The Myth of the Digital
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William Mitchell explains this principle as follows: N
amount of information in 2 continuous-tone phmm;gm]-ph., s .en g .
nsually reveals more detail but yields a fuzzier and grainier picture. . ..

digital image, on the other hand, has precisely limited spatial and tonal res-
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olurion and contains a fived amount of informarion.” Prom a logical point
of wiew, cthis principle is a correct deducrion from the idea of digital repre-
semration. A digital image consists of a finite number of pixels, each having
a distince color or tonal walue, and this number determines the amount of
derail an image can represent. Yer in reality this difference does not mateer.
By the end of the 1990s, even cheap consumer scanners were capable of
scanming images at resolurions of 1,200 or 2,400 pixels per inch. 5o while
a digirally stored image is still comprised of a finite number of pixels, at
such resolurtion it can conrain much finer detail chan was ever possible with
rraditional photography. This nullifies the whole distincrion between an
*indefinite amount of information in a continuous-tone photograph™ and a
fixed amount of detail in a digital image. The more relevant question is how
much information in an image can be useful o the viewer, By the end of
new media’s first decade, technotogy had already reached the point where a
digital image could easily contain much more information than anyone
would ever want.
But even the pixel-based representation, which appears to be the very
essence of digital imaging, cannot be taken for granted. Some COMpater
graphics sofrware has bypassed the main limitation of the traditional pixel
grid—fixed resolution. Live Pictare, an image-editing program, converts a
pixel-based image into a set of mathemarical equations. This allows che user
o wouk with an image of virtually unlimired resolution. Another paint pro-
gram, Matadr, makes possible painting on a tiny image, which may consist
of just a few pixels, as though it were a high-resolution image. {Ir achieves
this by breaking each pixel into a number of smaller sub-pixels.) In both pro-
grams, the pixel is np longer a "final frontier”; as far as the user is concerned,
it simply does not exist. Texture-mapping algorithms make the notion of a
fixed resolution meaningless in a different way. They often store the same
image ar a number of different resolutions. During rendering, the texture
map of arbitrary resolution is produced by interpolating two images that are
closest vo this resolution. (A similar technigue is used by VR software, which
stores the number of versions of a singular ebject at different degrees of

detail.) Finally, certain compression techniques elimimate pixel-based

29, William J. Mirchell, The Remufignred Eye {Cambridge, Mass: MIT Press, 1982), 6.
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representation alrogether, instead representing an image via different math-
ematical constructs (such as eransforms),

13) In contrast to analog media where each successive copy loses qualicy, dig-
itally encoded media can be copied endlessly withour degradarion,

Mitchell summarizes this as follows: “The continuous spatial and tonal
mmm of analog piceures is not exactly replicable, so ww:liﬁ images cannot
be transmitted or copied wichout degradarion. . . . Bur discrete srates can be
replicared precisely, so a digital image thar is a thousand generations away
from the original is indistinguishable in quality from any one of its progen-
itors.”®® Therefore in digital culture, “an image file can be copied endlessly,
and the copy is distinguishable from the or ginal by its date since there is .né
loss of quality”3! This is all true—in principle, In reality, however, there is
acrually much more degradation and loss of information between copies of
digital images than berween copies of traditional photographs. A single dig-
ital image consists of millions of pixels. All of this data requires considerable
storage space in a computer; it also rakes a long time (in conrrast 1o 2 text
file} vo rransmit over a nerwork. Because of this, the software and hardware
used to acquire, store, manipulate, and transmit digiral images rely uni-
formily on fossy compression—rhe technique of making image files smaller by
deleting some information, Examples of the technique include the JPEG
format, which is used to srore still images, and MPEG, which is used ra store
digital video on DVD, The technique involves 2 compromise berween im-
age quality and file size—rhe smaller the size of a compressed file, the more
visible the visual artifaces introduced jn deleting information become, De-

pending on che level of compression, these arrifaces range from barely no-
ticeable to quire pronounced.

