Lo

Bul

e
o]

=
=
=

SHHHYH NVG AR GELIGH




1.2

Digital Filming and WU@O_& Effects

Sean Cubitt

ANALYTICAL AND SYNTHETIC

itis curious that cigital U:Qowmmug $hould have spawned a respectable critical iteraturs,
while digital cinematography has, as vet, @.mg@m&a very litile theoretical work that deals
specifically with fim.? Fwo posdible reasons come 1o mind. First, digital tinema approaches
more closely the cultire of animation than lens-based cinematography. And second, the
darkroom has aiwvays besr & key factor in photographic practice, whereas In cinema, post-
Uancozo:..:mw tradifionally been understood as the editing process, rather than the
developing and printing of the fim strip. | raise this curiosity, which in af likelinood wit be a
brief and passing phase, only because i ralses another corundrum, Traditionally, studies of
¢inema history ﬂ._m,\m always devoted a chapter to pre-cinematic devices (phenakisto-
scopes, thaurnatropes and so on) and espacially to the chronophotography of Eadweard
z%gwwm. Etienne-Julss Matey and their contemporaries (the most influential, although
now controversial, accolint is Ceram, 1965).° Like othet contemporary scholars, | rather dis-
frust this continuity modet of cinematic development. The quickest way to describe the
differehces between ommoaonsoﬂomaug and cinematography is to point out that the unit of
chronophotography Is the still frame, but that of cinemna is three frames: the cne just past,
the current one and the one &3.5@, up. Crudely put, chronophotography was an analyti-
cal medium: cinema is w<u%mm_.o. This s why chronophotography rather than cinema
bacame the tool of choice for Tayloris and ‘Scientific management”.

A neat enough arghment, My etténtion was caught, however, by & slide projected in a
iecture by my oo,_mm@cw Anng __Ampmm% mmoéwn@ Marey's experiment with an assistant in
a black bodysuit marked with white lines for the major imbs, allowing Marey to make &
multiple exposure plate of the moverent of the lines. An image of the assistant in the
axperimental regalia was captioned arey’s motion capture suit’. Affer arguing for some
time the discontinuity betwesn photographic and cinematic histories, | found myself having
to umm@am“ motion capture does hark back to ?_\Wma% The immediate thought that fofowed
was: ‘isn't Muybridge's :wv-é#.m mvmamma array of cameras for capiuring the motion of a
horse the basis for John Qaeta’s "huliet tima” digital camera amray as used In Blade (1098)
and The Matix (1999)7' Has digital cinema rewritten the histary of the medium by
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assimilating chrenophotography, in the same way that it has subsumed info its composite
_Bm@_:m the techniques of animation? And is my néat pedagogical antithesis between ana-
jytical and synthetic imaging thus proptly outdated and possibly cuite wréng? To get to
the heart of tiss puzzie we need two things: some history and some technology. First,
though, we need }o define what we mean by special sffects and to single out those that are
secursly and indubitably dlgital.

.wzm POLITH O>r ECONOMY OF mvmo IAL FFFECTS

wumomm_ effects come in several varieties, and Emm< are only Bm@:m ly affected by the
trangition to digital technologies. Sound effects are sill largely produced Nu< the established
analogue rmeans of Foley editing, although there aré specific examplés in which the effect
is %ow:&w& on digital mgc_bama Enharicing aeo&_:@m - for mmeQm {0 emphasise the
lower register — Bmae mxum:am on analogue technigues. However, Ben mc&m design of
the sound for the laser awords in Star S\ma {1877) is dependent on the omumw ties of digital
mixing, even though many of the Slerfints that make up the sword ffor example, a Porsche
backfiring) derive from real -world sources. One telling example: the gloopy sound of the
fiquid metal enforcer in Terminglor 2: Judgment Day (1981) is a faithful reproduction of
e sound produced by Ean@ an open can of dog food upside down. The a_@_ﬂm_ procuc-
tion of mwsic is Becoiniing more significant, mmwmo_mE for lower _uca@mﬁ w«oamoao:m such as
Daniel Aronovsky’s Pi (1636}, The continuing i cul mm that tha muslc industry has with the
MP3 sound compression format and its use in pirating recotdings mean that the full impact
of digital music has vet to bé felt in the cinema, afthough virtually all recordinig how entalls
the use bf digital machinery, i only mw the Emm_”m::m stags, as _m notoriously .Mjm owmm with
Pulp Fi ction {1904}, %t is also the case that Io__gooam continuing bve mﬂm_« with %m fve
orchestra is now backed up by the use of timeceded prints 1o faclitate m.,\:owﬂ%_wmwos of
seore and image in the recording process. Meanwhile the digitat control of %mm:m acoustics
has begome increasingly significant with the development of Dolby and THX w<mﬁm8m
Howsver, digital sound as 2 whole is still dependent on analogue and imitates it even more
clossly than visugt effects. THus thers are no plans in hand for digitally gynthisised voices,
avert 50:@3 synthesplans, virtual actors existing only In computers, aré helng devetoped
asa ao%%ma_m Uano%_o:

