well as.its
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In other applications such as retail shop windows or museums the parabolic mirror is arranged face

on the viewing audience.

Conventional TP cameras attached to monitors do not offer features required for the most
immersive of TP experiences. The signal image has a very limited positional and movement sweet
spot to capture realistic virtual images —in a narrow width band of 1.5m and a maximum distance
between lens and subject of up to 8 feet (2.5m). The cameras do not carry adjustable iris that could
be electronically controlled to adjust for variable lighting conditions {as might be found on a
theatrical stage or used in filming subjects of different textures and colours). The absence of iris
adjustment results in images looking too dark or appearing bleached out. Incorrect or uneven
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i mage col Qeun iktyinRsd SdPBIr Bheredisis @rat an interlaced signal (typically 50i/60i ~50/60 frames per
second (fps)), though only half the horizontal resolution.of a 50/60 fps progressive, has more moving
fields per second which to the eye appears to offer a smoother motion at the same frame rate. This

is because for the process of displaying a field of video an interlaced signal is consuming only half of

the progressive _signal’s bandwidth.

Moreover Progressive HD looks less realistic than an interlaced signal when used to display realistic
looking virtual humans using the foil peppers ghost technique. Progressive HD images appear flatter
to the viewing audience — like 2D film images. This is because the image is composited as a whole,
rather than being interlaced. Interlaced HD signals of at least 50 frames per second are idealas a
video standard for motion virtual images using foil projection. This is because an interlaced signal of
50 frames per second. has twice the time based frequency compared to progressive 25P (despite the
same bandwidth). Text and graphics, particularly static graphics, however benefit from being
generated using a Progressive signal of at least 25 frames per second because progressive displays
the complete frame of video in one unit of time (every 25" of a second) versus interlaced showing



colours like brown that include reds) insufficient [ighting |

cause notion blur. Correctable using brighter |ighti ng arrgngg\r/rghtssa;zg

faster shwoter/®peeds. The | ack of zoom adj ustment (nmeciramicrzboo/sbgset roni c

or otherwise) restricts the field arel2 the lens can filmthus restricting

camera placenent (to the busy sweet spot of the stage entrance). The |enses

found on existing TP feature a zoominsufficient t o filman area any

bi gger than a 103" nonitor. Restrictive novenent reduces realism

parti cul gyst paiffa@bmplete Frameavereso”of a seownid regultingties pragrassemtisnakrfiedively AeubtiBuci ng

for C&P UpWelEHEErSRRAR M orh Sidutias,isRBpdr batinenselyes frir stdgrimpes fTorsrerrv era

tsﬁ‘r’gbaﬂeys%drfgreﬂﬂ%%rl HrmirB¥h B HBisBEbnbNEd. THaaramaFaRE shetd sRoshinotighef thect i vel y
Iace?rentfa‘cltﬂgtns ogg?ew?r;[t. egli:el ceR%\Qﬂb%%asq tf@@iﬁﬁné%%m Bﬂ_r&rhﬁ) t8 66 RIhes £ANET A

p neeis; dexibre A canera, able, o0 WOk Widiibst ety of

pr of essi cREN.ZeigINTRgREEYmafeRd QUF PRIEP M THUL Ter Speeds an multi - video

st andar dsframseibad stsendisrud Refrpestidealdng 4t AISE T RE™ L& 'rng?(ioré‘f)r(? "8y La of view

i ght i NG Wduisbealghewhangio Pest s srevrsl, by Brafieal cammseseipioF cafeyutte 2MY°s

spont anei fo secdhdCiAEAERBectaated atecwddldl tamfoerbe tratreniturvip codsd e4ing (HERIXP50, HDW

790, F900Ry AL erRleibvidh ift Parkd i@t fe bighfed FPBRbenpirogiesisss myverienbi t 422 col our

streans at 1.485 G gabits/per second and F23 which is both a single and

dual | i nki, ERW SR 2 BREAEHING I5R shisttivdiddh qelitpuide srigfegasrs leat with @iugabebi t s/ per

second. These sE@%&QJ’a%eYét@J £ SaPe BLtwRdrOb UL g0 fr5ed bérSeddsd (G) ibteeladel cgBblesi gnal

at 50160 1f s 0 S Rl GO0 Y DK 9:046 pEATR R ritledie  he

. j - afl cam.and R - »
resol uti ofr Mg iedref ViBROIRRREY: B?.m rT‘lécgre e%%‘?ggg@ggﬁgi*?ﬁﬁﬁ'%%esﬁfgg? ﬁKcapaci ty
demands peesehiesapd euen §19%emaft @fttced, it is common for these caneras t o

filmat just 25 f i i
Lt BO T r ivweuBho G oahe oG AB1e g et R Red] FIEE H  Baftims eoond. | 77

PR aakccboaia IR LM AT S8 R - R
Progr essi veirstilgnathscapfefariearas prdedigstmprs toibe eangiptiey rmpie'&yiatitaf fages when
conpar ed Wokhmmasietd eaciesmentdigns sewtiuchastseuttts speedyetpardneso ProgiemMeB §PIEY | sp
edges. Cop]\éﬁf}y”gﬂn@hnp]s_systens di spl ay seated i nages upon a 50" screen.
Movenent I's [imted, thus TP codec using 1080P as the video standard (such
as G sco TR) cahidRGeSsidqpands asdalif to Rrfogtiesaihireth¢ld SysemdEbe gameraisigi ted to

?:?S' i Ng Bl 86# foPLHAdn sSUDLIREH PEFRVIREPENE lensTiabisior relathe cathis dvezierforver same f r ane
si gnal Pr_?_ rréoﬁﬁis' V& Wl e‘é@é lgqe'dé\ﬁ of thk R clifiauBandw dbln afigan Thaserkaced

frames pert&EHAE :
S B0 1 he mrsgressara TSl R TR o GE e R R T, OF B
appears t key tofiftermizingsshowtdsbsm ¢v8llon at the same frane rate. This is becaﬁge
for the process of displaying a field of videg an inter] ~signal is
consum ng oA p@pepfaqxqe of)qiep[:tH@ sﬁg@fé‘?\ﬁgg?g@g ag flla %ﬂ isl Iué‘ﬁrei's %&f%?fgg}[\)/?lzg or
Progr essi werféiDed wikegth¢ auslisngesyp lingtis jest bHARtNE NG orﬁff@,siag%fgar ¥ éﬁ%ﬁan\?ﬁl *used t o
di spl ay r e@hihgthé Bre Presenter is positioned at least 5m away from the subject and angled corresponding

to the angle of audience view. By way of example, the angle of view is ideal when the viewing

audience are able to witness glimpses of the shoe soles belonging to the virtual Performer as he or

she walks about the stage. However it should be noted that in circumstances where the camera view

is shooting through a foil in the design shown for a pair of mirrored TP rooms, then the lens view

must clear the ancillary masking of the projection pit enclosing the reflective ‘bounce’ screen.
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Raked audiences benefit from viewing Performers upon stages that are also raked to the
corresponding angle. See Claims 11 — 14 Musion Patent Application GB 0625525.1 Video Shadowing

concerning arrangement of a stage usinga height adjustable audience chair.

The frame size of a camera lens determines the field area sent as SE. Broadly speaking, in order to
optimise field area view and realism quality of subject matter within the frame size — referred to
hereon as Plate Shot, should correspond to the audience viewing distance in a way similar to
projection lens throw described earlier. Once the Plate Shot has been determined, the camera is

ocked off i.e. the chassis does not move during operation.
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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
z00m 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/individual audience members
whenever needed. Cameras and microphones arranged likewise. Fig 7.1 shows how an auditorium
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upstage of the audience (and thus invisible to Audience) such that a virtual image is created from

light reflected from the screen, the virtual image appearing to be located behind the screen, or

down stage of the Presenter.