One muy argue thar chis situation is temporary, that once cheaper com-
purter storage and faster nerworks become commenplace, fossy compression
will disappear. Presently, however, the rtrend is quite the opposite, with lossy

30. Ibid., 6.
31. Ibid., 49.
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compression becoming more and more the norm for representing visual in-
formacion. If a single digical image already conrains a loc of deta, this
amount increases dramatically if we want to produce and diseribuce mov-
ing images in a digiral form. (One second of video, for instance, consists of
thirey seill images.) Digital television with its hundreds of channels and
video on-demand services, the distribution of full-length films on DVD oz
over the Inteenet, fully digital post-production of feature flms—all of chese
developments are made possible by lossy compression. It will be a number
of years before advances in storage media and communication bandwidch
will eliminate the need to compress andio-visual data. So rather than being
an aberration, 2 faw in che otherwise pure 2nd perfect world of che digiral,
where not even a single bit of information is ever lost, lossy compression is
the very foundation of computer culture, a®least for now. Therefore, while
in theory, computer technology entails the flawless replication of data, its
actual use in conremporary sociery is characterized by loss of data, degrada-

tion, and noise.

The Myth of Interactivity
Wi have only one principle still remaining from the original list: inceractivicy.

{6} New media is inveractive, In contrast toold media where the order of pres-
entation is fixed, the user can now interact with a media object. In the process
of interaction the user can choose which elements vo display or which paths o
follow, thus generating a wnique work. In chis way the user becomes the co-

author of che work.

As with digital T avoid using the word énteractive in this book withour qual-
ifying ir, for the same reason—1I find the concept to be too broad to be tuly
usefil.

In relavion to computer-based media, the concept of interactivity is a tau-
tology. Modern HCI is by definition interactive. In contrast to-earlier inter-
faces such as bacch processing, modera HCI allows the user to control the
compiiter in real-time by manipulating informarion displayed on che screen.
Once an object is represented in 2 compurer, it automatically becomes in-
teractive. Therefore, to call computer media “inreractive” is meaninghess—
it simply means stating the most basic fact abour compurers.
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Rather than evoking this concept by irself, I use a number of ocher
concepts, such as menu-based interactivicy, scalability, simulation, image—
interface, and image-inscrument, to describe different kinds of mmmm:wi
structures and operations. The distinction berween “closed” and “open
interacrivity is just one example of this approach. m

Although it is relatively easy to specify different interactive :mwc‘.mres
used in mew media obijeces, it is much more difficulr to deal theoretically
with users’ experiences of these structures. This aspect of interactivity r‘e-
mains one of the most difficult cheoretical questions raised by new media.
Withour pretending to have a complete answer, 1 would like to address some
aspects of the question here. - o

Al classical, and even moreso modern, art is “inveractive” in a number of
ways. Ellipses in literary narration, missing details of ubjectf: in v‘wgzai alrt‘,
and other representational “shortcuts” require the user to hll in mxs..smg in-
formation.’? Theater and painting also rely on techniques of staigmg and
romposition to orchestrate the viewer's attention over time, reql‘urm g her to
focus on different pares of the display. With sculpture and architecture, the
viewer has to move her whole body to experience the spatial structure.

Modern media and art pushed each of these techniques further, placing

new cognitiveand physical demands on the viewer. Beginning in the 19.205,
new narrative techniques such as lm montage forced audiences to bridge
quickly the mental gaps between unrelated images. Film cinematography
actively guided the viewer to switch from one part of a frame to. another. The
new representational style of semi-abstraction, which ?long with ph.utugm-
phy became the “inrernational style” of modern wisual (‘:u.ltuxe, required the
viewer to reconstruct represented objects from a bare minimum—a cn:'mmux,
a few patches of colot, shadows cast by the objects not represenfced directly.
Finally, in the 1960s, continuing where Furarism and Dada left off, new
forms of art such as happenings, performance, and instatlarion turned art ex-
plicitly participational—a transformation that, according to some new me-