Some fields of visuat affacis are Ikewise siill very cose 1o thelr analogue couhtérparts.
Stunts, whitk often enhanced digitally, are pretty much analogue phenomena. The same is
true for pyrotechnics and demoliton, ncluding miniaiure U«,woﬁmo:;nm and modei éowx
Prosthetics and Smxmrcu. as for example the severed fimbs, wounds and U_m_woﬁmm with
burning arrows in the opening battle sequence of Gladiator (2000}, are aowm using time-
honourad technigues. New tachnologies of latex and other rriodalling matefials have
changed the craft of make-up, but the fundamentals still apply, and the impact of digital
technologies has baen minimal. Modelfing has. however, been deeply affected by the rise
of a_@mm_z controfied animatronics. The differahce befween The Muppst Movie (1979) and
The Lost S\%Q Jurassic Park Jf (1997) ts more than generic. The earlier film relied heavily
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on human cperators working Inside the life-size puppets, with only a modicum of wire- and
hydraugcally controfied mechanical mpvement. The animatronice for The Lost World
involved the control of machines of Up 1o nink tons with mudtiple axes of movement includ-
ing such nuances as sniffing and faring nostrits and apparent heartbests. One significant
advance in that film was the wc.eommmmm__ waterproofing of the circultry, allowing the creatures
1o move throuah a weterfall, for éxamble. To some exient, however, these dinosaurs are the
ditsct heirs of the sauians in King Kong {1933), with the major differences that they can be
filred in reat fime rather than using stop-motion and that they are far easier to combing with
the live action, especlally in emotive scenes with actors.

Equally intriguing Is the transition from painted backdreps, painted mattes and rear pro-
jection to chromakey and green-screen technologies, in which action is played out in front
of & sareen the colowr of which acts as a reference tone, allowing all elements of the image
which are that coiour 10 be replaced with githér a different piece of fim footage (effectively
rear-projection} or a digitat still or moving panorama. Optical grinting offered, from the 16308
onwards, a varlety of complex and rich effects, such as the flamboyant wipes in Fiving
Down to Rio (1933} and the transformatiohs of Tara in Gone with the Wing (1938), where
the matte work wag iewise outstanding. Rear projection was a major strength of the Ufa
studios, whare Hitchcock learnt hig trade. Itis a tricky effect to puli off, as the levels of ilumi-
nation have to be very finely balanced and the focus mn_wawaa to preserve the sense of
depth in harmony with surrounding scenes. Moreover, synchronisation is a permanent
probism: every fimi buff has notad the disparity between jauntily swung steering wheels and
back-projected straight roads: there is a fine exampie of this in Hitchoock's own Notorious
{1946). The replacernent of these iechnigues with blug- and green-screen technologies was
fot without its hicoups. The tog-ine for the first Superman movie {1978), "You will believe a
man can fiy’, no longer corvinces us. The wire work with Christopher Reaves is fine, but
the compostting of foraground and background produced a strong line around the super-
hero that now appeats unacceptable. Wire work in general has spread rapidiy from fts home
in Hong Kong, where King Hu's Touch of Zen {1969) introduced the combination of wire and
glow motion that would fuel the New Wave directors Ringo Lam, John Woo, Samo Hung
and, Bomw of aff, Teul Hark. With The Matrix (1889) and Crouching Tiger, Hidden Dragon
ﬁoog Holywood has mcn&czmﬂma the spectacular stunt choreography tradition in the
interests of a cosmopolitan cinermna that, desplie the faliure of Crowching Tiger to impress
audiences in the Peoples’ Republic, augurs a renewed effort to ensure that the American
enteriainment industry echieves a sbiid share of the rapicly expanding Astan market.

This farnily of effects is driven first by the néed for spectacle and second by the need to
defiver it at reasonable cost. Even the swollen budget of Gong with the Wind would not
um:ﬁm the building m_\& purning of a Southern mansion. Using painted mattes and optical
n%wm@ techniques, though intrinsicatly expensive, saved huge amounts of money. Rear
projection, even if mumomm? shot by a second unit, is far cheaper than taking the whole cast
and crew on location, Minlatere pyrotechnics, such as those cmma in the first Star Wars il
ogy (Star Wars 1977, The Empire Strikes Back 1980, Returrt of M_:m Jadi 1983), are clearly
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wow_zm 1o be far less costly than blowing up full-size sets. By the same token, the principte
behind biiding sets as flats and leaving out sections that will not be seen by cameras Bads
directly o the buiding of virtual sets, There Is nd specific gdin In spectacle: Ford's
Monument <m__m< or Wellss's Xanadu are nb less imprassive than Carreron's Titanic, and all
three mxmmﬁ solely as Qoégwo solely n order to be cinema. That orie is digital, one con-
structed and one framed and composed doss not alter the fact that all three are specifically
cinematic. So thére is no specifiable @mmw in aws o beauty. What is gainad is the conomy
with which thess sefs can be manufaciured arjd used.