The video screen may be a conventional LCD/TFT monitor panel. It may be attached to the stage
truss framing the foil screen and positioned in a substantially horizontal fashion, screen angled
downwards towards the foil (in a similar way to the 103” panel fixed to the foil described earlier).
The video signal from the monitor appears to the live Performer or Compare as a peppers ghost
image floating directly above or amongst the audience participants, yet the images are entirely
invisible to the audience. This is similar to the earlier principal of a camera shooting through the foil
even whilst a virtual image is masking the camera’s presence.
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entire audience fed from the on stage TP camera. Another image could be of the individual audience

participant fed from an add.itiohal camera positioned above or within a specific audience seating

block close to the participant. Using a suitable video processing device such as an Encore or Spyder,

the video image could appear upon the RPS as a scalable picture within picture — thatis an image of

the participant within the image of the entire audience. To assist with maintaining eye level contact,

the precise position of participant image upon the RPS could be referenced to the participant’s

position in the audience, relevant to the onstage position of virtual Performer appearing on the BS.

Another 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 be 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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position 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 foil to correctly
illuminate the live talent being filmed. This lighting rig may be free standing, arranged as disclosed 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 akinto a 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
between live and virtual stage Performers and Compares. At least one camera and display screen is
required for each stage. The object of these 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

4x ETC Source4 (50° or 25-50 zoom) ellipsoidal spots* on lowboys/turtles (lens height to match
height of studio staging)

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

* Alternatives accepted: any 750w HPL or 1kW/1.2kW tungsten profile/ellipsoidal spot with beam

angles as specified

2x 4 Bank 4ft KinoFlos (tungsten tubes) on goalpost over studio staging
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spill onto the wall causing the black material to becone grey), a

bl ue- scr egR\G|ELPSE HRRINDALKAERP and floor arrangenment is preferred. This
is because if the black curtain is over |it such that it turns grey, the

clarity ofthé kg tightingthe et bis-sGRITPIMETIBChbIBAD HateH kiRlcbiburabaptndutne | mage
outline h in@enfsi%%& Q‘rag% oWﬂé @ﬂtiﬁﬁg%é §erstonqm}f'isrbEMQ{rar’smgttJ RS ReSBR. nfdd C- The
prepar ati M a(?\[\m?er%lf W3 s%ﬁ{ci‘?@\% ) bﬁgarcﬁgv%d.%lé ggtrclm Esqgmgg%gr%bgro?égﬁ thp all enges
intime pre a,r§ ron an ,%érac I ca COQSItdeI’a[hI prs_dur | n% _é"se. rhstly t he
time and &?Eeé'ﬁ ko firstly Og ggast 2t he Sy ErtePefnt [AF e "edlentdgeaien s vOtt theur f aces
coul d i n 8o Barsloyr weewet WEhashivaatihessipurternpreating OERS Boleannisineage.

sur r oundi Aggha arthod wdilld be tootsé mgvitg lights tedightithedive mleetnt Per f or ners or Audi ence
Participants. A further practical consideration is that if a screen is

pai nt ed bififeise pfenpvina yashiilte weuldieeagiustpenipersier tofish thetive falgnt 4sped dithes t he
col our bl mejonsrelierhd withdightiviglubinggepeanantannsiigthdslagyol oring thaingpetyehlishi dn the oj ect ed
usi ng f oi lijetalddidowathe cdl@mMicdhpebdtare it @mpd Ll Egngeraniihde wilDbeQErdatd nfismatth in t em
bei ng fil pgéli{RpeRERSCRIBlhORNMlelusddARE nfaMdR AlHsth R BbI6F BBmpERRurs 4TReil SSUES

apply U 0% Gfi&ahn éﬂcg&;{ﬂu{ lﬁ%é@g& atlgyegsiép/ll#éﬁegﬁ'osénﬁ \A)ca&q?gtts haR ap.e

expensi Vei (t)er ra'tercripcglagr iXi ?teOtum cya Omlélt In%n eYivou n ce i ﬁwgr 0 ue avir t ual
bl ue scre&n e8hVi T SAMENES By “art %gl WG & ShG ThE Paer Y et 1°°8"gr ey si | ver ed
curtai n WHTPRraRRoranee] Hade Gifacts mIkeihpasticylarhesydabie tp grigncp ife solpyrimReraiyre t i ght | y
f or med bl QEWpEDdh¢ vgRedthi Bolegsaihigidents o aut omatical |y key out the background
and isolate the subject matter in the for e%r ound. The curtain is
unobt r usi $eotagTQleRERGeE the detiingdos e liystaga PIprgt lthe Tt g MReHANS abjredingthe i deal
i n pepper 8lugdnes tenthr o] e sthgarsp thet ta holbgsprhistdi¢nd enneers to stand ofitdiom thedeaghidropf | i ght
spi | | fr ommdthgbfopmasmeat hork ffelilg. Agaig ttisspossBlidte urgedprie Bghting @wBri@m tkik ot hi ng
film perf egtdon. eaip-igh@eitRd bachtiroplditre s&Bd With fRBr heunRalphi Gk, RElidg shie@fer red when
the film n&ero@f?x@gehi@lﬁs Jllhrﬁhgt@%e%%%@hinME(hélmhl{c mt Qs%m lighting will overpower

the holographic projection and take away from the overall effect. Care needs to be takento also -

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 LED

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 environment. The LED lighting can provide a static colour changing

facility with the ability to alter the intensity; this again performs the same function of the moving

lights.



depth. A nodest lighting arrangenent |ights the roomupstage of the foil to
provide the illusion of depth for the virtual imge. A nore substanti al

| i ghting wogoimnoaszn anged downst age of the foil to corre@CiryGB2000308%at € t he
live talent being filmed. This lighti¥g rig nmay be free standing, arranged
as disclosed in Fig xxx. Preferably the lights will be retained by a truss
frame, possibly an extension of the foil truss. Two roons arranged in this
way With caneras and vi deo sources networked in a TP configuration would
provi de afhedightingiobtie bveziiilinnce elemantgf tiafP b etathshiomertivd rlemenittethent |ife size,
life |ikeexpgdadnce. iTheempsh prartizeltayieoddsgamusnénd amiiober bisrusese aboge the@adience isudhenot e
parties. ¥hesition el yauehrerdenesteciaang ight prodpdkilighisheandiench eigaedsomblereyglisde
necessar y threthe rarrcerefap cani pirk entae eilobrtivier weesn ub taperaghel 2od ¢ widakerstraget.

Per f or mer Yowpged/d @enpraif@iow spqts fodraividualiydishs amemberahidie didignkeipatdbe eadagrapkic r equi r ed
for each stlenykas aTirsifiohjesest inhe. quitices apd ASVENS). Aseven pong Peviicdemetbesyatdde

posi t i onato ysefmeyiegrpetligits yepepredonsyeses inp eltalitholrsintyip providethe seepitdgefent has
been det aiigheids asdhd folow spTe frane rate/ data rate/ encode of these signals may
be subject t o the greatest conpression if limted Internet bandw dth

requi res tSkegmaiighticg fsefesibly emboviiss thelidbwing hasigeguiment:not vi ewabl e by the

audi ence. The caneras naybe positioned anywhere conveni ent, but desirably
they w || Libeinpossikti oned at eye |l evel. The screen display may conprise a
conventional nonitor panel, rear projection screen, an optically clear

refl ectivexiacboosr a foil parabolic mrror. Black curtains would be the
nost pref exatak eooackdrop to filmng each live stage talent and in certain
ci rcunst angemc8d®s sil vered grey screen arrangenent could be used. The

i mrer si vel1eRripgineence for TP is conpleted by sel ecting, arrangi ng and
programm ng the correct lighting configuration. The key areas t o be

i 11 um nat ed 3zme IPhae sbveag disainctidodckwlietogx Wamp hhaBSufpie provi de dept h and
contrast for live and virtual talent), the live talent upon the stage (for
i ve audi greeampi-everacibitP canera for SFt o SS), the live audience at BS
and the | hxespipsp@rdrer at SS. A range of lighting is available for each
application. Overall objectives are t o present an environnent of inmersive
anbi ence §x@oh Ben v@wdgepveral |, a conpel ling m xture of colour and contrast
on stage ardosofif Bokkybidsl | um nated |ive talent on stage and audi ences for
shar p, reakegsispie pbfxamed ASFs. Conventional TP lighting is able t o
satisfactorily illum nate seated live participants for the canera | enses t
o relay sBajidspEbiate@ase peR HD nonitor screens. To light the live
Performer in the Source Studio a nore consi dered approach nust be taken.
The human cémgirsenyfHowisher prw posersnb/3lor B kHobing 10&)/®6sre08d/6difsy.odiayvied@ddi nt o
two main parts (head t o waist, waist to feet) but adds |eft and right
control fetandahbledsack of the head, face (shadow fill) and hair fill as
separate el enents. Lighting a human figure for a 'holographic' effect needs
t o ful fi Matthko ol | owi ng criteria: Be bright enough t o capture subject

detail in a uniform manner w thout dark spots (otherw se i mage becones
i nvi si bl ePelprisgiB&lSpears) or overly bright spots (image bl eaching). The
l'i ghting shogld Eick

