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,;? /_b,\'n“b" " The Screen and the User

Contemporary human-computer inverfaces offer radical new possibilities for
art and communication. Virtual reality allows us to travel cthrough nonex-
istent three-dimensional spaces. A computer monitor connected to a net-
work becomes a window through which we can enter places thoqsands of
miles away. Finally, with the help of a mouse or a video camera, a compu-
ter can be transformed into an intelligent being capable of engaging us in
dialogue.

VR, telepresence, and interactivity are made possible by the tecent tech-
nology of the digital compurer. However, they are miade real by a much older
technology——the screen. It is by looking at a screen—a flat, rectangular sur-
face positioned at some distance from the eyes——rthat the user experiences
the illusion of navigating through virtual spaces, of being physically present
somewhere else or of being hailed by the computer itself. If computers have
become a commeon presence in our culture only in the last decade, the scre;?,
on the other hand, has been used to present visual information fF Cen-
turies—from Renaissance painting to cwentieth-cencury cinema.

Today, coupled with the computes, the screen is rapidly becoming the
main means of accessing any kind of information, be it still images, moving
images, or text. We are already using it to read the daily newspaper; to watch

movies; to communicate with co-workers, relatives, and friends; and, most
important, to wock. We may debate whether our sociecy is a society of spec-
tacle or of simulation, but, undoubtedly, it is a society of the screen. What
are the different stages of the screen’s history? What are the relationships be-
tween the physical space where the viewer is located, her body, and the screen
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space? Whar are the ways in which computer displays both continue and
challenge the tradition of the screen?®!

A Screén’s Genealogy
Let us start with the definition of a screen. The visual culture of the modern
period, from painting o cineria, is characterized by an intriguing phenom-
enon—the existence of another virtual space, another three-dimensional
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world enclosed by 2 frame and situated insidé our normal space. The frame/s

separates two absolutely different spaces that somehow coexist. This phe-
nomenon is what defines the screen in the most general sense, or, as I will call
it, the “classical screen.” _

What are the properties of a classical screen? It is = flac, rectangular sur-
face. It is intended for frontal viewing—as opposed toa panorama for in-
stance. It exists in our normal space, the space of our body, and acts as a
window into another space. This other space, the space of representation,
typically has a scale different from the scale of our normal space. Defined in
this way, & screen describes equally well a Renaissance painting (recall Al-
berti’s formulation referred to above) and 2 moderr computer display. Even
proportions have not changed in five centuries; they ate similar for a typical
fifteenth-century painting, a film screen, and a computer screen. In this
respect it is not accidental that the very names of the two main formats of

31. My analysis here focuses on the continuities berween the computer screen and preceding
representational conventions and rechnologies. For alternative readings that take up the differ-
ences berween the two, see the excellent articles by Vivian Sohchack, “Nostalgia for Digital
Objecr: Regrets on the Quickening of QuickTime,” in Millennium Film Journal 423, No, 34
(Fall 1999) and Norman Bryson, “Summer 1999 at TATE,” available from Tate Gallery, 413
West 14tk Steeet, New York City, Bryson writes: “Though the [compurer] screen is able to pres-

. ent a scenographic depth, ir is cbviously unlike the Albertian or Renaissance window: its sur-

face never vanishes before the imaginary depths behind it, it never truly opens into depth. But
the PC screen does not behave like the modernist image, either. It cannor foreground the mate-
rialicy of the surface (of pigments on canvas) since ir has no maceriality to speak of, orher than
the play of shifting light” Both Sobchack and Bryson stress the difference berween the tradi-
tional image frame and the multiple windows of a computer screen, “Basically,” writes Bryson,

“the whole order of the frame is abolished, replaced by the order of superimposition or tling.” -
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computer displays point to two genres of painting: A horizontal formar is re-
ferred to as “We," whereas the verrical format is referred to as
“portrait mode.”

A hundred years 2go a new type of screen, which I will call the "dynamic
screen,” became popular. This new type retains all the properties of a classi-
cal screen while adding something new: It can display an image changing
over time. This is the screen of cinema, television, video. The dynamic screen
also brings with it a certain relationship between the image and the specta-
tor——a certain viewing regime, so to speak. This relationship is already im-
plicit in the classical screen, but now it fully surfaces. A screen’s image strives
for complete illusion and visual plenitude, while the viewer is asked to sus-
_pend disbelief and to identify with the image. Although the screen in real-
ity is only a window of limited dimensions positioned inside the physical
space of the viewer, the viewer is expected to concentrate completely on what
she sees in this window, focusing her attention on the representation and dis-

regarding the physical space outside. This viewing regime is made possible
by the fact that the singular image, whether a painting, movie screen, of tel-
evision screen, completely fills the screen. This is why we are so annoyed in
a movie theater when the projected image does not precisely coincide with
the screen’s boundaries: It disrupts che illusion, making us conscious of what

exists outside the repres;éntationﬁz .

Rather than being a neucral medium of presenting information, the
screen is aggressive. It functions to mywém ozt, to take over, rendering
nonexistent whatever is outside its frame. Of course, the degree of chis fil-
tering varies between cinema viewing and television viewing. In cinema
viewing, the viewer is asked to merge completely with the screens  space. In

television viewing (as it was practiced in the twentieth centurﬂ’ the screen

is smaller, lights are on, conversation berween viewers is allowed, and the act
of viewing is often. integrated with other daily activities. Still, overall this

viewing tegime has remained stable—uncil recently.

32, The degree ro which a frame that acts as a boundary berween the two spaces is emphasized
seems to be proportional to the degree of identification expected from the viewer, Thus in cin-
ema, where the identification is most intense, the frame as a separate object does not exist at

all—the screen simply ends at its boundaries—whereas both in painting and television the

framiag is much more pronounced.