The mmﬁwmﬂ and most heavily computehised branch of the film industry, the Asian ani-
mation business basad in Japan but with major studios throughout the cogﬁmmmw Asian
tiger economies and in nidig, follows the same logic. Few of the autaur animators in com-
mercial cartoons are responaible for every frarre. The lead animator sets the @wo%a ruies
for characters, movements and ehvirenments, and supplies the mnéo,% for key framas. iﬁ
vugifess of supplying the frames between key frames is ‘in-betweening’ and is laborious,
repetitiis, highly skiled, but al the same time not particulerly creative. Mechanising this
moaommm wag a natural place for economising on dull, repetitive work. Nonetheless, some
aspecis were slow 7o be fully mechanised. A human animator has no ro_mB understand-
ing how one part of & body moves in front of or bénind anocther, but a compuier needs to
be instrusted. This work on 1he z-axis {the depth axis of an image, at right angies 1o the
picture plane) was for spme time resistant to woﬁnvﬂmammﬂmos and there afe stifl several
comipsting systems for sorting it out. A second problem was that of soft objects. A human
anirhator iinciws that when a ball hits the floor, i compresses before rebounding. This
observation became an mwwo ute at the Disney studios in the 1930s, the law of constant
Volume: no matter how vﬂwﬁ:ma squeezed or battered, Mickey and Goofy were to keap
the same apparent velume, uniike such competitors as Felix the Cat. c&ozc;mmmf even in
this Dcmwm-ammjmamzom_ form, a computer has difficully understanding the probler,
especially 1 it is ingtructed to work only in the two dimensions of cel animation. The result
was bafls that Inoked as if they were made of iron — hence the preponderance of billiard
balls in early digital apimations. The problem of making the cbiects soft and resilient was
compiex and took several years 10 resalve.

Onoe worked out, howsver, the results were highly mgoomwmaw Katsuhiro (omo's Aldra
(1987) bacame an intermational cut success, the subject of Intensive cwm of computer ani-
rnation for boti in-Betweening and for the creation of paraliax sffects, that is, the creation
of an ilusion of depth effacted by making foregrounds move faster dgross the screen than
backgrounds, as wheh nearby telegraph poles flash by, while distant trees and figlds move
more serengly past the éw:n_os of a moving vehicle, Akira was not entirely original here: its
parallax effect can be seen as a skiliul computerised imitation of the rotostope, a device
based on multiple transparent layers of animation cells used to creste foreground and back-
grotnd Qmumm in the Disney studic from the late 1630s ons.mam Animation studios also
picnedred the use of digital extras. In The Lion King (1994), the Wildsbesst ﬁmBUmam was
producéd v_% mavvz_su a small number of distinct behaviours and appearances for the
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wildebeest, replicating them digitally and controling their stampede through e use of a
aoox_;m m_mo:m._a. one of ﬁwm simple mattiematical rules that gives a reasonable facsimile of
:mﬁﬂmm behaviour i ﬁ n this case the rule is ‘always try to be surrounded by other wildabesst').
The carnival scene in The Hurichback of Notre Dame {1996) simitarly employs a range of
indivicuat charatters with Specific appearances and behaviours, gach of a slightly different
duraticn, replicated in largs nurbers 1o give the sense of a Wirbulent and disordered crowd.
Such digital exiras becemeg highly significant for both scale and cost-saving in Cameron's
Titanic (16987).

Behind thase technical and commeércial mcoommmmm #es again the importance of finance.
Now that the global Bm%mw for o:_ﬂaﬁon s animation is largely supp lied by the Tokyo-based
studios, the demand far outstrips the number of sikiied m:_Bwﬂoa availaple. The availabiiity
of desicop computers with sufiicient power and oﬂomﬂmam of sufficient sophistication for
domestic iavel machines has driven the cost omﬁ compiser animation rapidly downwards. In
Trailand, even though Emmwm 1@6 been kept very low, computerisation is now cheaper.
This follows the Uﬁo_mﬁmﬂ_ws modé! proposed in the 1970s by Hary Braverman.® The crea-
five industries are mitating the retall and service indugiries by lowering the skills fevel of
the workers by :‘mmmwm_a_a@ those skills to machines, This process began in weaving in the
gightéanth century, with the card-controlied Jacauard loom, one of the frequently clted
ancestors of punch-card ingtriction storage systems. If the transfer of live skills to fixed
capitat began in one creft, it is not surprising that it should Sm@ return 1o assimilate
anofher.

There remains a further area of digitat o_:mgm to consider: the use of computer programs
such as Movie gmmmo o control Ucanwmﬁ m:a ﬁosma&mm and of scriptwriting software not only
to format, but also to suggest plot structures and story twists. Even storyboarding has been
aitered by the arrival of pacidges capable of “mn.“w:mmzm two-dimensional boards in rough but
effective three-dimensicinal form. The pre-production drena has thus been carefully digitised,
t0o. inasmuch as the script has wwms for almost 70 years, the central device for control of
production wxom:a turs in the Nortlh American filim and television industries, its automation s
a gain in efficiency Schw standardisation. Integratad script and production packages can
bepresumedto bein the uﬁm__:m. Pre-production is still then recognisably what it always has
bein, but with the additional control and economic efficiency given by digitisation.