32. Ernst Gombgich analyzes “the beholder's share” in decoding the missing informarios in
visual images in bis classic Are and Hlusian: A Suudy in the Psychology of Pictorial Representation

(Princeton, 14.].: Princeron University Press, LS00
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dia theorists, prepared the ground for the interacrive camputer installarions
that appeared in the 1980s.3

When we use the concept of “interactive media™ exclusively in relation to
computer-based media, there is the danger that we will interprer “inrer-
action” literally, equating it with physical interaction between a user and a
media object {pressing a button, choosing a link, moving the body), at the
expense of psychological interaction. The psychological processes of filling-ir,
hypothesis formation, recall, and idenrificarion, which are required for us 1o
comprehend any text or image at all, are mistakenly identified wich an ob-
jectively existing structure of inveractive links.>*

This mistake is not new; on the contrary, it is a struceural fearure of che
hisrory of modern media. The literal interpretation of interactiwvity is just che
latest example of a larger modern trend to externalize mental life, a process
in which media rechnologies—photography, fitm, VR—have played a key
role.”* Beginning in the ninereenth century, we witness recurrent claims by
the users and theorists of new media technologies, from Francis Galton (the
inventar of composite phovography in the 1870s) to Hugo Munsterberg,
Sergei Eisenstein and, recently, Jaron Lanier, that these rechnologies excer-
nalize and objectify the mind. Galton not only claimed char “the ideal faces
obtained by the methed of compusite portrairure appear to have a great deal

33. Thenorion that compurer interactiveart has jes ofigins in new an forms of the 1960s is explored
inu Sk Dinkla, “The History of the Interface in Intesactive Are,” ISEA (Invernacionall Sypmposium on
Blectronic At} 1994 Proceedings (hrpufformmuizh. fifbookshopfisea_procinemgent08.hrm; “From
Parricipation wo Interaction: Toward the Otigins of Imeracrive Ar,” in Lynn Hershman Leeson, ed.,
Clicking f: FHoe Links toa Digitad Culture (Seartle: Bay Press, 1996), 279~2910, See also Simon Penny,
“Consumer Culture and the Technological Impesarive: The Artist in Diataspece,” in Simon Penny,
ed.,, Critial Lyies in Electrontc Media (Albany: State University of Wew Yook Press, 1993), 47-74.
34. This argument relies on 2 cognirivist perspective that stresses the active mental processes
imvolved in comprehension of any cultaral vext. For examples of a cognitivist approach in film
seudies, see Bordwell and Thomg Filir Art, and David Bordwell, Narnation in the Fiction
Film (Madison: University of Wisconsin Press, 1989).