Chapter 2

This stability has been challenged by the arrival of the compurer screen.
On the one hand, rather than showing a single image, a computer screen typ-
ically displays a number of coexisting windows. Indeed, the coexistence of a
number of overlapping windows.is a fundamental principle of the modern
GUI No single window completely dominates the viewer’s attention. In
this sense, the possibility of simultaneously obsetving a few images that co-
exist within one screen can be compared with the phenomenon of zapping—
the quick switching of television channels that allows the viewer ro follow
more than program .?* In both instances, the viewer no longer concentrates
on a single irnage. (Some television sets enable a second channel ro be
watched within a smaller window positioned in a corner of the main screen.
Perhaps future TV sers will adopt the window metaphor of 2 compurer.) A
window interface has more to do with modern graphic design, which teeats
a page as a collection of different but equally important blocks of data such
as text, images, and graphic elements, than with the cinematic screen.

On the other hand, with VR, the screen disappears altogether. VR typi-
cally uses a head-mounted display whose images completely fill the viewer's
visual field. No longer is the viewer looking at a rectangular, flar surface from
a certain distance, 2 window into another space. Now she is fully situated
within this other space. Or, more precisely, we can say that the two spaces—

the real, physical space and the vireual, simulated space—coincide. The

virtual space, previously confined to a painting or a movie screen, now

complerely encompasses the real space. Frontaliry, rectangular surface, dif-

ference in scale are all gone. The screen has vanished,
~Both situations—window interface and VR—disrupt the viewing re-
gime that characterizes the historical period of the dynamic screen. This
regime, based on an identification of viewer and screen image, reached its
culmination in the cinema, which goes to an extreme to enable this identi-
fication (the bigness of the screen, the darkness of the surrounding space).
Thus, the era of the dynamic screen that began with cinema is now end-
ing. And it is this disappearance of the screen—-its splitting into many win-
dows in window interface, its complete takeover of the visual field in

33. Here I agree with the parallel suggested by Anatoly Prokhorov between window incerface

and montage in cinema.
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VR.-—that allows us today to recognizeitasa cultural category and begin

ce its history.
traThe originéyof the cinema’s screen are well known. We can ; s emer
ar spectacles and enterrainments of the elg'-hteent : a
antern shows, phantasmagoria, eidophusikon,
and so on. The public was ready
huge public event. Not by

trace its emer-

gence to the popul
nineteenth centuries: magic
panorama, diorama, zoopraxiscope showsj
for cinema, and when it finally appeared, it was a

.  Jivide
i i i ed by at least a dozen indivi
nt, che “invention” of cinema was claimed by

accide
uals from a half-dozen countries.** - .
The origin of the computer screen is a different s.tory. It appearél o o
middle of this century, but it does not become a public presefnce unti et
later; and its history has not yet been written. Both of these facts are :fe e
o the context in which it emerged: As wich all che other element(si c;_ m N
ern human-computer interface, the computer screen was developed for mi

. . . th
itary use. Its history has to do not with public entertainment but wi

military surveillance. . . ‘ -
The history of modern surveillance technologies begins with photogra
i bbbt ==

phy. With the advent of photography came an interest in u.?ing it for aerial
surveillance. Félix Tournachon Nadat, one of the r.nost eminent ph(.)toglr:aw
phers of the nineteenth century, succeeded in exposing a‘photographmb o) a;e
at 262 feet over Bidyre, France in 1858. He was soon .approached ffy tIe
French Army to attempt photo reconnaissance but n.e;ecte.d the o er.h n
1882, unmanned photo balloons were already in the air; = little lai:er,l t 'ey
oined by photo rockets both in France and in Germany. The only in-

were j . ; - ]
d War I was to combine aerial cameras with a superios fly

novation of Worl
i -—the airplane.® e

mg;:liorbn;carr:e the pnext major surveillance rechnology. Massftely em-
ployed in World War II, it provided importantl advax‘ltaiges over pho(;ofgra—
phj. Previously, military commanders had to wait ulntll -13110E§ retum; tom
surveillance missions and film was developed. The mexlrlta?ble delay etw:le,n
cime of surveillance and delivery of the finished image limited photography’s

usefulness because by the time a photograph was produced, enemy positions

34, For these origins see, for insrance, C. W, Ceram, Archeology of she Cinema (New York: Har-

court Brace and Workd, 1965). . o
35, Beaumont Newhall, Ajrborne Camera (New York: Hastings House, 1969),
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could have changed, However, with radar, imaging becamne instantaneous,
and this delay was eliminated. The effectiveness of radar had to do with a
'new means of displaying an image-—a new type of screen.

Consider the imaging technologies of photography and film. The photo-
graphic image is a permanent imprint corresponding to 2 single referent—
whatever is in front of the lens when the photograph is taken. It also
corresponds to a limited time of observation-—¢he time of exposure. Film is
based on the same principles. A film sequence, composed of a number of seill
images, represents the sum of referents and the sum of exposure times of
these individual images. In either case, the image is fixed once and for all,
Therefore the screen can only show past events.