DIGITAL TOOLS

Thus far we have suggssted that digital cinema ls a continuation of analogue media by
cheaper means, However, it is in the nature of téchnological innovations to take on a life of
their own. We all have deskiop computers not because they increase our creativity, but
because of a single software innovation: Lotus 1-2-3 and the spreadsheat. This permitted
highly skilled accounting and arithmetical Esoﬁ.mosm to be czumamrmm by unskilled office
workers and made the devices needed to run the software economically viable, However,
onge the device was available in offices and swiftly afterwards in homes, the unused poten-

tial of the gadgets began to encowsage the proliferation of new usages. Much the same can
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be said of the spread of digital fim-makdrig. At a certain point it beconies owmm_umw 1o by
the hardware to run Softimage than to hire animators. Just as the desiiop computer
became a cultural D:r:o_ﬂm:on and In the samé way that Qo%mmw_o:mm computer-rmediated
commurication networks became the hacker paradise of the Internet, 50 the économically
driven cw_n:_.e of imaging software has cperied up a new range of uommm ities.

The first lesson for any student of computer graphics (GG and ooaﬁﬁmﬂ generated
_Smmmm {CGI) is the distinction between bitmap and vector @wmumm%m The bitmap is the mete
tamiliar mode: In bitmap software, each pixel of the screen is ascribed a co-ordinate in a
swo-dirhensional Carfesian grid known &s a raster display the X and y axes of which cross
at origin, which in most software programs is at the top left-harid side of the dispiay. High-
definition monitors approximate the density of meB frames %Ea: cortain about a million
molecules of Eght-sensitive sitver salts). Each U_xﬂ san now e @_<mn a specified set of qual-
ities, notably colour. Aréas of the screen can be selected and movad, oo_ummn and pasted,
or given instructions Pfilters’, for exampia) 1o change in a specified way. These oym:wmm are
@ocww:mnm by m.mmoajam mathematical formulde applisd 1o this address anpd golour code of
the pixels selectfed, and are familiar from nuoﬂom:ou and AfterEffects, among many other
programs. When a bitrmapped image is Bmo:_w_ma the blocky, square shapss of the raster
display are preserved, as is visile in some of the tormado effects in Tiwister (1096, a fim
rascued by mﬁcm:_:@ mo:ma Qmmmmsv Bitmap images, however, do introduce layers to
ginema. ?m_omcm oﬁmBmSwBbE exposes a whole frame for a spiit second and biorss the
__@2 cominginasa m_smmm coherent image. Bitr images permit operatorg 1o stackimage

maﬁaw over omm ancther in layers ahd o perform various actlons on mmo: layer separ-
mﬁmw\ ,m.jrw the memm_z anhanced cracks in the glass window of the Wmm st amsm_:._@ over the
cliff in The Lost World could be laid into the image as a layer Umgmm: lve action and blus-
or green-screen. The cracks themselves vwere rotated and w:m?wma to fit the frame of the
window, without alterihg any other component ldyers in the foreground or baclground. The
effact of layering opens a new language for cinema, or perhaps récpans crie of its feast
recognised: titing.t Peter Greenaway's Prospero’s Books (1981) and The Pilow Book
{1998} reveal how Important these effeéts cari be in reinvigorating the existing traditions.”
Layers are not exclusive to bitrmapped images and draw on the fariliar ﬁmwyuawo.@\ of the
rostrum camera used for laying graphics and text over cinematograihic or video images.
But _m<ma are now intringic to digital cinema, unidcking new-found pawers.?
m_wgmu images are literally maps. Each point has a Bmﬂ_._mamﬁm_ ammo:_umon which
aww_;mm how it is displayed. Vector graphics, by contrast, instruct the computér 1o creats
virtual pbjects, which are only displayed at a later phase of their aw<m.on§ma These vector
objects may be very simple forms, such a$ a two- -dimensional nc?.m. or more complex
three- E%m:m_o:mw goiects. ._.jmwm shapes are not Qmmmma by thée x and y co-ordinates of the
raster an_m<_ but by mﬁoﬂ_ﬁgm that defing thelr curvature and thelr volume. This means
that a vgotor graphic can be expanded at wil without becoming blocky. Vector effects have
the added benefit of using less computer memory, as they desoribe curves, for example,
according 1o algebraic principles, needing only the addresses of the end points, rather than
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storing the address and quality of edch point along the way. For example, & circle might be
déscribed using formulae Such as 2, instead of a long fist of acdragses for evary paint on
#ts ciroumierance, This makes handing three-dimansional chiects far simpler and allows for
far more effects. In partiouiar, vector 8D graphics can be viewed from any angle and at any
magnification without losing detall. In addition, vector graphics tend ¢ use polar ¢o-
ofdinate systemg ?.5 quantities, angle from the pole and distance}, rather than Cartesian
{whilch requires three quantities, distance along X, y and z axes, 10 describe each point in
S,ﬂm,m dimensions), allowing faster calculation of position in virtual space. The result is not
digita! "painting’, but digital ‘sculpture’, objects thal have specific qualities in three virtual
dimensions, rather than the two permitied by bitmapping. Three-dimensional vector pro-
grams usually coms with a liorary of sutface textures that can bé applied to objects, which
usually begin life as bare wire wmmmmm. Ray-tracing technology allows these surfaces fo be
applied in the same vettor-based way — that is, as algorithms - so that objects can be
viewed at great magnification and yet .Bmimw.m meticulous detall, not only in pattern, but in
texturg as well. J.:awi%mmjma:mﬂ mac_nﬁwm_w chiects in the computel can also be it and
viewed from anywherg In that space and the behaviour of virtual light traced as a vector,
reflecting off oné surface, absorbed by another, casting shadows on a third. Not only does
! pomplex of possibiiiies once again ease. the burden of labour-intensive drawing by
:mmu but alsg, In the case of Toy m@a\ i 905, the <mao?wmwma 3D toys can be fransferred