Tripod (tall and short legs)

Battery kit/mains kit
| 20 inch {or farger) 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} sithouette 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)



out differing textures as well as cast shadow across the subject
accentuating formand the passage of |ight novenent across the subject.
Back | i ghwo=houlod42iorm a ri m around the subject outli nePCO/GBRROYOFISFDI Mage
shar pness. The col our tenperature of 20he |ighting upon perfornmer should
when appearing as the virtual Performer on the BS yield a skin tone that is
natural and natches as cl ose as possi ble the hue and col our tenperature of
t he skin tones of S|nllar skln types performing as |live talent upon the BS.
Li ghti ng Peppera GRost £} gl oul d desirably include the foll ow ng
conponent s: 5x ETC Source4 (50 or 25-50 zoon) ellipsoidal spots* on high
(14ft) stands 4x ETC Source4 (50 or 25-50 zoom) ellipsoidal spots* on

| owboys/ t BP1er%s (tens height to match height of studio staging) | x ETC

S 4 (36 5 50 | d t kl i aht
*Oxlr tcgr ngqu?géoﬁd\é‘éc’ f‘ﬁﬂe ng L iR Ohﬁ UCSr Pf?b(W agféfgﬁ/\?P n\gd §mag%nha¥ g.packlig
profile/ efu|lf||s§§q)'qe@j1a|cal§bql)@esmp q{ewémrgh@ﬂéeéwggm 815E tatiop gy tfg) Es@ﬂﬁ@ls&f t

Ki noFl os (aptungit evastpiyeniatanentgotdbpbseroiedeReleyeniglements ghirg2kueklpgktr esnel s on
regul ar sbharfsuneptiactivllightigdrofhhancedhe ghofeftersimage; faracteolpFdalandg; hinjmugx 650w
Fresnel s QBtdnM QiRdd: HEd R/ sAuts@b sk @feQbarhad gzhatddesemhd thé duagsceand

Char i ﬁ b,EN efine; %Eemscostlsmgcv‘:gh%fto £k theltfnt, i@rfé’rﬁar\éﬂ(nb\%‘%enl@h@?%mb &E@jl )[’)I/ ; ?am
core sheefs a

o Eo s e s PR i o ARG Nt DL BT Ot HE o O woofihed | O
lighting tW& inaMHsioaPEstntdiin-stage is to have the ability to match the
colour te erature tensity . and an t he person

that is bél eﬁ’@f“ﬂ@éﬂﬁr‘?‘{]f 8 iuggtf' g eat gre {i CorJorthf?ve qu'lagbgerﬂ%c’t]g%be of ways

whi ch t hi &ngapenirlly siefreved. One optlon is to use a nunber of static lights

(generlcs% to firstly be rigged at the correct angles to light the live
t al ent fudig | ights would then need to be colour corrected with gel t o

match the co 'OUfro%ess!T?% (A1 & hR J}g&.l?m@gu &Pérrzg%‘a cre8h 6ty cOBRfdhed woul d

be to use novi ng wash

lights V\DEHCG"??HT@E%I hﬁ@f"l‘ﬁﬁmr‘g 'H?Feé'rpr? Hcﬁﬁrﬁ‘ﬁ'ﬁsaﬂ‘f@“ﬁ”?’reu aI ent as one of the
ey or problens ting usin ner i nter LoPr i Ng

t he int engfrfevq sggvle?t]q \ﬁlhiwglgﬁp%cﬁlc rquUIre%‘ieg?S orm%'gnc% (i%ggl%oé SDUE ﬂ@{-t a?esaevglgaltjalﬁ)e it

et 5. | P MAPRSEPSGA SERGTEPNAF38° LI IOV BBTEH R STHECER P g SO e
tenperatus®ese. If noving lights are used they maintain a constant col our
tenperature as their intensities are reduced thus makin e ch a |l ot
easi er. ATege3thaeepgPIapiPaRkgEN Y it 15Esentizhio 82 %nhs PP EYI™y ?%H‘CgB‘ftEﬁ’ﬁ? nﬁ‘? P#g system
usi ng cyanand tragrekdreund plati dsgpeamfounddamiveria e vithost h@&'bﬂ t@(ftroduce 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 allows 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 result is
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 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). S

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 wsxble to the camera.
Although the height of the studio stage need not be the same as the show stage, the difference is an



tenperature orange). These effects make it particularly suitable t o
bal ance the col our tenperature between the |ive and the hol ographic
tal ents. woabtenw7eienent of the lighting for the |ive sragsBi@msossoof the
TP is the inportance of creating the 211 | usion 'of depth on the stage so
that the hol ographic talent appears to stand out fromthe back drop and
therefore becomng nore lifelike. Agai n it is possible to use generic
lighting to Performthlsfunctlon |.e. up-lighting the backdrop of the
stage wi t #STHYHRU RS RIEdIING Hie h&'é"r‘fé’“hﬁﬁ%{“eﬁ?g T‘é%ﬁt@';getalﬁ%ﬁvoﬁéh@“”éﬁ" *hése || ght's
i |'I'um nat emehwendlrestudivdloptd atiirye helcomeetlppieht tal ent as this lighting wll
over power the hol ographic projection and take away fromthe overall effect.
Car e need® "t Hheots gildwovethgreserdng slreend hagprarineount Grtaterprd espestictly consi st ent
t hr oughoutreatdvstudiosiwutrigpeaued- Beafin ming theitbe eond Wil bereekedtided st & aghkeveldsiher agai n
t he use Ofresepratisrchnh eddy axarsieoaisdusall bd Hegldt 8 peafasidial sosreidednkdid shohi useddi t i on
of LED bagiiofusiitaRtrdpRénet RBcokd vid d53H-or fHnAHNANRACadpRpHSENg NDVINg | i ghts
and LED technology is that you can alter the intensity, position, colour
and t ext utnetequipmehiisghzop to avoi d the position of the hol ogr aphl c tal ent
in the live environment. The LED l'ighting can provide a static col our
changi ng fadnllivd action it burtehey sabi ih full yligh Oefaittoe (1920x@080N tFenstdrded sédukeseggai n
perforns HitamaABCAMSAGlusaendbin HDEDIRENE! prgvitidddgiitiise tFavemissiglaithing safiecttoe |1 ve
audi ence ehaneidewioptnbe afPupdatiagghot her i nportant elenment t o the TP
experience. The nost practical method is t o suspend a nunber of trusses
above t hecameehs esrereorilyussdigl: a position that you can adequately front |ight
and back {sogDW-g0PqHDNVEIO er oS HDwasSriisil Bolf@sebsdiso t hat t he camera rel ay
can pi ck ohy ymopbeo/ketifraherata) cl ose up canmera shot and a wi de canera shot.
You coul d-ralcsosausiefrdned heswosdipab@st) o i ndividual ly [ight a nenber of the
audi ence that the holographic talent has a specific interest in(i.e
guest i onsingfigteafismMErase) (S0XE0. SN@re wed # tpd meducaahe mat ifedkewatiod. Bregréssice use
novi Ng s patdneg@intagessatk paridedeet abd fisg@s in a plurality of points t o provide
the sanme style of lighting as the follow spots. Stage lighting preferably
enbodi es & hygoth edchoddhngerlbasedtoectutgan@ph blubwightd shgrtddesi#ac bxcovirg t&00' s 2 x Mac
600" s 2 Xndvbble3Bha shutter Riexdd chin bretededwiBZBmpndR asecpower di stri buti on box
with 6 x 16anp | phase outputs 8 x 16anp - 1l6anp Cables 4 x l1l6anp Splitters
8 x 10m 3pden sXbiRintabt @& $lagk cxush (Masteb plack tONMr Chiolbeisg the black threshold above the

video noise 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
effects 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 (tall, baby and HiHat) should be available as the camera height may be very
low depending on studio stage height and audience eyeline. As the shot is a lock-off, the head needs
to have effective pan and tilt locks. '