33. For a more detailed analysis of this trend, see my article “From the Externalization of the

Psyche vo the Implantation of Technology,” in Mind Revofution: Interfive BrainiC » ed.
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in cornmon with . . . su-called absteact ideas” bur in fact he proposed to re-
name abstract ideas “cumulative ideas.?® According to Miinsterberg, who
was a Professor of Psychology at Harvard University and an author of me ‘c:’»f
the earliest theoretical treatments of cinema entitled The Film: A me‘»bm’fmgw-
cal Study (1916), the essence of film lies in irs ability to .repmdu«oe or M mbyew:-
tify” various mental functions on the screen: “The photoplay ubawfche: lawtfs
of the mind rather than those of the outer world." In the 1520s Ewr:mm-wm
speculated chat film could be used to wemnemmlize——md cnmtml—-—‘ﬂm‘nkul]g.
As an experiment in this direction, he boldly conceived a screen :md@pmtmn
of Marx's Capital, “The content of CAPITAL (its aim) is now It'mmm“.wad;: \?ﬂ
teach the worker to think dialectically,” Eisenstein writes emhu&%muc;?ﬂ?t in
April of 1928.%® In accordance with the principles of “Marxist dialectics” as
canonized by the official Soviet philosophy, Eisenstein planned to prmmnft the
viewer with the visual equivalencs of thesis and anri-thesis so thar ‘thve w-mewer
could then proceed to arrive at synchesis, thar is, the coerect conclusion, as
re-programmed by Eisenstein.
Prelﬁttﬁri‘%ﬂm W%. pioneer Jaron Lanier similarly saw WK wnmhwmw‘mggir as
capable of completely objectifying—better yet, tm‘nﬂipmﬁmﬂx mengmn?g
with—mental processes. His descriptions of its capabilities did MM“dw-
tinguish between internal mental functions, events, and ‘un-rm1e:§m‘e& and ex-
ternally presented images. This is how, according to Lanier, VR r?em take
over human memory: “You can play back your memory through time and
classify your memories in various ways. You'd be able to run wba'ck‘ through
the experiential places you've been in order to be able to find ‘pseoplti:,
+ools”3® Lanier also claimed that VR will lead to the age of “post-symbolic
comumunication,” communication without language or any othf?r symbols.
Indeed, why should there be any need for linguistic symbols if everyone

36. Quoted in Allan Sekoale, “The Body and the Archive,” October 39 (1987): 51.
37. Hugo Mimnsverbesg, The P5 play: A Piychological Swdy (New York: D. Appleron and

Commpany, LHLE), 41 o o |
38, Sergei Eisenstein, “Motes for a Film of ‘Capiral,™ rrans. Maciej Sliwowski, Jay Leuda, and
Aanerte Michelson, Oerober 2 {1976): 10. o -
39. Timothy Dneckrey, “Revenge of the Merds: &n Incerview with Jamn Lanier, Afverimage
(Mday 19910, .
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rather than being locked into a “prison-house of language” (Fredric Jame-
son),* will happily live in the nitimate nightmare of democracy—the
single mental space that is shared by everyone, and where every com-
municative act is always ideal (Jiirgen Habermas).® This is Lanier’s ex-
ample of how post-symbolic communication will function: “You can make
a cup that someone else can pick when there wasn't a.cup before, without
having to use a picture of the word ‘cup.’"2 Here, as with the eatlier tech-
nology of film, the fantasy of objectifying and augmenting consciousness,
extending the powers of reason, goes hand in hand with the desire to see in
technology a return to the primitive happy age of pre-language, pre-
misunderstanding. Locked in virtual reality caves, with language raken
away, we will communicate through gestures, body movements, and gri-
maces, like our primitive ancestors . . .

The recurrent claims that new media technologies externalize and abjec-
tify reasoning, and thar they can be used to augment or control it, are based
on the assumprion of the isomorphism of mental representations and opera-
tions with exvernal visual effects such as dissplves, composite images, and
edited sequences. This assumption is shared not only by modern media
inventors, artists, and critics but also by modern psychologists. Modern psy-
chological theories of the mind, from Freud to cognitive psychology, repeat-
edly equare mental processes with external, rechnologically generaved visual
forms. Thus Freud in The Inserpreration of Dreams (1900) compared the pro-
cess of condensation with one of Francis Galton's procedures that becarne es-
pecially famous: making family portraits by overlaying a different negarive
image for each member of the family and then making a single print.% Writ-
ing in the same decade, the American psychologist Edward Titchener

40. Fredric Jameson, The Prison-bose of Langsage: A Critizal Accost of Stencturalinm amd Res-
tian Formaliss {Princecon, M.].: Princeton University Press, 1972).

41. Jiirgen Habermas, The Theory of Commmanicative Action: Reason and Rationalizatios of Socicty
(The Theory of Communicative Action, Vol. 1), trans. Thomas McCarthy {Boston: Beacon
Press, 1985).