L - and Bm:cnmoﬂcﬁ {CADCAM) USm_‘mBm 50 that the toys can be
:ﬁm&mﬂmﬂma asimmediste mﬁ_m-omm“ and new scenarios can be created —for example, _d«

0 oo_jnrmmw aided dés

Mm._.m:o:mﬂ amﬁme ooﬁ

It is at this point H:mw a further esdmple of continuities betwesn old and new media can
be ohaerved. During the preparation of Snow Yhite and the Seven Dwarfs (1037), Wait
Digney msﬁ_o,\wwu an aotress to model the Herolné. Her movements were both the subject
of life drawing and recorded on film as & rafererice point for the princess’s movermsnt In the
firn. This pursuit of naturalism in animation that was the halimark of Disney recurs 80 ysars
tater In the use of Bm_.mo;m@umcmm .ﬁmjmm_n@\ Here an actors face or body s dotted with
emitters that can ;_um recognised By g oogucﬁmw @H&Q_mﬂms@ discs, for exampie, Or Bss
visible infrared devices. The acior is scanned in motion, piaying cut emotional states or
action sequences. The data recoveled can then Um mpc__ma 10 a wirsframe object in viriual

w.mwmm.‘ mmo:mmwmﬁ E@azmmlouacm%m mc:%wmn.mzé_m:mé_amwmma;a:w«mEoM_o:m_
natdralism and a rmore credible set of anthropomorhic movements. As already pointed out,
this takes us back fo Marey’s chronophotographic techniques, while leading forwards to the
notion popularised in a numbar of technical and consumer journals of wholly #elike syn-
thetic performers, the Jidory’ of Gibson's recent cyberpunk fictions.

Of course, these :.m.m»m\ ‘Q_Bm:m_csmm objects have to be transferred 10 two dimensions in
order ic be transferrad o fim, In somg projects, the resuit is subjected fo bitmap modifi-
cations, such as the application of digital 'dirt’ to add to the verisimilltude of the well-used
1oys on Toy Story. The opposite procedure is also an option. Bitmapped data of sufficiently

high resolution can be imported into vector packages in order to be mapped onto virtual
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surfaces, for example, fo sypport reflections of the five foptage environment in the Hquid
rnéta) body of Terminator 2 or to supply the human featuras for m%&mﬂmzmmmm& disglise
as an guerwsight alrline passenger In Total Recall {(1690). This v«oocmw is mw_umo._m_?. import-
ant to the fieid o_",BmBm_:m where the ahility ﬁ,o\m_\m:m_mwm from fve to
i an importent potentiglity® The four central taols - virtugl objects, virtual mcqwommr .ncm"
ammvmwm and virtuel camera — can all be controllect with great precision, s6 that Emﬁom.__:m Ca

g T T

and We-action fobtage can be achisved with the minfmum disruption 10 ciremaic :muo:
gcm,mmwdﬂmm(m._ ighting tan be figged and calibrated 1o the Same Specification as the real
ﬁymw@ on the set with which the. object is to be oo_jbom_ﬁma Of particular mﬁ:_w icance is
the fact %mw the virtual om_.:m&.m, _.,w?mamam ma::a a virtual ogmﬁ or ervironment can be
stored and applled to the digitally controlied movement of rmotion-coniret camgras captur-
ing live foctage, so that the two movements ¢an be matched.

§omo: control is, i anything can claim this distinction, the single most important aspect
of the a ltal cinermia. This is because, articulating layers ) with virtual vactor space, it repre-

senis & hinge point between the andlogus. and the digital that is gpecific o %mf:mudl_‘m_@

_‘_mmmmw otion 823 is a digital governor that recalls the movement mate by mlmmzmﬁm
and repeits it It is Ewm_wv\ used in rostrum camerawork far t g and animation, and Is now
&Key slernent of the new cinema. Criical to it is the treatment of the camera as if if were a
virtual g_mﬁ on a per with the Q@SM s Qcﬂmm created in dyberspace. Because ﬁ:m Mﬁm

e and preciss taslk of the production process is oo_juom_mm@_‘mrm Emﬁ_zm of
a_@_i effects %a m_om‘ wa i ‘m footage into a single frame, the m E\ to match camers 3@@
rient in m:m two domains is critical. m has also led towards new oouomuﬁ:mwmmwonm of what
Y ﬁmﬂm‘owiwﬂw might ook like, most impressively in John Gaeta's ‘bullet-time’ camera built
for The Matrix, Here the traditional camera is replaced by an array of 70 still cameras and
@t@.ﬂngow Camers: \s.zlwmmma a_m:m_f U< a Boﬁ_o?ooa«o_ rig which itself s synched with

an m::_\m_v_ digital mogk-up of the whole scene, ._.um entire m:mm anmomm as a single Qmsam

oﬂﬂm«ﬁm speads of up to 500 frames per second | in any shabe Wzofn_:@ 360-degres 0_8"5@
of the _Bmmm Emeﬁmo:mﬁam combines motion and still cameras. |n addition, the post-
Uwoacammw Pphase gilows aﬂ the interpolation of new frames into the seqUence, :,wwugmﬂ_o;