Monitors

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 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



4 x5m 5pin DMX Cabl es Basic Spec /black figure version Canera: Sony HDW50
or HDW90 or F900/3 or Rshooting 1080/50G or 1080/60i/59.94i as required

St andar d Wensiodar42e box Polarising filter Tripod (tall aou/cH00%05D8s0S)
Battery kit/mains kit 20 inch (or larger) HD CRT nonitor Chrona background
rig as suggested by studio Notes for bl ack-clothed subject: Suggest

bl ue/ green screen as figure has to appear as solid (unlit) silhouette at
start Add 2x 8x4 white poly for nodelling Add 2x 2kW Fresnel s for above Add
merory | i ghtiéshdptalle skistandddiesser: by, hakeum clothes; glispseprops dsingfhing is hideen wief onm
screen rig)Regpes-gze@idsiblack kckgidung Cui del i nes General The aimof a Mision
live action shoot is t o produce a life-like, high definition video inmge
that best fulfils the technical and aesthetic requirenents of the Mision
presentation system It should also capture the nost appropriate content
for the prghtiegt. Relevant elements include: a true 'black' background;
effective lighting t o enhance the projected i mage; correct colour balance;
m ni mum nsthiogah it reeonherderd ithatdhe isnting fellgve tha Pesispericribgd Rian, sreuitipe @’8 rer a ’
hei ght t shoulepe esaert byttheDafudieing thealyeddriideasand Bierconpeptot B8 PIRIfE Scont rol t o
suit the gialged at tegid-pridtiuctibstgaomwrtaib enedindsshduldphdweeerjresjlec tnedectavag e,
realistic interaction with graphics or other elenents; make full use of the
el ement s Higowrexdge@ateuback/rini lightzgivebith prjepeébmet ehined brighigesyehdapness. It

produci ngy @ biuabd e paraGEort of@ 3piexgt.ecord or for live TP transmission are
fundamental Iy simlar. Studio Booking a prof essional studio with its

anci | | ar yafragidkd tighe seciriiglie amnrie wplk ricdurie thedroawfillipvel combirettodhesideaneérin o
concent r af & ShphaiiRs e MiRGkimansign.ul ti matel y produce a nore satisfactory
result. Certain subjects will have specific requirenents - for instance, a
car shoot atiglivtlofi@Styedipie’ rRamatheahinen lisrwithifnderbest eppeofih@it gteafitingthe on a

st age. Thgoofy_ol | om ng assunes a basic scenario of a 4 - bmw de stage. To
create a good bl ack background it is essential to have the maxi mum di stance
bet ween t Bsk asd RGPS hair can be lifted by adjusting the height 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. Avoid 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 shoes 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 light. PAR64 battens are an effective, if unsubtle, supplement to the lighting rig.

Eyeline

It is important to understand that the subjectis photographed in 2D. As the eyes of a painted
subject ‘follow you around the room’, so the filmed subject looking 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.



and the background bl ack drapes. Around 10m works well w thout having t o

i ntroduce too nuch negative Master Black control (black crush) via the
camera nmewo svar4rgs. The barrel distortion (exaggerat edCpaBRp@sIsse) of

wi de angl e | enses shoul d be avoi ded, Bhus a caneral/stage di stance of around
10m needs t o be achieved. This allows a 22-25mmlens (2/3" chip) t o cover
a 4mwi de action area and the distortion is reduced. To replicate an
average audi ence eyeline, the canera generally has t o be set very |low The
resul t i satohadla allatvs thh earedsosheotiiicdeiahtdeke detanmingra dkig rabefrieto Aesedry the siovbe 8. 5m

hi gh. To sk nbibe, thé fadciegblidenat eyelie, the@adio amgheightatd fhe attiv@ditapecé the t her

si de of tgﬁm§5§ggxh§apeeded | deal |y, therefore, the studio di nensions
woul d be around 20mI) x 10mw) x 9m(h). Bl ack drapes to back wall. Bl ack
drapes t o floor where seen. Sem -matt ( e.g. 'Harlequin' dance floor) or
high gl oss surface t o stage (a stylistic decision)..S Sufficient power
supply for lighting. A Steeldeck stage or simlar gives the subject a
spaci al boundary t o work within and should match the di nensions of the
show stage or the projected area whichever is snmaller. The projection
limts should be explained to the subject and markers set for himto see,
but are not visible t o the canera. Although the height of the studio stage
need not be the sane as the show stage, the difference is anessenti al
figure in calculating the height of the camera. The stage al so avoids
having t o set the canera on the studio floor t o achieve the correct

hei ght. As nost shoots will involve the recording of sound, a properly
sound insul ated and acoustically treated studi o should be used. Bear in
mnd that the sound will be reproduced at a high level in the presentation
and every extraneous sound will be heard. A professional sound recordi st
shoul d use high quality m crophones t o record via a boom or personal/radio
m c as appropriate. Canera equi pnent/settings Musion |ive action is
currently shot in full Hi gh Definition (1920x1080). For recorded sequences,
HDCam or HDCantSR i s used and an HD- SDI signal provided for live

transm ssions (this is subject to continuing devel opnent and updating).
Canmeras comonly used are: - Sony HDW 750P (HDW50 for 59.95i)/HDW90P
(HDWF90 for 59.94i) - Sony HDW F900/R (all frane rates) - HDC F950 (al
frame rates t o HDCanSR) Interlaced frane rates (50i/59.94i) are used as
this produces the nost |life-like notion. Progressive scanned inages | ook
too 'shuttered’” and filmlike. A1/60th second shutter is used t o reduce
notion blur wthout shutter artifacts becom ng too noticable. Hi gher
shutter speeds can be tested with slow novi ng subjects.



Use a small anmount of black crush (Master Black t o -1 or -2) t o bring the
bl ack threshol d above the video noise level. Turn the nonitor brightness up
t o reveavothw/moizse and the effect of the adjustnent. AReoiGB200ushEsNg
shadow areas of the subject. Standar®4 enses (e.g. Canon HJ21 or 22) are
favoured over w de angle zoons. Prine |l enses can al so be used as long as
the caneral/stage distance is not conprom sed by their fixed focal |ength.
The effects of too wide a | ens angl e include: enlarged hands when
gesturing; enlarged head or@ggnmmmgmnera hei ght; the
appearance of growing or shrinking wth novenents towards or away from
canera; bowed floor line. At 10m a lens of 22-25nmm over a 4mwi dth

subst antF’@PF‘}ll-lleduces distortion. A high quality Polarising canera filter

i s used t@MigraPR¥Ie specul a reflections fromeither the floor or subject
(orientat? 6ambya experinment). A full set of tripod legs (tall, baby and