42. Druckrey, “Revenge of the Nerds,” 6.

43. Sigmund Freud, Standard Edition of the Complete Prychological Works (London: Hogarth
Press, 1953), 4: 293.
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opened the discussion of the nature of abstract ideas in his textbook of psy-
chology by nating that “the suggestion has been made chat an abstract idea
is a sort of composite photograph, a mental picture which results from che
superimposition of many particular perceptions or ideas, and which there-
fore shows the common elements distinct and the individual elements
blurred ”# He rhen proceeds to consider the pros and cons of this view. We
should not wonder why Tirchener, Freud, and other psychologists take the
comparison for granted rather then presenting it as a simple metaphor—
contemporary cognitive psychologists also do not question why their mod-
els of the mind are so similar to the compurer workstations on which they
are constructed. The linguist George Lakoff asserted that “natural reasoning
makes use of at least some unconscious and automatic image-based processes
such as superimposing images, scanning them, focusing on part of them,™
and the psychologist Philip Johnson-Laird propesed that logical reasoning
is a marrer of scanning wisual models.? Such notions would have been im-
possible before the emergence of television and computer graphics. These wi-
sual technologies made operations on images such as scanning, focusing, and
superimposition seern narural.

What to make of this modern desire to externalize the mind? It can be re-
lated to che demand of modern mass society for standardization. The sub-
jects have to be standardized, znd the means by which they ate standardized
need to be standardized as well. Hence the objectification of incernal, privare
mental processes, and their equation with external wisual forms that can
easily be manipulated, mass produced, and standardized on their own. The
private and individual are translated into the public and become regulated.

WWhat before had been a mental process, a uniquely individual state, now
became part of the public Ephere. Unobservable and interior processes and
representations were taken out of individual heads and placed outside—as
drawings, photographs, and other visual forms. Niow they could be discussed
in public, employed in reaching and propaganda, standardized, and mass-

44. Edward Bradford Ticchener, A Beginmer's Psyoliology (Wew York: Macmillan, 1915), 114,
45. George Lakoff, "Cognitive Linguistics,” Versns 44045 (1986): 149,

46, Philip Johnson-Laird, Mental Models: Towards o Cognitive Stience of Language, Inference, and
Cansciogsness (Cambridge: Cambridge University Press, 1983).
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distribured. What was private became public. What was unique became
mass-produced. What was hidden in an individual’s mind became shared.

Interactive computer media perfectly firs this trend to.externalize and
objectify the mind’s operations. The very principle of hyperlinking, which
forms the basis of interactive media, objectifies the process of associarion, of-
ren raken to be central to human thinking. Mental processes of reflecrion,
problem solving, recall, and assoctarion are externalized, equared with fol-
lowing a link, moving to a new page, choosing a new image, or a new scene.
Before we would lock at an image and mentally follow our own privace as-
sociations to other images. Mow interactive computer media asks us instead
o click on an image in order 1o go to another image. Before, we would read
a sentence of a story or 2 line of a poem and think of other lines, images,
memories. Now interactive media asks us to click on 2 highlighted sentence
to go to another sentence. In shorr, we are asked to follow pre-programmed,
objectively existing associations. Put differently, in what can be read as an
updared version of French philosopher Louis Althusser's concept of “inter-
pellation,” we are asked to mistake the structure of somebody's else mind for
orr own. %

This is a new kind of identificarion appropriate for the information age of
cognitive labor. The cultural rechnologies of an industrial society—cinema
and fashion—asked us vo identify with someone else’s bodily image. Inter-
active media ask us to identify witl someone else's mental seructure. If the
cinema viewer, male and female, lusted after and eried to emulate the body
of the movie star, the computer user is asked to follow the mental trajectary
of the new media designer,

47. Louis Althusser introduced his influential notion of ideclogical inverpeliacion in "ldeol-
apy and Ideological Staze Appararuses (Wotes towards an Investigation},” in Lewss wwd Pibifos-

apby, erans. Ben Brewster {New York: Monthly Review Press, 19711
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