Eo%m U< the same process as _: -betwaening. Given two successive frames, the ooBvﬂQ

can be instructed to interpolate & third by averaging the differences between the i tial two,
thug extending the action and n8<_a5© sn:mm slow-motion. {see plate 01), Although this
wmmmau_wm step-printing, the traditional method for extendling an action in ﬁm optical printer,
the Q_mm«muom is that the new frame has never moEm_z been mxoowmm 5 a camara. It Mm

Wmmnmmﬁ.@ ymwmw i artefact.

The whole ,omm new be assembled. Incraasingly, after some awkward experiences, fims
are being edited on digital nonfinear suites. The term ‘noniinear’ is a video expression.
Analogue video editing demanded a linear style, Once the opening shot had been faid down
and followed by a second shot, the only way to recut was o start again from the beginning,
as each shot followed the next in mmsmmﬁ progregsion on the tape. Random-access memory

(FRARM) mwo_‘mmm means that any shot can he shortsned or lengthened, or moved at any time
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during the edit. This was m_,&@m true of film m%ﬁ.@. which is why most programs draw on
the Wm:@cm@m of the fim ecitor's suite {using terms such as 'bing’, for example). The major
diting is that it allows corpositing of live-action and digital compo-
T _m._,mvaa 9“ n.:m%mwo@ﬂmwgo UmBm_ome and vector graphics,

“he mmzq Qm_jo: of The Mummy [1999) uses such zmamoﬂ effects when it a_mo@‘wmm into
flies or grains of silicate. Fiocking behaviours guide the Im's scarabs. This is & medium-
budget film. Effects sm<m :m«.mm@mq :oﬁ the action and sclence-fiction genre to become
central to fims such as What Dreams May Come (1998) and Magnofia {1839). But now not
only Holywood and not only blockiusters benefit from GGI: the medium-budget Space
Truckers {1997) had its effects fargely moBU_mﬁmu i lreland. Peter Jackson cut his effects
teath with Immc_mé\ Creatures 11994), relying on the emerging sffects industry of Wellington,
New Zealand qéﬁ_g&ooa,w and bringing back as a prize The Lord of the Rings (2001).
Jeunet and Caro moved from festival animations to Allan Resurrection {1987} via their
Deficatessen {1980) and The an of Lost Children (1998} Pionsering titles such as Tsui
Hark's Zu: Warriors of the §m@ﬁ io:ﬂm.s {1983) give a sense of the power of Hong Kong
cinema. Today Atom Fims and other microcinema sites show farge numbers of digitat
showreels and caling-card shorts. The sales drives of both Sony's Valo and Apple's iMac

depend on the atiraction of E_._:_,am nonlinéar difing and effects packages on home movie

R

systemns. The effects of 1982's Tron can a ﬂmm% be performed on entry-level computers

cw_:m freeware, partly pacause i is entirely gambmma partly because effects are only

muw@ I’ when. ﬁmk..mh@.m.wmm, cutting edge’. There renains the mam:m.mym_m,ﬂ: “distribution

.maaﬂmwmma slsewhers in Mw__m collection. However, the creative tools of the industry are being

e

_Rmﬂ:mwomm__mmn and amBonﬂmmo as well as shifting into new creative directions.

._.m_s PORAL AND SPATIAL
Blue-screan technclogy refers to the layers of the image as plates: background plate, maite
plate, and so on. gmwo:_m@ the various Wummwmm requires one more technical device. When &

P

camera moves throug space, objects close .r appear ¢ move mors guickly than more
distant objects. Whien compositing, the editor has 10 take account of thig paraliax effact,

RN 2y

ensuring that the planes or laysrs move in relation to one another in such a way as fo con-
vince the spectator that Wﬂmu\ share a commcn spatial orientation to the camera. This final
adjustment 1o composite images syggests a sclution to the problem with which 1 startec:
is digital cinema anaiviic or dynthetic? Frequently, when the answer 1o a classificatory or
categorical question seems difficult to find, it is because the categories employed are
WIONg. vm«m fax Qmmoqwmm relations in space Wxac@r a refation in ime. the relation of rela-

B R it

{mkmmm@ mumﬁvm_uw our omﬂmmoumw of space mﬁ W_,Bm“ m:m_éo m:a mﬁ;:mza are wh
ﬂmm__m at issue.