Hi Hat) shéMothitbe/ Risalayabl e as t he canera hei ght may be very | ow dependi ng
on studi g6 Spagter hei ght and audi ence eyeline. As the shot is a lock-off, the
head neegs ch@edByewahifantis uel Pateodmshts iddtAwdic ksd VidsaiQuwpws The qual ity of HD
phot Ograﬁb‘Traﬁl%B’é‘ﬁninQvaIx{t&ﬁeﬂ, 84198its oF RediopVejesct i on, needs t o be assessed

wth a VE? ¥o é(f9§o>9%%. 86 2RE TR W putLadiohidiohd VideplGaguter a mar gi nal
error in,hens Rgc IS Wi not be apparent on a 9 inch LCD nonitor. The
essenti a? Faneters of lighting | evel and bal ance, focus and fine detail
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addressed: hair, makeup, clothes, shoes, props as nothing is hidden when
proj ect eWigurtd:3i ze with a bl ack background. Lighting Al though it is
recommended@ddbaBokhe |ighting follows the basic proscribed plan, the

resul ti ng4 mieek Ligiets! dates, Corepieadotby the DoP t o reflect the director's

i deas an%tﬁﬂ@ergqqﬁ@q;asgd CbRectpr 0] ect as di scussed at the pre-production

stage. Gkt B, }; del i nes shoul d, however, be taken into account. Slightly
exagger at, %@5‘%&? L.Lght gives the projected i mage enhanced brightness
and shargﬁ ) a]’SO0 encourages the perception of a 3D inmage. A 'rounded
l'ight tecC '0(%2% P45 wel | . Reduci ng the front/fill level conpared t o the
si de and 4GAdep

light' negrMplgiplorer foaMaHEs

i
0 hasi se e,[t he t.hird dinension. Atightly slotted 'eye
tr%ﬂ?} TRRYHSYF t deep-set eyes without over-filling
t he body.48C%ighel Haell gPeesiiomair can be |ifted by adjusting the height and
posi ti on 56fDérmatiplesertfionduklisionf d raspEssioss .
59 Bidirectional Communication Connection to other Codec Boxes (Example Connector:
TCPIP)

Figure 2.1

54 Silver Drape Line for Chroma Keying . o '
56 Reference Monitor for Displaying Graphic/Documents or using Picture-in-Picture in
Projector

58 Optional Camera

60 Person

62 Stage

64 Projector

66 Projection Screen

67 Light emitted by Projector

68 Foil

70 Hologram ‘

72 Black Draping (MATT) to stop flaring camera from foil .

74 Monitor (Small Monitor to add Picture-in-Picture next to Film Talent)

76 Stage .
78 LED Ring for Cinema Keying
79 Black Drape



The fl oor |evel Fresnel spots can help t o fill deep shadows caused by

| oose fitting clothes or unbuttoned jackets. If the lighting is too flat,

it gives wbeoiompressi on of cardboard cut out figures (dipsTieB2Déwos2B3). Vi deo
acqui sition does not |ike highlights 25 ensure that bright areas nmaintain
detail and do not burn out. Avoid using DCC unless very carefully
controlled. Pay particular attention to the | egs and feet of the subject.
Make sure both are clearly defined - even to the extent of insisting that
the shoeg,arg.ghanged to make themvisible. ‘In certain - mainly nusic -

si tuations, e design may require additional colour washes. These are nost
effectiv%,as i,nand side light using a limted range of distinctive

col ours. Tfidke a substantial inpact, the intensity of the heavily

col our ed83 { ARl he sufficient t o show above the existi ng rimlight.
PAR64 baff Bacied HologfPective, if unsubtle, supplement t o the |ighting
rig. Eg &bidtagelt is inportant to understand that the subject is

phot ogr agRédgi n 2D. As the eyes of a painted subject 'follow you around the
room , so(tided Waitenat istdaplect | ooki ng straight into the canera | ens nakes
eye cont ggiviwdiddERIeReraosl Tensiohed midimace. Contributors often have to be
coached ioRtQoANaskq@BH) NY the roomas they would in a live situation. It is

essent i aly.t gt phie rel ative eyeline height correct. If it is wong, the

. 6 Rig P : .
subj ect \%I S%r(B ohhe key audi ence nenbers to be | eani ng backwards or
f orwar ds. S{ i) _ t he canera shooting height to be determ ned. This
takes intQ ht the show stage height, the sel ected audience eyeline;

the studil80EEEFR hei ght and the relative distances of the camera and
audi ence. REFERENCE NUMERAL KEY Figure 1.1 10 M crophone 12 Canera 14
Moni t or /FigireplZay 16 Speaker 18 Codec Box with Audio and Video Inputs and
Audi o andO0YiStepe Qut puts 20 Transm ssion over Internet, Satellite, or Radio
Waves 22 {0adessoBox with Audio and Video Inputs and Audi o and Video Qutputs
24 M crophgmseBfeCamera 28 Mnitor / Display 30 Speaker Figure 1.2

108 EyeLiner Foil .

110 Camera Shot Lines

112 Black Material on floor to stop glare/flare of Foil and Camera Lens/Image

114 Heads Up Display

116 Image from Heads Up Display

118 Pepper’s Ghost Image from Heads Up Display

120 Camera

Figure 5.1

122 Leg

123 Leg

124 Parabolic Mirror

126 Masking

128 Mask .
130 Adjustable Arm for moving Display Device up/down, left/right, in/out, to focus
image in required position

132 Display Device: Monitor (CRT/LCD/Plasma); Projection (Screen)
134 Perceived Hologram

136 Sightline

138 Mask

140 Person

Figure 6.1

142 Person

144 EyeLine

146 Camera Shot Lines
148 Camera



32 Codec Box 34 Filters, Limters, Gates, Conpression 36 Filters,

Ti me- Based Corrector 38 EQ Del ay 40 Ti ne-Based Corrector 42 Codec Encoder
44 Codec wecoten746 Ml tipl exer for Miltistrand Transm PeT@B2A®/Boggnal Feed
Connection 50 Denultiplexer for Milti®trand Transm ssion 52 Bidirectional
Comuni cation Connection to other Codec Boxes (Exanple Connector: TCPIP)
Figure 2.1 54 Silver Drape Line for Chroma Keying 56 Reference Mnitor for
Di spl ayi ng Graphi c/ Docunments or using Picture-in-Picture in Projector 58

Opt i onal E%l 62 Stage 64 Projector 66 Projection Screen 67
Li ght e oecﬁ\g‘ % tor 68 Foi'l 70 Hol ogram 72 Bl ack Draping (MATT) to
stopfl i romf0|l 74 Monitor (Small Monitor to add
Pi cture- |1 ure next to FilmTalent) 76 Stage 78 LED Ring for C nenm
Keyi ng 79° k Drape80 Canera Figure 3.3 82 Bl ack Drapeline 84 Perceived
Hol ogr aml@fiiEBtIag‘é

160 Mask

162 Mask

164 Mirror

166 Projector

168 Person

170 Light from Projector reflected by Mirror

Figure 7.1

172 Camera

174 Black Drapes

176 Perceived Hologram

178 Side Monitor

180 Camera

182 Heads Up Display

184 Foil

186 Light from Projector

188 Lights

190 Light from Lights

192 Light from Lights

194 Optional Ambiance Boom Mics
196 Optional Ambiance Boom Mics
198 Lights

200 Light from Lights

202 Side Speakers

204 Mask

205 Optional Mics on Front Mask
206 Mask

208 Seat

210 Optional Mics on Back of Seat
212 Optional Mic on Back of Seat
214 Seat

216 Seat

218 Boom Mic Operator

220 Boom Mic

222 Camera

224 Lights

Figure 7.2

226 Black Silver Chroma Keying Drape
228 Light

230 Light from Light



88 Leg 90 Video VIl on its back 92 Miusion Eyeliner Foil Tensioned in Frane
94 Front Mask (Top) 96 Rigging Point 98 Front Mask (Bottom 99 Sightline
100 Per somoBooumes4. 2 102 Stage 104 Person 106 Eyeli ne P08/dBzeévasessoFoi l
110 Camera Shot Lines 112 Bl ack Materd7al on floor to stop glare/flare of
Foil and Canera Lens/|Inmage 114 Heads Up Display 116 |Inage from Heads Up

Di splay 118 Pepper's Ghost Image from Heads Up Display 120 Canera Figure
5.1 122 Leg 123 Leg 124 Parabolic Mrror 126 Masking 128 Mask 130