With radar, we see for the first time the mass employment (television is
founded on the same principle bue its mass employment comes later) of a
fundamentally new type of screen, a screen chat gradually comes to dominate
modern visual culture—video monirtor, computer screen, instrument dis-
play. What is new about such a screen is that its image can change in real
time, reflecting changes in the referent, whether the position of an object in
space (radar), any alteration in visible reality (live video) or changing data in
the computer’s memory (computer screen). The image can be continually

updated 77 real time. This is the third type of screen after classic and dy-
t"‘-—""‘—-_-n-—-ﬂ-'—._‘_‘ N
namic—the screen of real time,

The radar screen changes, tracking the referenc. But while it appears that
the element of time delay, always present in the technologies of military sur-
veillance, is eliminated, in fact, time enters the real-time screen in a new
way. In older, photographic technologies, all parts of an image are exposed
simultaneously, whereas now the image is produced through sequential
scanning-—circular in the case of radar, horizontal in the case of television,
Therefore, the different parts of the image correspond to different moments
intime. In this respect, 2 radar image is more similar to an audio record, since
consecutive moments in time become circular tracks on a surface.36

36. This is more than a conceptual similerity. In che late 1920s, John H. Baird invenced ‘
“phonovision,” the first method for the recording and playback of a relevision signal. The sig-
nal was recarded on Bdison's phonograph record by a process very similar to rhat of making an
audio recording, Baird named his recording machine the “phonoscope.” Albect Abramson,
Blectronic Motion Pictures (University of Californja Press, 1955), 41-42.
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What this means is that the image, m a traditional sense, no 10nger.6xﬂ
ists! And it is only by habit thar we scill refer to w%lat we see on the rc;al-nme
screen as “images.” It is only because the scanning is fast enough ax?d ecauscla,
sometimes, the referent remains static, that we see what looks' hkefa statiz
image. Yet, such an image is no longer the norm, but the exception ofa ;:0
general, new kind of representation for which we do not yet h'a\;e a te; [;ﬂ

The principles and technology of radar were worked out in e;e?ne th};
by scientists in the United States, England, France, and Gerrnanyh 1.:'1 hi e
1930s. After the beginning of the War, however, only the U.S. haa ¢ ;
sources necessary to continue radar development. In 1940, at MIT, a tezir;: od
scientises was assembled to work in the Radiation Laboratory, of theh ad
Lab.” as it came to be called. The purpose of the lab was radar resear.c- z;nd

production. By 1943, the “Rad Lab” occupied 115 acres of floor sp;.ce, 1th a
the largest telephone switchboard in Cambridge and employed four chou
le. 3 ' '
San;ztoio photography, radar provided a superior way t.o gatherlmforma—
tion about enemy locations. In fact, it provided too mth information, rnokrle
information than one person could deal wich. Histon‘cal footage frl:;n t. e
early days of the war shows a central commanld room with :a large, table ::;
map of Britain.*® Small pieces of cardboard in the form of planzs are if
tioned on the map to show the locations of actual Gef'man boml ets. A few
senjor officers scrutinize the map. Meanwhile, women 1n arrny' uniforms cc?nl-l
stanely change the location of the cardboard pieces by moving tl'lem ::u
long sticks as information is transmitted fforp doze.ns of re.w.dar stat1.ons. )
Was chere a more effective way to process and display mform‘an'on gath-
cted by radar? The computer screen, as well as mlost other ke.y prxncx?;i%r:g
technologies of the modern human-compute.r mterface—a—mt?ractl € cde_
trol, algorithms for 3-D wireframe graphics, bit-mapped graphics——was.
veloped as a way of solving this problem. o
The research again took place at MIT. The Radiation Laboratory :as
dismantled after the end of the war, bur soon the Air Force created anothes

37, Echoes of War (Bostoﬁ: WGBH Boston, 1989}, videotape.
38. Ibid.
39, Ibid.
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secret laboratory in its place—Lincoln Laboratory. The purpese of Lincoln
Laboratory was to work on human factors and new display technologies for
SAGE—"8emi-Automatic Ground‘Environment,” 2 command centet to
control the US, air defenses established in the mid-1950s.4 Historian of
computet technology Paul Edwards writes that SAGE’s job “was to link
together radar installations around the USA’s perimeter, analyze and in-
terpret their signals, and direct manned interceptor jets toward che in-
coming bee. It was to be a total system, one whose ‘human components’
were fully integrated into the mechanized circuit of detection, decision
and response.”¥

The creation of SAGE and the development of an interactive human-

computer interface were largely the result of 2 particular military docerine.
In the 1950s, the American military thought thata Soviet attack on the U.S.
would entail sending a large number of bombers simultaneousty. Therefore,
it seemed necessary to create a center that could receive informarion from
all U.S. radar stations, track the large number of enemy bombers, and coor-
dinate a counterattack. The computer screen and other components of the
modern human-computer interface owe their existence to this particular
military idea. (As someone who was born in the Soviet Union and now works
on the history of new media in the United States, I find this bit of history
truly fascinating.}

An eatly version of the center was called “the Cape Cod network,” since it
received information from radars situated along the coast of New England.
The center operated right out of the Barea Building on the MIT campus.
Each of eighty-two Air Force officers monitored his own computer display,
which showed the outline of the New England Coast and the location of key
radars. Whenever an officer noticed a dot indicating a moving plane, he

40. On SAGE, sce the excelient social history of early computing by Paul Edwards, The Closed
World: Computers and the Pofities of Discourse in Cold War America {Cambridge, Mass.: MIT Press,
1996}, For a shorter summary of his argument, see Paul Edwards, “The Closed World: Systems
Discourse, Military Policy and Post—World War II U.S. Historical Consciousness,” in Cyborg
Worlds: The Military Information Society, eds. Les Levidow and Kevin Robins (London: Free As-

sociation Books, 1989), See also Howard Rheingold, Virtwa! Reality (New York: Simon and
Schuster, 1991), 68-93,