PRSPt

<<j< was o:ﬁo:owvoﬁmwmvg considered m:mws " Because it meamm.ﬁmo time into

Qmocﬁm steps and used those steps to analyse 30<m3m3 I_mﬁosom_z its 3@2 furction

would be in the design of worketations T industry. In other words, and despite its name,
chrgnophotography was a m_um#_mu an, rather than a temporat one. However, the retum
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of chroncohotography in formis such as buliet time sugdests the opposite: that chrono-
Ujowom«mng has at last become an art or oraft {or the microscopic wm<mmm_mm:os of time.

Cinematography, by contrast, first appéared as a purely 83@0&2&3. demanding the uriit
of three frames, rather than ohe. Buf the paradl mmmﬁ @Emw away Msw True nature of cingma

i

as it hag amé_onma over ﬂsm _amémg_pm amom@mm §o<m3ma in cinema is not pursly tem-

~ poral, hut is amuo:m_cm for _waacc_mm %m sion of mm_ﬁ.ﬂ w._mmzoo:w U:oﬁomSnjc. for
“BxErpe, 80 ‘Wwidesnread in "contemporary to:&aooa as to have become clichéd, used 1
depehd on fagt film stocks and exira fighting for more distant objects. ,ﬂoam«_. however, i
rests on the audience Emm:zﬁ_o: ihat large, fagt-m osnm objects are closer than small,
~ slower gnes. i the :mo-x «éooa of the 15505 ang, 20008, spage has- cwcﬁma the privi-

. Narrative i3 dirninishing in importance {(hence the m,c_nc_q of The Tajithic

eI I et S

quest’), whie tiegesis, the MBm@_:mé “worlds mmmwﬂmm\g mwam, Umoomwmm 39@ w@mn_ommm
Gathany City is miors important than the forgettable maratives of the Burton end
Schurnacher Batman films: Batman {1089), Batman Returns (1992), Batrman Forevér
W [1905), Balman and Robin 1997). This is why the most cited mariual of Heliywood soript
s_:wz@ woam«_ is O::wanQ <om_mﬁ s The Hero’s Journey {1 @@Q g spatial Bmﬁuxo“ of travel
which also introduced 10__?68 o *raythic structure’, a sacond spatial Bmﬂmnsoﬂ in place
of the linear, temporal models of the past.

To some postmodermn commentators, this shift towards spatialisation represents & tri-
umph over finearity and is considared subversive of narrative form and therefore good. Whal
such commentaries ignore is that the digital dormain is governed not by the forms which
dominate cinema, depiction and narrative, but by data arays: databases, spreadshests,
catalogues, search mnmﬁmw_ irifo-bots, geographic information systams, mapping and other
B:amBmst_e mvmﬁ_m_ organisations of know! ma@m Whather digitisation is cause or effect of
this cultural drift is heyond the scope of this osmgww What is clear, however, is that the 30%

\ intenshely mwmm_mwa films offer us eniry to fictional worlds which vmvo:ﬁ zones in which, in

s L e T ‘.:..Li.!iﬁ

tantasy, we can play out nét only the narrative op offer, bt also a rcsaaa more. I this

B

sense, the effect, and especlally the imaginary EQ_Q of afilm o fi Im o«ém %mmmﬂmwoz wvmom
in his Star qwmx ser fes, for exampls), has taken over from the star, nct just as a box-office
draw, but slso n,m the prime slte of fantasy for aucliences. Thé recycling of vector graphical
objgcts in film-associated games and thelr applicability to CADCAM Bmmcmmowca maans
that this fantasy can be U_mﬁwq out a_aoﬂ_w« with toys and other products that aré direct
Qmmommam:w of the objects omc@E onh-scregn. And diegetic worldg can smjmw it not only
from w@z -off markets, but also from the fan-base built up by audiences who continue 1he

narratives of Star Trek: Stap Trek: The Motion Picture (1978}, Star Trek II: ﬁwm Wrath of Khan
(1882}, wE_1 Trek Ii: The Search for Spock Em& The Vovage Home: Star Trekc IV (1 288),
Star Trek V- The Firal Frontier (1989), Star Trek Vi: The Undiscovered Couniry (1881), Star
Trek Generations {1694}, mﬂm.x Trek: First Cortact {1996, Star #mw Insurraction £1999) and
of course thrae talevision serigs; Star Wars: indlucing Star Wars: Episcds | ~ The Fhantorn
Menace (1999), Star Wars: Episode il — Altack of the Clonss {2001), and a series of tele-
vigion s 03-94@ Align (1979}, Aliens (1986), Alfen 3 (1902) and Afien Resurrection :mw.&

ﬁ The film's time is marked as an mxum;m:om of & seguence of visual and auditory shogks
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and other cult series, giving individual fims, and more dmportantly the formats of

Siving Inapdus) s, sc TR nat

worlds, immense value, greater aven than, that of the biggest stars. Far from subverting the