Adj ustabb&ﬂ Hﬂ ng Di splay Device up/down, left/right, in/out, to
focus | requ ed position 132 Display Device: Mnitor

(CRT/L %g §H{e§£§ctl onM%ﬁﬁreen) 134 Percei ved Hol ogram 136 Sightline

138 Mask?2
238 Optlo S1de erence Camera
240 Projection Screen
242 Seat
246 Backlight for Talent
248 Stage
250 Person
252 Light from Projector
254 Lights mounted to Frame
256 Lights mounted to Frame
258 Frame with Foil tensioned in it
260 Projector
262 Black Mat Floor Covering
264 Stage
266 Light
268 Optional Extra Keying Light
270 Light from Light
272 Black Drapes
274 Seat
276 Camera
278 Light
280 Blue/Green Lens for Chroma Keying



142 Person 144 Eyeline 146 Canera Shot Lines 148 Caneral50 Perceived
Hol ogram 152 Projection Screen 154 Mask 156 Foil 158 EyeLi ne 160 Mask 162
Mask 164 Wbroovooi€6 Projector 168 Person 170 Light frompPragBeeesnnsossef | ect ed
by Mrror Figure 7.1 172 Canera 174 Bsack Drapes 176 Perceived Hol ogram 178
Side Monitor 180 Camera 182 Heads Up Display 184 Foil 186 Light from
Projector 188 Lights 190 Light fromlLights 192 Light fromLights 194
Opt i onalgef¥ral ance Boom M es 196 Optional Anbi ance Boom M es 198 Lights 200
Li ght f rQuilel 95 bfusidR Bvecn sPRBBK RS srodiRé a Mrsike, 2 denhitionaliedVinege taam Hegtont
Mask 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

'work' in a Musion presentation.

The methods of producing a suitable image to pre-record or for live 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 avoidéd, thus a
camera/stage distance of around 10m needs to be achieved. This allows 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 result is
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 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 professional sound recordist should use
hish analitv micranhnnes to record via a boom or personal/radio mic as appropriate.
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206 Mask 208 Seat 210 Optional Mes on Back of Seat 212 Optional Mc on
Back of Seat 214 Seat 216 Seat 218 Boom M ¢ Operator 220 Boom M c 222
Camera 2240L0ghos42fi gure 7.2 226 Bl ack Silver Chroma KepCmgGHW0eys028 Li ght
230 Light from Light232 Light from Li2ght 234 Light 236 Optional Side
Ref erence Monitor 238 Optional Side Reference Canera 240 Projection Screen
242 Seat 246 Backlight for Talent 248 Stage 250 Person 252 Light from
Projector 254 Lights nmounted to Frane 256 Lights mounted to Frane 258 Frame
Wi th FO%mL.%%hﬁﬂﬁﬁt/ké&iﬁés 260 Projector 262 Black Mat Floor Covering 264
glt ZQE %r sioh B ac66Bis HdndD ot FRuli Righ B¥finiGbn(1 EDk 10861 Féri reddhdddrsequebteght 272

¢ HBE?:% or HDCamsSR is used and an HD-SDI signal provided for live transmissions (this is subject to

continuing development and updating).

Cameras commonly used are:
- Sony HDW-750P (HDW?750 for 59.95i)/HDW790P (HDW790 for 59.94i)

- Sony HDW- F900/R (all frame rates)
- HDC-F950 (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 too
noticable. Higher shutter speeds can be tested with slow moving subjects.

Use a small amount of black crush (Master Black to -1 or -2) to bring the black threshold above the
video noise 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
effects 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).

A full set of tripod legs {tall, baby and HiHat) should be available as the camera height may be very
low depending on studio stage height and audience eyeline. As the shot is a lock- off, the head needs
to have effective pan and tilt locks.

Monitors

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 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 follows 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
alea snrnniracac the narcention of a 3D image.
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274 Seat 276 Canmera 278 Light 280 Blue/ G een Lens for Chroma Keyi ngGener al

The aimof a Musion |ive action shoot is to produce a life-like, high
defini ti onovoodo742mage t hat best fulfils the technical anu/Gestdnsosse

requi renents of the Musion presentati3on system It should also capture the
nost appropriate content for the project. Relevant elenents include: a true
" bl ack' background; effective lighting to enhance the projected imge;
correct col our balance; mnimumnotion blur w thout a strobing/shuttered

| ook; canr g o G e@hJ‘ e%r d\fell Fﬂuaﬁfme HloRGriiflest Bsthfar&y @lthdgde Rildfrart i ve
costuni NoSININ 39“5'wthl Eg ent, content and known benefits to the
proj ect IgMtiemeg |IS |c |nteract|on with graphics or other elenents;
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ever yon®atkangd gleey hei Sﬂ@ed'ﬁtetj Readivbingthe hgight 9P ?‘rﬁ?'b oP'sdFaE a0k o
sati sf adixwres. result. Certain subjects will have specific requirenents -for
instance, a car shoot - but npbst are a variation on a nunber people

st andi nghefioa leveltgenel Shas fanl Helndorit) degpstipdowssaysad belosted g 4tB15 %4 4 - 5m

wi de st agbuttohed parledd e a good bl ack background it is essential to have the
maxi num di st ance between the 'stage' and the background bl ack drapes.

Around 1QRe WkikSis 6 flat, Wi dives tiie Imprassien df cardborrd odwotfiguses (distitstin2at i ve Mast er
Bl ack control (black crush) via the canmera nenu settings. The barrel

di st ort o ENAGBRIBELb RRY IHRHEHts Vensurefthatibelghtarngh ealneais égaibiraudoghobleurn

avoi ded,,t RUSid BsifPIRY @lest ROPcHémhaRagoRE. around 10m needs to be achi eved.

This allows a 22- 25mmlens (2/3" chip) t o cover a 4mwi de action area and

the distor éérﬂ IJr% tgrﬁfyﬂngbe 198 ah&Rlel mF@sﬁRc@Wﬁkéﬁﬁe BetfliarNIRrigy&nede; the
in

caner a 331 ihsiQind That e s%gé%r QWhgelRE makSthen vishid. hat , at the above
di st anc "?’ ne ‘0t bghts at
the i de%n éegﬁl P snc snt a& t é)d n a F@q*ﬂh@ Pdltl-\’;?aﬁfgguggégtgaﬁ‘hés@g

| deal | y,™%*h G ‘6"raé ”"‘c 6" ¢ £ lflid Ghee i Fd {2 %H R JEOW( W x
am h |g|ng_ztcp<, the igtensity;o gV Plf)urggiso esa‘l (o) st exibti
Sg(m ). matm l(ghé PgRo4 q_qé_tfep%ﬁﬁia?]ek%éﬁ%g upf ?)su erﬁe [I?o fhle(?glgtmgsgr € seen.

face to stage (a
stylistic decision). Sufficient power supply for Ilghtlng.
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 looking 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 account the show
stage height, the selected audience eyeline, the studio stage height and the relative distances of the

camera and audience.
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A Steel deck stage or simlar gives the subject a spacial boundary to work
within and should match the di nensions of the show stage or the projected
area whi cNewero/ioz42smal | er. The projection limts shoul dpPoe/GBepddisoesd t o t he
subject and markers set for himt o 3ee, but are not visible to the canera.
Al t hough the height of the studio stage need not be the sane as the show
stage, the difference is an essential figure in calculating the height of

t he camera. The stage al so avoi ds hawvilsigst 0 set the canera on the studio
floor t o achieve the correct height. As nost shoots will involve the

recordi ng of asQldpdserre RisRRACEINMpRgNd i nsul ated and acoustically treated
studi o shoul 4 pgedsa8r geREAtingd 4h g that the sound will be reproduced at a
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| ow dependi ng on studi o stage hei ght and audi ence eyeline. As the shot is a
| ock- off, the head needs to have effective pan and tilt | ocks. Mnitors
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intensity of the heavily col oured sources nust be sufficjent to show above
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It is inportant to understand that the subject is photographed in 2D. As
the eyes of a painted subject 'follow you around the room1, so the filned
subj ect |wokbrigozs2nai ght into the canera | ens nmakes eyePCOMGR2009/080850
everyone in the audience. Contributoss often have to be coached into not
scanning the roomas they would in a Iive situation. It is essential to get