41. Edwards, “The Closed World” (1989), 142,
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would tell the computer to follow the plane. To do this, the officer simply

had to touch the dot with a special “light pen.#

Thus, the SAGE system contained all the main elements of the modern
human-computer interface, The light pen, designed in 1949, can be consid-
mporary mouse. More importantly, at SAGE,
only to display information in real time, as in
give commands to the computer. Rather
playing an image of reality, the scréen be-

ered a precursor of the conte
the screen came to be used not
radar and television, but also to
than acting solely as a means of dis

came a vehicle for directly affecting reality.
Using the technology developed for SAGE, Lincoln researchers created a

number of computer graphics programs that relied on the screen as a means
of inputting and ourputting information from a computer. These included
programs for displaying brain waves (1957), simulating planet and gravi-

tational activity (1960), and creating 2-D drawings (1938).% "__[‘he most
d.” Designed in 1962 by Tvan

Claude Shannon, it widely
s. With Sketchpad, 2 hu-
puter screen by touch-

well-known of these programs was “Sketchpa,
Sutherland, a graduate student supervised by
publicized the idea of interactive computer graphic
man operatot could create graphics directly on a com
ing the screen with a light pen. Skerchpad exemplified a new paradigm of
interacting with computers: By cEngifngiomething on the screen, the op-
esator changed something in the computer's memory. The real-time screen

became interactive. )
This, in short, is the history of the birth of the compucer screef., But even

before the computer screen became widely used, 2 new paradigm eme

the simulation of an interactive three-dimensional environment without a

screen. In 1966, Ivan Sucherland and his colleagues began research on the

prototyp
ects Agency (ARPA) and the Office of Naval Research.

“T'he fundamental idea behind the three-dimensional display is to pres-

ent the user with a perspective image which changes as he moves,” wtote

42. "Retrospectives IT: The Easly Years in Computer Graphics ac MIT, Lincoln Lab, and Har-

in SIGGRAPH ‘89 Panel Proceedings (New York: The Association for Computing Ma-

vard,”
chinery, 1989}, 22-24.

43, Thid., 42-54.

44, Rheingold, Virtnal Reality, 103.
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e of VR. The work was cosponsored by the Advanced Research PFd'j'-; -

:ut;lerland i-n 1968.% The computer tracked the position of the viewer's
. ead and adjusted the perspective of the computer graphic image accord-
ingly. The display itself consisted of two six-inch-long monitors mounted

Dext to th‘e temples. They projected an image that appeared superimposed
over the viewer’s field of vision. : 'P

The screen disappeared. It had completely taken over the visual field

The Scréen and the Body

| A
yiael

I have presented one possible genealogy of the modern computer screen. In Closste

my genealogy, the computer screen represents an interactive type, a subt

of the real-time type, which is a subtype of the dynamic type whi::h i ylP;e

t)fpe of the classical type. My discussion of these types reIie,d on tw: ?c:u -
O Fu’st,-the idea of temporality—the classical screen displays-a static, pe o

nent image; the dynamic screen displays a moving image of the . r mac;

finally, the real-time screen shows the present. Second, the relftiizsir:p

betw i
een the space of the viewer and the space of representation (I defined the .

SCreen as a lndo into th
W W (o4 SPaCe Of fepl'esentatlon thal: IESEH exX18£s 1n our
ﬂoflllal Space). .

o~

Let us o 's hi .
ow look at the screen’s history from another angle—the relation- &

;h1phbetween. the screen and the body of the viewer. This is how Roland
arthes describes the screenin “Diderort, Brechr, Eisenstein,” written in 1973:

Representation i i imi .
P on is not defined directly by imitarion: even if one gets rid of notions of

the “real ® o " “
real,” of the “vraisernblable,” of the copy,” there will still be representation for

as long as E.lSLib ject (author, reader, spectator or voyeutr) casts his gaze towards a hori-
zon on which he cuts out a base of a trizngle, his ¢ye (or his mind) forming the apex
The “Organon of Representation” (which is today becoming possible to Writepbe .
cau.se thete are intimations of something else) will have as its dual foundarion the sov.
ereignty of the act of cuzting out [Z&onpage} and the unity of the subject of acticn -
'll‘he scene, the picture, the shor, the cut-our rectangle, here we have the very condz—
f‘zan that allows us to conceive theater, painting, cinema, literature, all those ares, th

is, other than music and which could be called digpiric arts, 46 ) e

45. Quoted in ibid., 104.

46. “Di
Roland Barthes, “Diderot, Breche, Eisenstein,” in Imagel Music/ Text

- {New York: Farrar, Straus, and Giroux, 1977), 69-70 , trans. Secphen Heath
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For Barthes, the screen becomes an all-encompassing concept that covers the
funcrioning of even non-visual representation (tirerature), although he does
make an appeal to a particular viszal model of linear perspective. Atany rate,
his concept encompasses all the types of representational apparatuses [ have
discussed: painting, film, television, radar, and computer display. In each of
these, reality is cut by the rectangle of a screen: “a puge cut-out segment with
clearly defined edges, iereversible and incorruptible; everything that sur-
rounds it is banished into nothingness, remains unnamed, while everything
that it admits within its field is promoted into essence, inro light, into
view”¥ This act of cutting reality into a sign and nothingness simulita~
neously doubles the viewing subject, who now exists in two spaces: the fa-
miliar physical space of her real body and the virtual space of an image
within the screen. This split comes to the surface with VR, but it already ex-
ists in painting and other dioptric avis.

What is the price the subject pays for the mastery of the worid, focused
and unified by the screen? ‘

The Draughtsman’s Contract, a 1982 film by Peter Greenaway, Coacerns an
architectural drafesman hired to produce a set of drawings of a country
house, The draughesman employs a simple drawing tool consisting of a
square grid. Throughout the film, we repeatedly see the draughtsman’s face
through the grid, which locks like prison bars. It is as if the subject who at-
tempts to catch the world, immobilizing and fixing it within the represen-
tdtional apparatus (here, perspectival drawing), is teapped by the apparatus
himself, The subject is imprisoned.