Zominant media, such uoa.:m:m:e.m mnm_ﬁ_m mm:o: works han in-giove with it

B tRa (e based o

Rather than time- Umwma :mummzm we have msaaa the era oﬁ the cinema of mmmoﬁw Such
is the case with @.mgmwoﬁ where batile affer battle becomes mere and more spectacidar,

o et A T = eyt

rathar than as an caoaﬁm plct. Cértainty the protagonist is on a journey: his desire to return

e e L o St

nome. But that woc3m< becomes & desire 1o die, and his daath travals with him fom the
moment of his wife's death, a tatic and unchanging point around which the cuest narra-
tive s structured. The aooama love of Titanic serves a similar function. These and many

,m._..mmj 32&?3 ('Neo, you are the O:m ) of recant years n_m<o_<m upon the ﬂmommm“mmm mmac

moom_oﬂm:om of ﬂmﬁm a fate t Sm» )v irely against fhe oo:mmuw of mwoé mm oumw m:ama

e e St $ T N

mmm_lm_.m_,mm; mmmsmwmomm wowuwwwzomwmgQm:mm:amﬁmma_omﬂéoqx oumﬂmwmm _:M:mmmﬁm
direction: 1o remove the ﬂmanoﬂm_ ies Q classical editing, replacing it with a view of spaces
within which audiences onm? EmBmqumw without reference Mo the rutes of continuity cut-
ting. Instead, temporal units become glements Qﬂ a spatial w:coﬁwm in films such as FPulp
Fiction and Magnolia, as much as in more obviously effects-chiven films. Thus in
independence Day (1998), we know from the harration that a..m big explosions ocour sim-
cwmﬁmocmz. However, we do not ohly see them one after another: gach is shown a number
of tirnes, and the moment itself is announced visually by a laptop computer's clock, aurally
by “Its time', and musicaly through a crescendo in the rhythm, prior to the actual explo-
sions, Time, therefore, is not merely distended: | is spatialised.

A great deal of time has been spent talking ‘abaut thé Shift from cinematic depiction to
digiital fantasy, nG lohiger Burdened or defined by the task of representation. But media, and
aspecially digital media, are not o_.% mmvawm%mw_asmm & task undertaken only in specific cir-
cumstances and within film only w% attempied in the documentary. Media mediate. They

et e omai

stand between people, as the mate) rial forms of our relationships. The more those reletion-

ataem A

ws_vw mvwmm« Mo us mw Em _am_coﬁmw__m um._m:o: Umgmm: objects in space, %m _mmm s.w ‘can

ation of the effect may sppear 1o save

us 403 W:m .mm ity & :m:m va, Dut the EB ma Mo Um«mvamwm Adorng, the tormn hatves of

: %mkau m_oﬁ add up. immanuel Kant is targely respon-
sible moﬁ Mrm a_smﬁos 9" mumom from H.Bm when, in the Crilique of Pure Heascon, he argued
that these two dimensions exist a piiori; %mﬁ is, before human thought. This binarism haunts
the mmmﬁwmﬂ_.uw of representation, m:n_ it is at ihis level that digital cinema works, altering and
reconstiucting the relations between ﬂmavoqm__ﬁ and space. The true task of digital cinema
s ;oﬁm_sve to w_‘m_wm itself of representation, .E.mmw i too much at stake in the devalopment
of digital documentary for that to be an o_%om. Nor Is it 1o become entirely spatialised, the
ideal of a cmm?:msmmgm imersive virtual reality. Nor yet Is it to return to the linear tempo-
rafty of narrative Q}mgm it is rather 10 ¢create a new temporal mz omumvmm of mediating

refationships Umg_mmo..nmo@_m as :_mﬁnom_ and %m@oﬂm 38 BVOing. and. open. This new art

el Pyt pugh et

of time wil also of necessity be 2 new spatial m:. ab it will have to address as a given that
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mw_m:o:w:_tm betwean people are riow global, Network technoiogles give us an inkiing of
where such a vast art form mighit come from gnd the lack of access to i & senss of why it
iss0 _Econma to develop: orily those é:e caniiot speak for themselves are condemned 1©
be represéntad. _

zmmmnéim those who are audiences for increasingly U«mmﬁmxﬁ@ spactacies find them-
selvesina Gricus double bind. The protagonist of The Matrix wm.m to learn 1o want escape
from its Hugions, but as audiences, we wark 1o remain in them. Gladiator offers a moral judg-
ment on the Roman games, but we go 1o 588 it in order 10 witness tharn, even though our
idantifications {and possibly those of the Romans, tdo) are at least as riuch, if not more, Wity
thé victlms as with the perpetrators. Such diegetic worids are ssif- contained and mxo Sive:
only those who wm:_oﬁwww are ingide the workl. Spatial fiction depends upoh mumw_m_ exclu-

forirlofl brac bl g

zmoQ and as Qm?wm ng mm,ﬁm inear MmBnoEmQ

ing media History, W leave mms_sa the
analytic/synthstic dist ommi:.mymx@\m: the mnmom:_Bm distingtion, in order to envisage a
cinema that is inclugive and for the first time recognises its destiny not as ,E_Ummmm:ﬁmﬁ_g or

storvieling, but as mediation, and its destiny nat as 4 hinarism, but as a dialectic.

- 8ion, Bcov as :mm Wmam amnm:aw on the immobliisation of wouid-tie migrants. THe new spa-

on -Bogde e
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