the relative eyel i ne hei ght correct. is wong, the subject wll

appear Eg the & %ter%l‘(l)q IS F&ﬁn in mlirﬁﬁ'e AHe t*éé‘%%mgéer%rtfoﬂ'b\“@«%ds A

f I 1o t ak t

account fewsa@'ﬁwt&tﬁg,%mﬁ&” el 5”% i &ﬁ%ﬂ@“’ﬁ '°;ﬁ?if%& tudio
Y"Q"Frﬁi"l eepralegﬁorﬁ(?@%n %‘f 6 cantr 4 Sl ence. d ai ns

st age hBUASHOLITEFED AR
1. Atelepresence system conprising: a projector for generat| ng an i mage,
a proj edfi onTaewerem of gpim e wheelly the i mm enerated h proj ect or and
generating athedfroie@erdsicaniaged tog '?%?'Imft(?l" ?ﬁ’&g"amer?ﬁdf’ﬂeé‘ %/% tE%tté A"MRage
gener at étdeqw’ ypmardiewpiEdhe pieiestonesreeRi@dgenerating and directing a partially
refl ect ed i nthgeproiestian acregn '&B@ﬁ't@ﬁ%ab%’ﬁé"er}’&?@qt% ly reflected i mage being
perceived by the audience as a virtual image or hol ogram|ocated on a

Vi ewi ng15t ag@he gstemaf daimetdafurter fonprisingja Brrdr sennerigd &t thefiaBggRIaEIE X oi |, t he
canmera keipngjedtociat retlecting thedmagerganeriatie b thetpnejedtorn dnteathg ppaiedtion sarean aad acent

t o the whewin@e plopgRr istofiented b diiedutak inbege tgvdrdthe@trsdoon an i ndi vi dual si de of
the foil and positioned on a filnmng stage. 2. The systemof claim 1,

wher ei n3gt he iy QbemloPEaint1d, abatemd on a floor and oriented so that the inmage
i's directed yRWRsEstioR9Geddi€I005t0d SGhdeANto 906 RS Roitdn bp@atamepinda cei | i ng above
the proj ect ogpe p$01e(I S¥si1oRBA Biow tR pdjdctioWb@ES dndbhentt@id thasthp dfdgt isoned

adj acen ,,gc?eal.](}q,amtgbv tRE p%féqt.(Smre%Ol ection screen and oriented at an

angl e o appr oxi mate y 45 degrees with respect to the projection screen. 4.

The Sysﬁgm O a' bobeiat R Rlrfhel &%fp?@] L fhirkd? Hfi&&d%aja Ptaehggroﬁéeforchrorm
keyi ng £y (&4 £ che plailcld) Bheo PURblethdithcRkAGHd Whatllh B adi acent
to the (5%6?'@?%1'%? ?"Sra? & ig'i’efcgrr g Jg aring in the camera
caused BIPICHE IsfogiEpte ‘Pr‘ifat & JRES foward hed] mEL further conprising a nonitor
for generating a pi cture in picture inmage, the noni tor being positioned

bel ow t A& f offhe AFEMSH FlaiAt Kb W g%"*t"hat the picture jn ture i mage i's

di rected ont ghetaiiegtign scragnds Ioeatp%eq%n&temwawne“@aﬁg MR Syst em of
claim1, furthearojedonis pesitigedabore é*}eé’rﬁ@éctﬁﬁﬁ?’?%‘ra"él&f%’&‘&%f° that *’f‘ﬁ 38R vi dual
for di spirwed@wwampwsrdéh@p@@émreﬁtegnt o the individual during filmng. 8.
The system of claim1, further conprising a reference canera adjacent to
t he individual for
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generating a reference image of the individual. 9. The system of claiml,
further conprising silver or black draping adjacent to the filmng stage
for chromsiokewoogi2110. A tel epresence system conpri si n@CTa&BE0@ySes50r f or
generating an imge; a projection sceeen for receiving the i mage generated
by the projector and generating a reflected image; a foil for receiving the
refl ected i mage and generating and directing a partially reflected inmage

toward ag au@'ﬁ@ﬂ@t@m otfblglrrpﬁ ?drﬁ‘lu sbnipRibi h@@F’ﬁ%r'pﬁﬁﬁﬁ\eb%UJB@np@’tﬁ@br‘éﬁdtobfbrt he
audi ence.Rg ft ae,eaostﬁg%e ROt isEBePardQbheRsiPiRe di Ng
support Rﬁf?echcﬁ% OQE ‘E& 8Fec% rtr:%’eltowatr ﬂ’lenﬁl%ﬁ(:t or being connected to the

frame a e| ng connected to the frame using a tensioning device,

t he tensjoni deV| ce b 9, e of variably adjusting tension along at

| east o g Rqele res[e & ys 1@' %?p? 51% th f0|I remai ns substantlally flat and
smoot h. 11. '8e°s ra' a"' :,"a rein: the projector is connected to
an upper porf f°c5'ﬁe O”Fﬂlé' affF °”r‘? ectipg g esg(?"?rﬁtﬁﬁ H‘ew g i ect ed
downwar U4HR&INPrigsde %"r"tﬁfaé [FRCtetimags hes ectt?'Fe'"BF%?eé?,gt‘tEB‘t‘?'g P\é@’ﬁ is |ocated
bel ow t Redigfceperiiaiperam eateg, 8" 85188%m of clai m 10, further conprising drapes
positioned so that the projection screen cannot be seen by the audience. 13.
The sys2m ofhesvetpmot daint 26 whereindbmigil issPRRFCiRdife # FUPPOTE SiHEWE HEINE DIEEHE upper
por t i onand supprstefdrbaatleatijoaeteat to the projector for reflecting the inmage
generated by the projector onto the projection screen and wherein the

proj ect 2. i sThersysamedclbion 2, fugther dohgrisingigpe ahdbettan from nmEskspsitiordetl. soTheeé syst em
of cl ai thek@ging/leeivall, ahfiet Ipasopredégdannat beoiemed bethetaodiandeower portion of the
frame and oriented so that the inage is directed upward toward the

Proj ect hHN StHeaiRemdnEaitd D, Rhérkiathd RipeSTIbEREY drsoneQRiE bf 1B &l Bl audieridaes

proj ect Reateddn anldPPosideSicRIBr Be 16il, ahdihd 4udiénite VRQE tHeBTRIHaH 1BEtEd dH the Sage

connect gflojef thd¥Bil.f rame adj acent to the projector for reflecting the inage
generated by the projector onto the projection screen and wherein the

proj ect 91{ i s I%r SOhSRckith 2 fufhbr o r|§| APIBadk UL eGink 28 tga diftent th@he st System
of cl a' \a%e.rrm e%on)gra glo%]tgb 61 {He QL s@t%eb ﬁetl/vggr?'{hag E@é&@ﬁ@lﬂtg ahQ tHd | oner

portlon 0 roj ec positione proj ection
screen UFnST |ented S0 that the |nage |s dlrected upward toward the
projection screen. 17. The S}/Yw .emof claim16, further conprising a mrror

posi ti ofied afjSRPETENESYHAR: ‘? nfaﬁﬁﬁ:or

a display for generating an

a foil for receiving and generating a Pepper's Ghost image using the image from the display;
and

a camera for recording the reflected image and a person located on a stage.
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for reflecting the i mage generated by the projector onto the projection
screen and wherein the projector is oriented to direct the image toward the
mrror. MO 2003423t em of claim 10, wherein: the proj ecPCOGEROINSNSSDS

| ocat ed adj acent to an upper portion3zof the franme; and the projector is
posi ti oned above the projection screen and oriented so that the image is
directed downward toward the projection screen.19. The system of claim 18,
further __conpri si a m.rraor it i t: i i