[ take chis image as a metaphor for what appears to be a general tendency
of the Western screen-based representational apparatus. In this tradition, the
body must be fixed in space if the viewer is to see the image at ot Trom Re-
naissance monocular perspective to modern cinema, from Kepler's camera

obscura to nineteenth-century camera lucida, the body has to remain still.4®

47, Ibid.

48, Alchough in the following & discuss the immobility of the subject of a screen, in the con- -

rext of the history of representation, We can also relate this condition to the history of com-

munpication. In ancient Greece, communication was understood as an oral dialogue between
people. It was aiso assumed that physical movement stimulaced dialogue and the process of

thinking. Aristotle and his pupils walked around while discussing philosophical problems. In
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the l\a‘hddle Ages, a shift occured from dialogue berween subjeces to communicarion b

asubject and an information storage device, that is, a book. A medieval book ch 'uon bl

::;;n I:: considered a precursor to the screen that “fixes” ics subject in space ot
. As summatized by Marri “ i i .

et :; P::St:li];;,s )’Sc;c.nplc Regimes of Modernity,” in Vision and Visuality, ed.

50. Quoted in ibid., 7.

51. Ihid., 8.

52. Quoted in ibid., 9.

53, For asutvey of p P! ival i LRt a. e Serence of Art (New Haven:
of perspect; linstra s, see M rrin K; The Scie Art H
» £mp,
Yale UDIUEISl.t) P.'.ESS, 1990): 167-220. | f .
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sixteenth century, Diirer had described a number of such n.mr:hines.."i Marfy
va;rieties were invented, but regardless of the type, the artist had to remain
immobile throughout the ptocess of drawing. .

Along with perspectival machines, a whole range of optul:al gpparatus;s
was in use, particulacly for depicting landscapes and conducting topograp. 5;
ical surveys. The most popular optical apparatus was the camera obscura.
Camera obscara literally means “dark chamber,” and was founded on the
premise that if rays of light from an obiect or a scene pass throug%t a small
aperture, they will cross and reemerge on the other side to forT a.n image on
a screen. In order for the image to become visible, however, "it 1s n.ecessary
that the screen be placed in a chamber in which light levels arf: consmllera.xbly
lower than those around the object.”*¢ Thus, in one of the earliest depictions
of the camera obscura, in Kircher's Ars muagna Lacis et umbrae (R.ox'ne, 1649),
we see the subject enjoying the image inside a tiny room, obhvu),:;.s to the
fact that he has had to imprison himself inside this “dark chamber” in order
to see the image on the screen. .

Later, & smaller tent-type camera obscura—a movable prison, sfo ;0
speak—became popular. It consisted of a small tt.enc mo?n.atecl on.a tnllzc.) .
with a revolving refleccor and lens at its apex. Having positioned himself in-
side the tent, which provided the necessary darkness, the draftsman would
then spend hours meticulously tracing the image projected by the lens.f .

Early photography continued the trend toward the imprisonment o a; e
subject and the object of representation. During photography’s first decades,
exposure times were quite long. The daguerreotype process, for'i 1nstancet re-
quired exposures of four to seven minutes in the sunand from twelve to sixty
minutes in diffused light. So, similar to the drawings produced with the help
of the camera obscura, which depicted reality as static and 1mmob11€"éarly
photographs represented the world as stable, eternal, unshakable. A.nd whl:fn
photography ventured to represent living things, theg.( had to be immaobi-
lized. Thus, portrait scudios universally employed various clamps to assun:e
the steadiness of che sitter throughout the lengthy time of exposure. .Remll—

niscent of torture instruments, the iron clamps firmly held che subject in

54. Ibid., 171-172.
55. Ibid., 200.
56, Ibid.
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place—a subject who volunearily became the prisoner of the machine in or-
der to see her own image.>?

Toward the end of the nineteenth century, the petnﬁed world of the pho-
tographic image was shattered by the dynamic screen of the cinema. In “The
Work of Art in the Age of Mechanical Reproduction,” Walter Benjamin ex-
pressed his fascination with the new mobility of the visible: “Our taverns
and our metropolitan streets, our offices and furnished rooms, our railroad
stations and our factories appeared to have us locked up hopelessly, When
came the film and burst this prison-world asunder by the dynamite of the
tenth of a second, so that now, in the midst of its far-flung ruins and debris,
we calmly and adventurously go traveling.”ss _

The cinema screen enabled audiences to rake a journey through different
spaces without leaving their seats; in the words of film historian Anne Fried-
berg, it created “a mobilized virtual gaze.”? However, the cost of this vircual
mobility was a new, institutionalized immobility of the spectator. All
around the world large prisons were constructed that could hold hundreds of
prisoners-—movie houses. The prisoners could neither talk to one another
nor move from seat te sear. While they were taken on virtual journeys, their
bodies remained still in the darkness of collective cameras obscura,

The formation of this viewing regime took place in parallel with the shift
from what film theorists call “primitive” to “classical” film langnage.®® An
important part of this shift, which rook place in the 1910s, was the new
functmnmg of the virtual space represented on the screen. During the
“primitive” period, the space of the film theater and the SCreen space were
clearly separared, much like in theater or vaudeville, Viewers were free to in-
teract, come and go, and maintain a psychological distance from the virtual

world of the cinematic narrative. In contrast, classical ilm addressed each
viewer as a separate individual and positioned him inside its virtual world

57. Anesthesiology emetges approximarely ac the same time.
38. Walter Benjamin, “The Work of Art in the Age of Mechanical Reproduction,” in Iilumz-
nations, ed. Hannah Arendr (New York: Schocken Books, 1969), 238,

39. Anne Friedberg, Windsw Shopping: Cinema and the Postmodern {Berkeley: Universicy of Cal-
ifornia Press, 1993), 2.

60. See, for instance, David Bordwell, Janet Steiger, and Kristin Thompson, The Classical Hol-
Lyuned Cinema (New York: Columbia Universicy Press, 1985).
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narrative. As noted by a contemporary in 1913, “[spectators] should be put

being a ‘knot hole in the fence’ at every stage in the play"®!
he spectator looking across 2 void in a separate
rerms of the best view-

in the position of
If “primitive cinema keeps t
space,'6? classical cinema positions the spectator in
point of each shot, inside the virtual space.

This situarion is usually conceptualized in terms
the camera eye. The body of the spectator remains in her
pled with a mobile camera. However, it is also pos-
ferently. We can imagine that the camera

er remains stationary, coinciding

of the spectator’s iden-

tification with
seat while her eye is cou
sible to conceptualize this di
does not, in fact, move at all, but rath
with the spectaror’s eyes. Instead, it is the virtual space as whole that
position with each shot. Using the contemporary vocabulary of
s, we can say that this virtual space is rotated, scaled, and
ctator the best viewpoint. Asina striptease,
presenting itself from different

changes its
computer graphic
zoomed always to give the spe
the space slowly disrobes itself, turning,

stepping forward and retracting, always leaving something

sides, teasing,
a seductive

d so that the spectator must wait for the next shot-. . .

covere,
s all over with the next scene. Al the spectator has to do

dance that begin
is remain immobile.

Film theorists have taken thisi
institucion of cinema. Anne Friedberg writes:
(who compares cinematic speCtz;.tion to the priso
Musser points out, WM,
seared in an auditorium.”® Film theoretician Jean-Louis Baudry, probabljr
more than anyone else, emphasizes immobility as the foundacion of cine-
maric illusion, quoting Paco: “In this underground chamber the;y_hgve been
ildhood, chained by the leg and also by the neck, so thaf"i':ﬁ%}?annot
y see what is in front of them, because the chains will not

mmobility to be the essential feature of the
“As everyone from Baudry
ners in Plato’s cave) to

from ch
move and can onl

61, Quoted in ibid., 215.

62. Tbid., 214

63. Friedberg, Window Shopping,
Metapsychological Approaches to the Impression of Real

Ideology, ed. Philip Rosen (New York: Columbia University Press, 1986) and Charles
ew York: Chatles Scribner and

134. She refers to Jean-Louis Baudry, “The Apparatus:

ity in the Cinema,” in Narrative, Ap-

pararus,
Musser, The Emergence of Cinema: The American Sereen o 1907 (N

Sons, 1990).
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letr chern turn ;heir heads %4 This immobility and confinerment, accordi
Baudry,-enables the prisoners/spectators to mistake representat,ions fo mﬁ t'o
pEfceptmns thereby regressing to childhood when the two were m;;:"
gu:sha.ble. Rather than a historical accident, the immeobility of the s ect:ltm—
acco.rdmg to Baudry's psychoanalytic explanation, is che esseﬁt' 1 . i 'Or,
of cinematic pleasure, , e conditon
Alberti’s Wi.ndow, Diire_rr’s perspectival machines, the camera obscura
photograph;lr, c.merna—in all of these screen-based apparatuses, the sub'ect,
has to re'rnam immobile. In fact, as Friedberg perceprively poi,nts out jt:h
progress%ve l.nobilization of the image in modernity was accompanied b : the
progressive imprisonrnent of the viewer: “as the ‘mobility’ of the azZ b e
came more ‘virtual'—as techniques were developed to paint (andgth o
Photograph) realisric images, as mobility was imph;éd by changes in l‘imh::O
11:1g (and then cinematography)—the observer became more immobile gas-
SI‘VC, ready to receive the constructions of a virtual reality placed in f -
his or her unmoving body.s* ypcedin foncet
What happens to this tradition with the atrival of a screen-less represen-
tational .apparatus—VR? On the one hand, VR constitutes a ﬁmdaile 1
break with this tradition. It establishes a radically new type of relati I;:a
between'thc body of the viewer and the image. @E
the mobile camera moves independently of the immobile spectator, n,ow :i:z
~_s:g_e_i:_t_all:or éctually has to move in physical space in order to experience move-
ment in virtual space. It is as though the camera were mounted on th i
kf‘f_; Thus, to lock up'_in—*-'irtua.i space, one has to look up in physicalesu:ers'
.'tr(‘)hs.tep forwatc'i “virtually” one has to step forward in actuality, and so E(,)nc :;
e spectator is no longer chained, immobilized, anesthetized by the appa-

ratus that serves her re i
ady-made images; no
w she has to w i
order to see. , ootk

At the same ti impri
e time, VR imprisons the body to an unprecedented extent

T \ . . .
. This can clearly be seen in the carliest VR system designed by Sutherland

64. Quoted in Baudry, “The Apparatus,” 303, '
&5, Friedberg, Windsw Shopping, 28.
66. -A typical
typical VR system adds other ways of moving around, for instance, the ability to move

forward i i irecei i i
. ; - n o single direction by simply pressing a butten on a joystick, To change the direc
on, however, the user s¢ill has to change the position of his/her bedy.
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and his colleagues in the 1960s. According to Howard. Rhemgollds hlS:)tZ
of VR, “Sutherland was the first to propose_rnountmg srr;{ai‘ co;np ”
screens in binocular glasses—far from an easy hz?rdwlare- tas ;n the euteyr
1960s—-and thus immerse the user’s point of view inside the comp

graphic world."s” Rheingold further wrote:

In order to change the appearance of the computer-generated gra.phic‘s whefn ;he usz
moves, some kind of gaze-teacking tool is needed. Because the.chrecu.on of o ‘; use .
gaze was most economically and accurately measured at that txn‘m by rnéansl F(:» 2 mSD
chanical apparatus, and because the HMD {head-mounted- dlsplaT] :sz in:v:; °
heavy, the users of Surherland’s early HMD systems f?und their heafl ocke: oo
chinery suspended from the ceiling. The user put his or her head into a m

traption that was known as the “Sword of Damocles” display.®®

A pair of tubes connected che display to tra‘cks in thi::i[l.;ng’ ;::1;; n;?)l;
ing the user a captive of the machine ina p.hysncl:al sense. o e us e
to turn around and rocace her head in any direcrion, b1‘1t could ot m "
from the machine mote than a few steps. Like today’s comquj mo;zz:l,_lmg
body was tied ro the computer. In fact, the body was recluce. tlo orhie
less—and nothing more—than 4 giant mouse, of more Precisety, : gA
joystick. Instead of moving a mouse, the user had to turn -he1: éw: l-f:tey;]inz:
other comparison that comes to mind is the apparatus built in t ef -
teenth century by Etienne-Jules Marey to measure the frequerllcy oft ‘e eng;
movemnents of a bird. ‘The bird was connected to thc? mea‘sunr?g eq?.:llp.rnbut
by wires that were long enough to enable it to flap its wings in midair

anywhere.™ . o
nor’;llia pi:dox of VR, that it requires the viewer to mO\.re m.pr.der 0s tsie; z;n
image and at the same time physically ties her tola machn:le, is invere . i t{
dramatized in a “cybersex” scene in the movie Lawnimouer thz ; m
Leonard, 1992). In the scene, the heroes, a man and a wormnan, are sitnate

67. Rheingold, Virtual Reality, 104.
68. Ibid., 103.

69. Ibid,, 109, —
¥0. Marca Braun, Picturing Time: The Work of Etienne-]ules Marey (1830-1 904 ) (Chicago: Uni

versity of Chicago Press, 1992}, 34--35.
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the same room, each fastened to a separate circular frame thar allows the
body to rotate 360 degrees in all directions. During “cybersex” the camera
cuts back and forth between virtual space (i.e,, what the heroes see and ex-
perience} and physical space. In the virtual world represented by psychedelic
computer graphics, their bodies melt and morph together, disregarding all
the laws of physics, while in the real world each of them simply rotares
within his or her own frame.

The paradox reaches its extreme in one of the most long-standing VR
projects—the Super Cockpit developed by the U1S. Air Force in the 1980s.7!
Instead of using his eyes to follow the terrain outside the plane and the
dozens of inscrument panels inside the cockpit, the pilot wears a head-
mounted display rhat presents both kinds of informarion ina more efficient
way. What follows is 2 description of the system from Air & Space magazine:

When he climbed tnco his ¥16C, the young fighter jock of 1998 simply plugged in
his beimet and flipped down his visor to activate his Super Cockpit system. The vir-
tual world he saw exactly mimicked che world outside, Salient terrain fearures were
outlined and rendered in three dimensions by the two tiny cathode ray tubes focused
at his personal viewing distance. . . . His compass heading was displayed as a large

band of numbers on the horizon line, his projected flight path a shimmering high-
way leading our toward infinity.”

If in most screen-based representations (painting, cinema, video) as well as
typical VR applications, the physical and victual worlds have nothing to do
with each other, here the vircual world is synchronized precisely with the
physical one. The pilot positions himself in the virtual world in order to
move through the physical one at 2 supersonic speed with his representa-
tional apparatus securely fastened to his body, more securely than ever before
in the history of the screen,

Representation versus Simulation
In summary, VR continues the screen’s tradition of viewer immobility by
fastening the body to a machine, while at' the same time ir creates an

_—

71. Rheingold, Virtual Reality, 201-209,
72, Quored in ibid., 201,
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unprecedented new condition by requiring the viewer to move, We may ask
whether this new condition is without historical precedent, or whether it fits
within an alternative representational tradicion that encourages the move-
ment of the viewer. ' )

I began my discussion of the screen by emphasizing that a screen’s frame
separates two spaces that have differens scales— the physical and the virtaal.
Although this condition does not necessarily lead to the immobilization of
the spectaror, it does discourage any movement on her part: Why move when
she can't enter the represented virtual space anyway? This is well dramatized
in Alice in Wonderland when Alice struggles to become just the right size in
order to enter the other world.

The alternacive tradition of which VR is a pact can be found whenever the

scale of a repsesentation is che same as the scale of our human world so that

the two spaces ate continuous. This is the tradition of simulation rather than

thac of representation bound to a screen. The simulation tradition aims to
blend virtual and physical spaces rather than to separate them. Therefore, the
two spaces have the same scale; their boundary is de-emphasized {rather than
being marked by a rectangular frame, as in the representation tradition}; the

spectator is free to move around the physical space.

To analyze further the different logic of the two traditions, we 'may com-
pare their typical representatives—frescoes and mosaics, on the one hand,
and Renaissance painting, on the other. The former create an illusionary
space that starts behind the surface of an image. Importantly, frescoes and
mosaics (as well as wall paintings) are inseparable from architecture. In other
words, they cannot not be moved anywhere. In contrast, the modern paint-
ing, which first makes its appearance during the Renaissance, is essentially

mobile. Separate from a wall, it can be transposted anywhere. (Ft is teroBt-"

ing to connect this new mobility of representacion with the tendency of cap-
italism to make all signs as mobile as possible.)