reflect ?%g t ﬁyg}g'é'é)fglg'ﬁ"er a{’“g‘?fgk‘;"‘fﬁ"?g%’f%"gg‘? @%gedgr)lltogﬁtg%gétgdfgjp%gﬁ"gﬁascr een
and wheFMAMERe projector is oriented to direct the i mage toward the

mrror. 20. A tel epresence tem conprising: . a video l..fo enerating
an i magé’- andhesystgmiof fiaifsdcy e'l'9?"}9”?'g%&f‘ﬂﬁ?erfag?qsg'é’f‘frf\éo\q% ?}t J"? !r;rlﬁg(e
gener at BWtesp! reduces oredminaiasigl g5y Py hefatingrameralens plieee ¥ gg?'fecf'gf'@' a
reflected image, the reflected i mage being perceived by the audience as a
hol ogr a@8.| ocEhesistem ofclaimpdpewherein il ipesiipnegbetyesp ﬁ'?ez‘%{"emé‘f’é’i‘erf’e{%?@ foil
is connected to a support structure using a rigging and supported by at

| east ope | efhe Y2em Bl daigy2st wherein the cameriociudes camesp shad ipesiagp the Re6P" ¥nd
bot t om focgrad wivkis kit qaoerd shotlaeds.so t hat the rigging, video wall, and at |east
one | eg cannot be viewed by the audi ence. 23. The system of claim 20,

wher ei n3g.he sheagaeinof tigieedsedherinanedisilaeompritese héaislup dishley.audi ence i s

| ocat ed on an opposite side of the foil, and the audi ence views the

hol ogr agy | oc@lEgstoR o PSinSis2@RereMtAdI@EpIdyISI0ERkd aborelthe ThiEang\sd Inaokadateriabi m 20,
further, conmddedb@wdhdfofCk drape line located adjacent to the stage and
wherein the hologramis | ocated on the stage positioned between the bl ack

drape | i_’:?e apd, L e avaLEMECwhérein the i}oﬁksqprlis%%@@ﬁ:\% Ryt BMhatGMIiisSi Ng: a

di splay~tor ner.ating. ge; a foil for receiving and generating a
Pepper' §Ub§?8%ﬁlyi ﬂ%’é"ej “E‘s"?‘ﬁéﬂegﬁe i mge fromthe display; and a canera for

recor di ng the reflected inmage and a person |ocated on a stage.26. The
system 8% cl AtHEPIESE Ry ?tgﬁnn&tnﬁ’é's'ﬁ% er's CGhost inmage is |ocated between the
foi | and the? fispfaydevice for eqpRIatiRan IRgESE (| g m£25 further conprising black
mat er i ap PPaRQlic Pi¥doTETieaag ther a&ﬂ@&&?{a}?ﬁ%me isplay oM oWprd@nAHliettP s gl ar e
caused Hrabheradsring 3 reflactecimase thagls geicaigd RYdhe fydance #e ko QREAT POSignecty

syst em bétweermihmpamboligiirras apditheaydinre.j s posi ti oned bet ween the canera and

t he person. 29. The system of claim25, wherein the canera includes canera
shot |i Bes aflk systempérlgion33, wherein the parabolic mirror is supported by legs.
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| ocated within the canera shot lines. 30. The system of claim 25, wherein
the display conprises a heads up display. 31. The system of claim 25,
wherei n twe 2dicpr£y is | ocated above the foil and the blPaTliGBraMANSISED | S
positioned below the foil. 32. The system of claim25, wherein the foil is
tensioned in a frame so that the foil is substantially flat and winkle
free. 33. A tel epresence system conprising: a display device for
generati,ng an, i made: .3 RArAbALG (HE bRy dePte & Bdnebiki R dausiniEngamgsnaer at ed
by the aF's Iies%vfnco £0 udience, GbIRGniAor ef | ect ed

i mage tﬁ%{’t@eirgg"ﬁ 1“88?@%%%%&%@piﬁﬁdg{gﬁrggﬁaos& ﬁ‘%ﬁg@%ﬁoﬂ ti oned between
the parabolic mrror and the, audience. 34. . T ; im33, wherein
t he par dol i (T,herﬁVFtFB‘r°fg@'"&%}pﬁ’g??@(}ﬁ%gar?beog%fngéownfﬁjégiiégtrge)gﬁllgtﬁbI ai m 33,
wherein the display device is connected to an adjustnen e
noved ué7-andTER)Wﬁt,e"‘1‘éF‘P'"b?r’df‘i‘Thﬁh@,mpé'ﬁ'agf’Wamsgﬁ%edfbgp“z e}n\}@!{ﬂg?e {A ﬁ%ﬁ‘gg’r‘%bm ic
mirror. deplay device sy Habthedisplay agvire B0t WHBIE LT IPe@HESNEr abolic mirror includes a
parabolic foil. 37. The systemof claim33, further conprisjn <8 mask

posi ti oned bEbeveystemidielaiauf, &urdher W”ﬁ'ﬁé"‘éf'@}glpa?t'?ﬂ?\?iaé@%t?%ﬁ PR di spl ay
devi ce ideviteot visible to the audience. 38. The system of claim 33, further
conpri sing maski ng positioned adjacent to the display device. 39. The

syst em @b, cl ahary3@m oflbRMEST) whieintthe pilgy diwiee meluilesel rRIBION @ PRYEALROP"2 a

proj ect @fojec@bn serddin0j €ction screen. 40. The system of claim 33, wherein the
nonitor includes a cathode ray tube (CRT), liquid crystal display (LCD), or
pl asma ngni t gpe sydtkm Aclafh SDWASRICHAE Mpit@Mcludenpeatisidegay tabe EREX guidarystal
recordi ragp%m LEPAREEIRmadndrRgRt € person located at a renote |ocation; a

pr oj ect or o$ projecting the image of the renote person |ocated at the
renote |ocatiQn ﬁﬁ,@n‘?ﬁn&&%?m ed image; a mrror for reflecting the

proj ect € 'itgg%g,g%ﬁffg?% 10¥thage it Bx.fe&@isbm%éd bt FreRofd ISééTtibeZ_n f(freen for
recei ving eGted | S i Rateldatidnit
reflect ggﬁirgg t%‘;:%%‘?rﬁ :;gg’qgc F"g%?ee'cg %gfitné;%e orée)‘gceer%l)\?'gécil{'raEe;(/j a?ﬂ’éaﬁr ojeect ion screen
and dir I’ly reflected i mage var d rson, the
partially rePI"éE{P%%’ Leﬂﬁﬁﬁg cprﬁ ;;5%‘%' gi/t%n . _eni:’?ﬁgﬂ %@%‘Jltgf)@raé%ﬁ as a hol ogram
of the renotépgé?cé'eﬂ.%?. ;'i"‘rféi"é % Fr{?gi 7 §|£§8'f %ég:qh%%%ecrggglnvreh%k . a

proj ect or magKoibiesEaneEEHagI2 BRITRIER AIE "N g ‘ Te g{%gda ora
proj ect iporiection seseenmad Kirp@iog thegaaiinefigrerhMaps towg s 'R PER e

pr oj ect ireffecedireage;being perceived by the local person as a hologram of the remote person.
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and a second projection screen mask positioned between the hol ogram and the
projector. 43. The systemof claim4l, wherein the projection screen is
| ocat ed awoweiwdoes2fioi | and the projector and mrror arePCosH2ee/d5e850wW t he

projection screen. 44. The system of 3zl ai m 41, wherein the foil is |ocated
between the hol ogram and the local person. 45. The system of claim 41,
wherein the foil is tensioned in a frame so that the foil is substantially

flat anqz.s m)QM-'System of claim 41, further comprising:
a projector mask positioned between the local person and the projector;
a projection screen mask positioned between the local person and the projection screen;

and
a second projection screen mask positioned between the hologram and the projector.

43, The system of claim 41, wherein the projection screen is located above the foil and the
projector and mirror are located below the projection screen.

44, The system of claim 41, wherein the foil is located between the hologram and the local
person.
45. The system of claim 41, wherein the foil is tensioned in a frame so that the foil is

substantially flat and smooth.
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