But, at the same time, an interesting reversal takes place. Interaction
with a fresco of a mosaic, which itself cannot be moved, does not assume
immobility on the part of the spectator, while the mobile Renaissance
painting does presuppose such immobility. It is as though the imprison-
ment of the spectator is the price for the new mobility of the image. This
reversal is consistent with the different togic of the representation and sim-
ulation traditions. The fact that the fresco and mosaic are “hardwired” to
their architectural setting allows the artisc to create a continuity between
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virtual and physical space. In contrast, a painting can be put in an arbitrary
setting, and therefore, such continuity can no longer be guaranteed. Re-
sponding to this new condition, a painting presents a virtual space that is
clearly distinct from the physical space where the painting and spectator
are located. At the same time, its imprisons the spectator through a per-
spective modeél or other rechniques so that she and the painting form one
system. Therefore, if in the simulation tradition, the spectaror exists in a
S%Egle coherent space—rthe physical space and the virtual space that con-
tinues it—in the representational tradirion, the spectator has a double
idenrity. She simultaneously exists in physical space and in the space of
representation. This split of the subject is the tradeoff for the new mobil-
ity of the image as well as for the newly available possibility to represent
any arbitrary space, rather than having to simulate the physical space
where an image is located.

While the representational tradition came to dominate post-Renaissance
cultuse, the simulation tradition did not disappear. In fact, che nineteenth
century, with its obsession with naruralism, pushed simulation to the ex-
treme with the wax museum and the dioramas of narural history museums,
Another example of the simulation tradition is sculpture on a hurnan scale,
for instance, Auguste Rodin’s “The Burghers of Calais.” We think of such
sculptures as part of a post-Renaissance humanism that puts the human at
the center of the universe, when in fact they are aliens, black holes uniting
our world with another universe, a petrified universe of marble or scone that
exists in parallel to our own.

VR continues the tradition of simularion. However, it introduces one im-
portanc difference. Previously, the simulation depicted a fake space continu-
ous with and extended from the normal space. For instance, a wall painting
created a pseudo landscape that appeared to begin at the wall. In VR, either
there is no connection between the two spaces (e.g., I am in a physical room
while the virrual space is an underwarer landscape) or, conversely, the two
completely coincide (e.g., the Super Cockpit prbj ect). In either case, the ac-
tual physical reality is disregarded, dismissed, abandoned.

In this respect, the nineteenth-century panorama can be thought of as a
transitional form berween classical simulations (wall paintings, human-size
sculpture, diorama) and VR. Like VR, the panorama creaces a 360-degree
space. Viewers are situated in the center of this space, and they are encour-
aged to move around the central viewing area in order to see different parts
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of the panorama,” But in contrast €0 wall paintings and mosaics that, after
all, act as decorations of a real space, the physical space of action, now this
physical space is subordinate to the virtual space. In other words, the central
viewing area is conceived as a concinuation of fake space, rather than vice
versa, as before—and this is why it is usually empty. It is empty so that we
can pretend that it continues the batclefield, or che view of Paris, or what-
ever else the panorama represents.” From here we are one step away from
VR, where physical space is totally disregarded, and all “real” actions take
place in vircual space. The screen disappeared because what was behind it
simply took over.

And what about the immobilization of the body in VR thar connects it
to the screen tradition? Dramatic as it is, this immobilization probably rep-
resents the last act in the long history of the body’s imprisonment. fﬂ_l__

around us are the signs of increasing mobilicy and the miniaturization of

Sommunication devices—mobile telephones and electronic organizets,

pagers and laptops, phones and warches rhat offer Web surfing, Game-
boys, and similar handheld game unics. Eventually, the VR apparatus may
be reduced to a chip implanted in the retina and connected by wireless trans-

mission to the Net, From that moment on, we will carry our prisons with
us—not in order to blissfully confuse representations and perceprions (as
in cinema), but rather always to “be in touch,” always connected, always
“plugged-in.” The retina and the screen will merge.

This futuristic scenario may never become a reality. For now, we clearly
live in the society of the screen. Screens are everywhere——the screens of air-
line agents, data-entry clerks, secretaries, engineers, doctors, and pilots; the

screens of ATM machines, supermarket checkouts, automobile dashboards,

-

7%. Here I disagree with Friedberg, who writes, “Phantasmagoerias, panoramas, dioramas-—
devices that concealed their machinery—were dependent on the relative immobilicy of their
specrators” (23).

74. In some nineteenth-century panoramas, the central area was occupied by the simulation
of a vehicle consistent with the subject of the panorama, such as a pact of a ship. ‘er can say
that in this case che virtual space of the simulatien completely takes over the physical space;
that is, physical space has no identicy of its own——not even such minimal negative identity as

emptiness, It completely serves the simulation.
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and, of course, the screens of computers. Rather than disappearing, the
scrle.en threatens to take over our offices and homes. Both computer anci tel-
evision monitors are gerting bigger and flatter; eventually, they will become
?valiusized. Architects such as Rem Koolheas design Blade Runuer-like build-
ings whose fagades have been transformed into giant screens.™

. D'ynamic, real-time, and interactive, a screen is still a screen. Interactiv-
ity, slxmulation, and telepresence: As was the case centuries agg we are still
looking ar a flat, rectangular surface, existing in the space of ot,,u' body and

n, . ft the er f tlle
actl g asa Wlﬂdow 1o aﬂot] 1er SPaCe We Stlll have I]Ot'[e a O

5. . .
3. Tam referring here to Rem Koolhaas's unrealized project for a new building for ZKM in

rlsruhe, Ger V- See ags TLu al [ OIK! nace
Karl - man Rem Koolh, and B ce M; 1, S, M, L, XL {New York: M 11i
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